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Oe Wak CH FOREWORD | SO rere 

| The Minerals Yearbook of the United States Bureau of Mines now Se 
appears for the first time. It is designed to supply timely statistical = | 

. . information regarding all commercially important minerals. = ae | 
- This new volume takes the place of various former publications,. og 
-- yneluding ‘‘ Mineral Resources of the United States”, which has been | a 

«issued annually for half a century; it also renders unnecessary various eR 
-. interim summaries and presents all this material in more usable form Og 

_ at an earlier date. | : | | co 
_. The fast pace of modern business necessitates prompt release of | 3 

basic. statistical information. The Bureau has been working in ne 
that direction. During recent years it has given those engaged in af 

_ the mineral industry these annual services: (1) Preliminary mimeo- | a 
~ graphed reviews of facts and figures pertaming to each important — os 
_ . mineral, generally in January; (2) more complete summaries of each ee: 

| product, generally issued 3 to 8 months after the end of the year 8 
| ‘concerned; (3) highly accurate final figures in chapters and volumes oon 

: printed 1 to 3 years later, a delay largely due to tardiness of many =——} 
operators in supplying final figures. : 8g 

Greater convenience to the public is a feature of the change; the ee 
| yearbook is issued a relatively short time after the close of the year =~ 

with which it deals, and it presents concisely in a single volume all 7 ae 
... essential data, arranged in a form well adapted to ready reference. == — 

A substantial reduction in the cost of publication will result, so the | cee 
‘ gales price set by the Superintendent of Documents should be = = §% 

a The first volume ‘bears the two dates 1932-33 in order that statis- os 
tical records for each mineral may be carried forward unbroken; this ea 
is necessitated by the fact that no Mineral Resources volume for 1932 eS 

| will be issued. Subsequent yearbooks will bear the date of the year BS 
_ of publication in accordance with common practice. ah 

Virtually all copies bought by the Bureau will be distributed free oy 
to reference libraries and educational institutions; due to the necessity 0 
for economy, even this number will be small. However, copies may | 4 
be purchased by anyone at. moderate cost from the Superintendent of 3 

. Documents, Government Printing Office, Washington, D.C.,to which = -} 
official is delegated the sale of all Government publications. Needless 4 
to say, that agency is in no way connected with the Bureau of Mines, : a 
and no money derived from sales reverts to the Bureau. oe 

7 In most instances final statistics are given herein; where annual us 
canvasses are not complete, figures are subject to slight revision, as 2 
indicated in footnotes. Funds permitting, all final chapters may also | a 
be printed as separate pamphlets for distribution to those whose a 
interests are confined to single commodities. Where final figures are | a8 

| not available when the Minerals Yearbook goes to press, leaflets . od 
" containing final statistics may be issued later. OS 

mo _ ; , . II . ; “asa



oI | oy FOREWORD a 

a Fifty-nine authors, all on the Bureau staff, contributed to the 61 - 
= economic and statistical surveys in this volume. There are 819 __ 
~~ pages, divided about equally between descriptive text and charts and. 
es tables. The cloth binding is distinctive, and each year the volume os 
-»--. should be ready for distribution by August, thus providing the mineral = 

+. industries with adequate data in more convenient form at an earlier 7 
-. date than elsewhere or heretofore available. __ | oe 
bos It is the desire of the Bureau that the Minerals Yearbook be = _ 

improved each year} criticisms and suggestions for betterment are — oe 
Be. invited. a ne 
be Do Se ~ Scort Turner, Director, 
eo JUNE 15,1938. SO Ss
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ee ae per ton, 1880-1932__..___....-..--------.-----------------/-- 724 9 = 
a ; : - 84. Trends in production and value of crude feldspar in the United States, rr: 
we | — 1907-32___._____.__-__-_____-_------ + ---e--------- 785 
pe a 85. Consumption and sources of supply of crude barite, 1915-32_..----- 753 os 
pe 86. Trends in domestic sales and consumption of potash (K,0), 1923-32... 764 | 
f 87. Trends in production, value, and imports for consumption of magne- 
Po site, 1923-32__..._.________.-_------4----------------------- 778 
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ae | duced and sold in the United States, 1915-32_-..._------------- 783 | 
: 89. Comparison of the consumption of mica splittings and the consump- 
: tion and domestic production of sheet mica larger than punch in the a 

United States, 1923-32__._....._...-.-.----------------------- 790 | 
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: United States, 1923-32__._._.._.._-_--.---------------------- 795 >
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....-_Qne-of the primary functions of the United States Bureau of Mines. --------—-— 
is the annual publication of some 60 printed economic and statistical is 

_ surveys covering important branches of the mineral industry. This | oe 
task had its inception in 1866 when J. Ross Browne was appointed . AB 
Special Commissioner to report upon the mineral resources of the of 
States and Territories west of the Rocky Mountains under the provi- | meg 
sion of the appropriation act of July 28, 1866, authorizing collection _ cad 
by the Secretary of the Treasury of “reliable statistical information ns 

. concerning the gold and silver mines. of the Western States and es 
_ erritories.”” The first volume published under this congressional | Se 

authorization for the year 1866 comprised 3860 printed pages, was = © 
-. entitled ‘‘Mineral Resources. of the United States’, and covered ed 

- minerals both west and east of the Rocky Mountains. The authors = 
were J. Ross Browne and James W. Taylor. Approximately 21,000 | 

| copies of this volume are known to have been printed for distribution.! ae 
From 1866 through 1931 the series of Mineral Resources reports | Os 

has continued—since 1880 under the title of the original volume— ere a 
- although there are some gaps for 1876-79. Some data for these | of 

- years, however, are available in other Treasury reports. The reports as 
from 1866 to 1880 were generally on a biannual basis and attempted , woe 

| little in the way of commodity reviews except discussions of gold and a 
- silver. Regional mining descriptions dominated the reports, and only — . oS 
a small amount of space was given less-spectacular minerals mined EY 

- east of the Rockies. Doubtless two men working under a limited os 
_....@ppropriation found it difficult to carry out. the instructions. for a. 8 

thorough survey of mining requested by Secretary of the Treasury oe 
McCullough, in a letter to J. Ross Browne, August 2, 1866.” | oe 
~. With the establishment of the United States Geological Survey by the a 
act of March 3, 1879, Congress. provided funds to carry on surveys of “e 

| mineral resources and collection of statistics as closely related to oe 
studies on economic geology and classification of-mineral lands. In % 
performing this task the Survey was limited to the territory west of Gp 
the one hundredth meridian. Before the collection of mineral statis- Oe 
tics had gained much headway in the new Geological Survey a definite as 
arrangement was made with the Bureau of the Census whereby the oe 
Survey was to conduct the mineral census of 1880 over. the entire OS 
United States. Work east of the one hundredth meridian was ; 
financed by the. Bureau of the Census. The following is extracted ; 
from the First Annual Report of the United States Geological Survey " 
and explains the reasons for conducting the survey.® : 7 

1 Resolutions in the House of Representatives Jan. 29, Feb. 12, and Feb. 25, 1867; also resolutions in the : 
Senate Feb. 6 and Feb. 27, 1867. con 

- 2 §pecial Commissioners J. Ross Browne and James W. Taylor, Reports on Mineral Resources of the " 
. United States: 1867, pages 4-5. . 

| 3 King, Clarence, First Annual Report of the United States Geological Survey to the Hon. Carl Seharz: 
Washington, 1880, pp. 52-53. “ 

1x |
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be | Foremost among all nations in the production of the precious metals, ranking ; 
ee : first in resources of petroleum, coal, and iron, and abundantly endowed with _ a 
Wer nearly every mineral substance demanded by the civilized arts and sciences, the | 
Bes United States has conspicuously failed to gather and publish systematic statistical : 
ee knowledge of the yearly mineral productions. _ | . 
Ree With the present rapid growth of industrial enterprise, with the complete oe 
BoP interdependence of the arts, the least possible contribution to be made by the me 
tee, .. Federal Government should be a lucid, correct report of the production in each = 
a - branch of mineral industry. Yet, legislators, economists, capitalists, and intelli- =... 
wee gent artisans are driven to scattered newspaper statements and the occasional . 
Bo | disconnected publication of Federal and State Governments for information - 
co: which should be within the reach of all. O | oe 

e —— Complete responsibility for the conduct and direction of this first == 
to Oe annual mineral canvass of the entire United States was assumed by — 
e- _ the United States Geological Survey. Moreover, the scope of the 
» | - . study was extremely broad, as indicated by the complete array of oe 
eo mineral substances covered in the investigation.* eel Oe 
ee | _ It was not only the intention of the Survey to produce complete —_- 
s  -——s:«sFeliable statistics, but to “furnish full and elaborate data for the dis- = 
ry eussion of nearly all the mechanical stages of the processes which are 
fo employed in the industries of the metals” and “‘to report any technical = 
Bo local peculiarities and any interesting features in the geology and . 
Re exploitation of mines”’ as well as to “present anaccountofthemethods —__ 
Bo of discovery of precious metals deposits, the various legal aspects of : 
ee | the owners, and a review of the chief features which characterized =~. 
on western mining civilization.” ° | oo en - 
a | While cooperation with the Bureau of the Census permitted the 
oo _ Geological Survey to undertake the thorough mineral canvass of 1880, 
Po _ it was apparent that the work should be conducted more frequently, : 
eo placed on a stable financial plane, and made a regular function of the = 
sr Government. The following has been extracted from Director ce 
Be King’s explanation of purpose of the work and his plea for funds to | 
Po carry it on:° | a oo | oo 
: | Today no one knows, with the slightest approach to accuzacy, the status of the ; 

ee _ IMmineral industry, either technically, as regards the progress and development : 
making in methods, or statistically, as regards the sources, amounts, and valua- 

L | tions of the various productions. oe | | | oo 
. Statesmen and economists, in whose hands rest the subjects of tariff and taxa- : 

tion, have no better sources of information than the guesses of newspapers and the 
: scarcely less responsible estimates of officials who possess no. adequate means of 
: arriving at truth. . 

In no other intelligent nation is this so; on the contrary, mineral production is 
| studied with the most elaborate effort. England, France, Germany, Austria, . 

Russia, and Italy consider it essential to know, from year to year, not only the — 
source and aggregates of amount and value of mineral yield, but many lesser 

| facts relating to the modes and economies of the industries. | 
* * * As a whole it is true, and can never be refuted, that the Federal | 

Government alone can successfully prosecute the noble work of investigating 
and making known the natural mineral wealth of the country, current modes of 
mining and metallurgy, and the industrial statistics of production. * * * 

It is earnestly recommended that Congress extend this work over the whole 
| United States, and place it on a basis of $500,000 per year. * * * 

The Forty-seventh Congress responded to the need and placed the 
collection of mineral statistics upon a permanent basis. In an appro- 

4 King, Clarence, work cited, p. 54. . 
5 King, Clarence, work cited, p. 55; see also U.S. Geological Survey 4th Ann. Rept., 1882-83, pp. 60-63. 
6 King, Clarence, work cited, pp. 76, 78, 79. |
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priation act, dated August 7, 1882 (22 Stat. 329), several proposals 4 
outlined by the Geological Survey were provided for; in addition: oe 

-. And not to exceed ten thousand dollars of the amount appropriated in this ~ 
‘paragraph may be applied under the direction of the Secretary of the Interior to oy 
the procuring of statistics in relation to mines and mining other than gold and I 

_silver and in making chemical analysis of iron, coal, and oil. a ok 

~The complete figures on minerals collected under this appropriation | A 
_ for 1882 were published in the volume entitled ‘‘Mineral Resources of | a) 

~. the United States, 1882”, which also contains the census data of 1880 ~~~ ---— 
and such figures as were available for 1881. This volume, com- oat 
pleted under the first permanent annual appropriation of Congress oy 
for mineral-statistics work, began the annual series that has con- JU8 
tinued unbroken to the present. - | | a 

- Business men before 1900 were much like those of 1933; they ae 

wanted their figures promptly. One difficulty in publishing the oe 
_. volume was that the canvass for some minerals could be completed oe 

- quickly, while surveys of others required much longer; hence release os 
of information on many minerals was delayed pending completion of = 
the most tardy canvass. This situation was remedied by publication a 

of the chapters on the separate minerals as rapidly as completed and a 
later assembled into the volume as required by the following provision a 

~- from the act of March 2, 1895 (28 Stat. 960): | ea 

= Provided, That hereafter the report of the mineral resources of the United og 
States shall be * * * printed for each preceding calendar year as soon as | ane 
compiled and transmitted for publication, and that the separate chapters on any CO 

_ given mineral product, such as iron, coal, building stone, and so forth, shall be = 4 
7 printed as rapidly as transmitted for publication; that a pamphlet edition of any ol 

_ chapter shall be printed for distribution. * * * . 7 . 

- Fourteen years after publication of separate chapters had been _ oes 
__ provided, users of statistical information on minerals again expressed oo 

their preference on publication of the data. The act of March 4, = == 
~ 1909 (35 Stat. 988) required the mineral-resources information to be 4 

.. . \..published-as two volumes, asfollows: 2 eee 
_. The report of the mineral resources of the United States shall be published in oe 

‘two octavo volumes and as a distinct publication, the number of copies, printing oh 

| of separate chapters, and mode of distribution of which shall be the same as of oy 

the annual report.. ” | 4 

In the United States Geological Survey the task of collecting ‘ 
mineral statistics and of preparing the annual printed reports was “ 

handled by the Division of Mineral Resources. By Executive order _ “ 
of June 4, 1925, the personnel of this division and their duties were og 

| transferred to the Department of Commerce; then by decision of the a 

_ Secretary of Commerce, they were placed in the Economics Branch, 23 
United States Bureau of Mines. This move necessitated some = ~~ 
administrative changes that in no way affected publication of the oss 

separate chapters or hampered continuation of the annual volumes. 4 
In glancing over the long series of Mineral Resources volumes, “ 

various additions, regroupings, and deletions in the list of subjects . 

treated, made in response to industrial changes over 50 years, will be 4 

noted. Some minerals, given considerable space in the early volumes, 4 

- ceased to deserve separate chapters. Their places were taken by : 

newcomers, particularly by the nonmetallic building and chemical os 

materials and by the alloying metals. Also, from 1904 on, the volumes 2 

included separate mining reyiews of the important western metal- |
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oe producing States, carrying forward a function very thoroughly per , 

Pe formed in the 14-year reign (1866-80) of the Treasury reports. In | - ae fact, the Treasury Department continued its State mine reviews of — : a _. metal production for many years after the first Mineral Resources. . ae volume appeared; and this task was not fully transplanted: to the 
_ United States Geological Survey until 1906, following provision of —s_ ae funds by Congress to establish an adequate field-office staff for han- - 
Bo dling the work. Annual mine reviews of gold and silver production - eo are now furnished the Treasury Department by the Bureau of Mines __ 
pe and published in the annual report of the Director of the Mint. . vo | (See Annual Report of the Director of the Mint, 1932, pp. 26-33.) 

ae _. Looking over the course of mineral-resources work from its incep- ete _ tion in 1866 and with its continuation on an annual basis for morethan os eo half a century, there is nothing spectacular to be noted. During and 3 Bee following the World War there was considerable expansion of many  — fee _ individual reports in response to war-time needs; particularly those pe _ dealing with strategic minerals. Some of this expansion was even _ oe oe carried over into the post-war period due to delayed completion of == __ Be _ very ambitious research projects tackled in the stress of the war ee _ period. After publication of the war-time material the size of Mineral - pe Resources was greatly contracted. The extent of this contraction hy will be appreciated when it is noted that the volume for 1929 had 827 RS Bh _ pages less than the volume for 1918; it also was 692 pagessmallerthan  —_ eo the volume for 1913. The volume for 1931, about one half the size Heo of the 1929 edition, was the leanest report since the days of J. Ross a We Browne (1866-67). Reductions in size, however, were achieved by = Bo condensations of statistical tables and discussion and by déletion of oS a _ historical data carried in preceding reports that in no way impaired —s ie the essential contents. | | ch a Be Forty years ago the publication of the annual printed chaptersand = “ «volumes represented the last word in statistical Service on minerals : Le that business interests of the period required. While completion of . Co the annual canvasses and tabulation of the results consumed con- 4 : siderable time, there was apparently no complaint over delayed receipt | : of the data. Speeding up all business practices after the beginning of , | the twentieth century created a different situation. Business was : ma conducted more on a current basis carrying with it the requirement of  =— oo rapid-fire statistics. In response to this need, during the past few : : years the United States Bureau of Mines has exerted every effort | a toward early release of all annual results and toward the development of current statistical services where such moves were justifiable. | | Greater usefulness through earlier release of information has been achieved as follows: | 
I. Annual data: 

1. Publication of preliminary annual reviews on most minerals of com- mercial importance within 3 months following the year covered. 2. Publication of final reviews of statistics in mimeographed form within 3 to 8 months following the year covered. 
3. Earlier publication of all printed chapters and volumes. II. Current statistical services: Organization and development of weekly, monthly, and quarterly reports for specific minerals showing production, capacity, distribution, and stocks. 

| 
Thus viewing the program for timely service in supplying statistics, | the mineral industry was relatively well served. During the first few | months of the year mine operators received a preliminary review |
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. covering their specific industries. From 3 to 8 months later the pre- ol 

liminary statement was supplanted by final annual figures, which dg 

in turn were followed by appearance of the detailed printed chapter. OY 

For some minerals the above process was completed in less than 6 a 

months, but for others—particularly those with large numbers of a 

_ producers—the cycle may not have been completed before the latter Le 

half of the year. __ en x: 

- The former method of publishing the volumes, Mineral Resources oe 

~~ ---—~et the United States, has proved too cumbersome and tardy to realize ~~ - 

the maximum benefits obtainable from cumulative improvements in | 4 

-*. both the speed and scope of statistical procedure. Hence, with this Sg 

first edition of the Minerals Yearbook, the Mineral Resources series ee 

. ig supplanted by a new form of annual presentation for the reasons H 

and under the program given by Director Turner in the Foreword to os 

a this volume. © a | ee 

| Tn addition to drafting the discussion on fuel briquets, W. H. Young emer 

served as editorial associate, M. B. Clark supervised statistical pree 

sentation, and M. Abel supervised the preparation of graphic material = = 8 > 

| Unless otherwise indicated, data on mineral production in foreign oe 

countries were compiled by L. M. Jones assisted by M. T. Latus, and a 

) tables of exports and imports were compiled from the records of the ea 

--—-- Bureau of Foreign and Domestic Commerce by J. A. Dorsey. . ha 

| Le | . | O. E. Kizssnine. aS 

, JUNE 10, 1933. | | se
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- | By Scorr TURNER | | | | ca 

A review of our mineral industries reveals a recession during the coe a 
last 3 years unprecedented in extent and duration. This condition ce 

26 : oo —L * 6 tt 8 
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FIGURE 1.—Quantity-production cycles of certain important mineral commodities in the United States and: ft 
: ok . . the world, 1921-32, . 4 

| was due to the inability of markets to absorb the output of the mills oe 
and factories that normally provide an outlet for the products of 2 

~- mines and smelters. Mineral producers marketed small quantities a 
and obtained low unit prices; general disorganization was apparent Oo 

| in all industry. Retrenchment in the mining industry was not limited oe 
| to our national boundaries, but was world-wide. _ ee 5 

Figure 1 shows quantity-production cycles for important mineral : 
commodities in the United States and the world, 1921-32. “ 
Downward trend in world production—During the 5-year period 5 

| 1925-29, when world output of minerals surpassed in quantity and oe 
value that of any other equal period in history, the total value was mS 
approximately 70 billion dollars, the annual average being about 14 :
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Ba billion dollars. In 1930 this total annual value dropped to about —s 
oe 12% billion dollars, 89 percent of the average for the preceding 5-year ~ 
ye peak period. In 1931 the total fell to about 9 billion dollars, or 64 a 
Be percent. In 1932 the value of world mineral production totaled, oa 
oo _ roughly, 7 billion dollars, one half the yearly average from 1925 to 4 

Bo _ Money-value affords the best figure by which production of all | 
- mineral commodities can be expressed, but it fails to provide useful wo 
oo contrast through periods wherein prices have changed greatly. For 
Bo such times it is helpful to compare quantity-production figures. 
— The table compares with the yearly average for 1925-29 the com- 8 
a bined tonnage during 1930, 1931, and 1932 of copper, lead, zinc, alumi- oss 
eo bum, tin, and nickel; the production of pig iron; that of gold and silver; ! 
me that of coal and lignite; and that of petroleum. | 

. — Average quantity of important metals and fuels produced annually in the world, Lg 
Be °° 1925-29, compared with quantities produced in 1930, 1931, and 1982 es 

eo Bg == _ Pig iron , Gold oo ok 

oe Percent Percent — . | Percent wy ae a | Short tons jof5-year) Short tons |of5-year; Ounces fof 5-year “ Bes | | oe _ | average | 7 | average| : average : 

gg 95-09. ep 3 100 | a 100 = 100 : po © YOO. LTT |B, 689,000 | 108 | «88,758, 000 94| 20,836, 000 107 a Bo 1931_-..----------------------] 4,620,000 | © 83} 62,062, 000 65 22, 209, 000 114 “ 
fe 1932 3...----------------------| 8, 462, 000 63 | 43, 211, 000 46} 23,900,000] 1233 a 

CS | | | | Silver Coal and lignite Petroleum 8 

Re : Percent | Percent Percent oe Be w OO | Ounces jof5-year} Short tons {of 5-year Barrels _| of 5-year oe : ‘ . average average a average , ; 

mo © 1925-29 a 100 = 100 = 100 . a 1930_.....-.------------------| 248, 708, 000 98 | 1, 559, 000, 000 98 | 1, 412, 000, 000 113 8 : 1931__-..---.--.-.--..--..-..| 192, 710, 000 76 | 1,385, 000, 000 87 | 1,373, 000,000 110 as _ 1932.1. -2 72777772777) 160, 000, 000 63 | 1,219, 000, 000 76 | 1, 306, 000, 000 105 : 

. 1 Subject to revision. | | : 

. Declines in domestic production.—Domestic mineral production had | 
: a total value of about 29 billion dollars from 1925 to 1929, a yearly 

| average of approximately 5.7 billion dollars. In 1930 it was 4.8 
billion dollars, 17 percent less. In 1931 the total had fallen to 3.2 
billion dollars, a loss of 45 percent. For 1932 our mineral production 
was worth about 2.4 billion dollars, a decrease of around 57 percent 
from the average value for the 5-year period. Of the three main 
groups of minerals, the general recession has affected metals most and 
mineral fuels least.
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ss Index numbers showing trends of production un the three main branches of mineral - 7 
| an production in the United States during recent years . a 

7 | Total — _ Metals Nonmetals Fuels . 

Quantity!| Value | Quantity| Value | Quantity| Value | Quantity| Value A 

1925-29 average................ 100] 100|  100| 100 100} 100]  100| 100 3 
| 1980._..-----.-.---- 2 95 83|  —- 82 23) 95 82 100 88 Cee 

1981___..----------.--- oo 78 55 _b4| 42 76 58 88} 60 | 4 
on DOBRA BEY BP BLP RP a BBP TP BB 

_ 1 Weighted averages. . ? Subject to revision. . | “ 

| Averages for groups as shown in this tabulation conceal fluctua- _— og 
tions that affect individual units within the composite totals. Trends Os 

° ° . . ° ° af 

_. of certain minerals may be noted in the following tables showing both oS 
physical and relative production of the principal mineral commodities | “od 

| — during 1930, 1931, and 1932, compared with the yearly average from a 
_ 1925 to 1929: So a | oo od 

Comparison of production of principal mineral commodities in the United Statesin = ocr 
1930, 1931, and 1982 with yearly average during the 5-year period 1925-29 4 

ne : 7 Average, | eo, ae 

| - Metals:. “ : ae 
a Copper ...-..-----------short tons_- 893, 000 697, 000 521, 000 272, 000 ey 

. - Lead. 2.2.2 edo 661, 000 574, 000 . 390, 000 255, 000 ly 
» Dine. do_- 590, 000 489, 000 292, 000 207, 000 os 

. Gold-_......-------.---------ounmces..| 2, 277, 000 2, 286, 000 2,396,000 | - 2,449, 000 OR 
oo Silver ......-.----....-..-----.d0.--- 61, 820, 000 50, 748, 000 30, 932, 000 23, 981, 000 os 

Pig iron_..........-.....--long tons.- 37,943,000} 29, 905,000 | ‘17,813, 000 8, 518, 000 ee: 
Fu Alominum......---------.short tons... 88, 000 115,000 |. 89, 000 . 52, 000. . as 

els: | - on oe oo 4 
Petroleum_..--..-.-.-.-----barrels..| 869,000,000 | 898,000,000 |’ 851,000,000 | 782, 000, 000 OPS 

_ Natural gas..-.....-.-M cubic feet_.} 1, 487,000,000 | 1, 943, 000,000 | 1, 686, 000, 000 | 1, 518, 000, 000 ee es 
_ ~~ Bituminous coal_--.---.-short tons.-| 529, 383, 000 467, 526, 000 382,089,000 | 305, 667, 000: ae : Anthracite.................---do....| 75,105,000} . 69,385,000 59, 646,000 | 49,900, 000 a. 

Nonmetals: . _ ree oe cod Sulphur. ...--------------long tons... 1, 951, 000 2, 559, 000 2,129,000| 890, 000 A 
oo oo t-Portland cement... .......-barrels._}- 169,000, 000 | -- 161,-000, 000. 125, 000, 000°} «77,000,000 = mo 

| - Lime. ._....-------------short tons_- 4, 457, 000 3, 388, 800 2, 708, 000 1, 956, 000 8 
Sand and gravel. -__.....-......do.._- 196, 849, 000 197, 052, 000 153, 479, 000 89, 000, 000 CoS 

Building stone... -.......cubic feet _- 32, 365, 000 30, 169, 000 | | 21, 461, 000 15, 602,:000 De - » §late_............-.--.-.-short tons_- 690, 000 464, 000 368, 000 272, 000 : 
*  @ypsum...-.---.----------.---do...-| 5, 356, 000 3, 471, 000 2, 559, 000 1, 355, 000 8 
., Crushed stone- ---------------d0-._. 87,425, 000 | 87, 111, 000 72,624,000 | 46,800,000 ~ i 

Salt. ..-..---------------------d0-..- 7, 791, 000 . 8, 054, 000 7, 858, 000 _. 6,447, 000 ae 

-‘t Subject to revision. a oo 

Index figures showing trends of quantity production of the principal mineral com- a / a 
| oe modtties in the United States in 1980, 1931, and 1932 ar 

{Yearly average, 1925-29= 100] . 5 ” 

Metals | 1930] 1931} 19321 Fuels 1980 | 1931 |1932 ! Nonmetals | 1930 1931 | 19321 | - 

Gold.......| 100 | 105 | 108 | Natural gas.......| 131 | 113 | 102 | Sait--..-_........1 103 | 94] 83 Aluminum . -} 130 | 101 59 | Petroleum___....-| 108 | 98 90 | Crushed stone_..| 100} 83 54 Silver.......| 82] 50 39 | Anthracite......../ 92 | 79 66 | Sand and gravel _| 100 | 78 45° 
Lead........| 87] 59] 39] Bituminous coal_-} 88| 72] 58] Portland cement_| 95] 74 460 Zinc........-| 83 | 50] 35 Sulphur___.......] 131 | 109 46 
popper... 78 | 58 30 Lime__.....-....| 76[{ 61 44 . Pig iron.....| 79 | 47 22 Slate_..-.........| 67] 53 39 - | ' Building stone...| 93] 66 48 

" Gypsum........_| 65] 48 25 

1 Subject to revision. | . 
so yg90IP gg ne |
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Co Gold and natural gas still exceed the average yearly quantity pro- => 
Be duced during the boom period; petroleum and salt have held up well. 
boos All other mineral commodities have experienced major declines, with  —_ 
o pig iron the greatest sufferer among the important metals. Thisand ~~ 

wo the extreme decreases in copper and zinc production attest the severity od 
Bo _ of recession in mineral-consuming activities. =. _ at 
oe _ A few comparisons will indicate the low levels to which quantity - 
ge e . .o . ° e o . ~~ ° a 

Boo. production of some of these commodities fell m 1932. Pig-iron = 
Es output was the lowest since 1896. Although the copper yield ex-. ~ 
po ceeded that of 1921, a post-war depression year, it only slightly § - 
bo topped the normal 1898 figure. ‘The output of lead was the lowest a 
Boe since 1899 and of zinc the smallest since 1905, excluding 1921. Silver 
fo yield was the least since 1875. Bituminous-coal and anthracite 3 
bo production approximated the levels of 1905 and 1890, respectively. — 
a _. Comparison of the trend of mineral production in the United States 

ae with that of the rest of the world will now be made. .'The following 
Bo table will show that mineral production in the United Statesin 1932 ~—_ 
Re dropped more than in other nations: | | Se 

Voss Comparison of trends of total mineral production, measured by value, in the world moe, 
he | | | and the United States during recent years BT a 
a — | . [Values in billions of dollars.. Index numbers based on 1925-29 average=100] | _ ot 

oe | | | ce World total outside . \ ee : | 7 . World total . United States the United States oe 

Be - | Period _ ~ ____ a 

So ce So 7 Value | Index | Value | Index | Value | Index _ a 

Bo 1925-29 average.........-...--.---------..| 14.0 100 5.7 10} 83. ‘100 a 
eo 1980.____---------------- nen nee eee 12.5 | s9| 4.8 83 1.7 93 | 
oo. 1931___-------------- nee ene een eee 9.0] 64{ 3.2] 85 5.8 70 4 

ABB eccicceccceceecccey 2 50 2. 4 43} 4.6 55 ° 

" / 7 a. Subject torevision. — | | | oo | : 4 

Following the abrupt recession of demand in 1929, mine production : 
t abroad was not decreased as promptly as in the United States. 
: _ Perhaps there was earlier realization here that reduction of output —S 
oe was necessary. : - FS a 

| A review of the quantity-production records of some mineral > 
commodities reveals pronounced diversities between the trends of | | 

| output in the United States and elsewhere. The extent to which the 
| burden of recent curtailment has fallen on America is illustrated in : 
: the following table: 

. Index numbers comparing trends of quantity production of some important mineral 
commodities during recent years in the United States with those of the rest of the 
world | 

[Indexfnumbers based on 1925-29 average=100] 

oo 1930 1931 1932 1 

: Commodity United | Rest of | United | Rest of | United | Rest of — 
States. | world States world States world 

Copper-_-.------------------------.-------- 78 120 58 115 30 | 84 
Lead.......-..-.s--se2e-snesesseeneses eee 87 109} 59 97 39 |. 86 , 
Zine... .-.--.--2-- ss seeeeeeeenesn eee 83 124 50] 96 35] -- 80 
Gold_.....-----.-------------------------- 100 108 105 |. 116 108 125 
Silver_._.........-.-----...-------------- ‘82 103 | - 50 84 39 71 | 
Aluminum._..__.....--------------------- 130 115 101 | 102 59 72 
Pig iron.__..........-.--.----.-----.------ 79 106 47 | 81 22 —« 6 / 
Coal and lignite._.........--.--.-_.------- 89 103 73° 95 59 87 
Petroleum.-..-------a.-ss-ossasewesasae--| 103 136 98 138 - 90 - 138 

1 Subject to revision. |
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The decline in prices Curtailment of operation has been accom- oy 
panied by an unprecedented decline in mineral-commodity prices, : 8 
some of which have fallen to the lowest levels ever recorded. The — i 
drop was more pronounced in 1930 and 1931 than in 1932, some - 
commodities having made partial recovery during the latter half of og 
1932. When weighted-average prices of 20 of the most important _ 4 

7 mineral commodities are compared the 1930 price level may be repre- Lo 
_ sented by the index number 88, based upon 100 as the average price os 

~~ evel from 1925 to 1929. In 1931 the index dropped to a little above’ ~~ ~~ 
| 72 and in 1932 to just below 70. Thus, the general price level for the | oad 

_ minerals considered fell 12 points in 1930, 16 more in 1931, and only | aos 
2in 1932. | | 4 

oe Index numbers showing price-trends of mineral commodities in the United States | of 

ee during 1930, 1981, and 1932 4 
_ . [Index numbers based on 1925-29 average=100] a | : 2 

| - Metals 1930|1931]1932! Fuels 1930|1931/19821  Nonmetals _[1930|1931|1932! Ay 

Gold_...-.----------|100 |100 | 100 | Natural gas__----.| 96 /104 | 105 | Sulphur-..-._-----]102 [102 | 2 102 | a 
! Aluminum..._.-_---| 93 | 91 | 91 | Anthracite. ..---.-| 96 | 93 | 83 | Building stone-.-./104 |104 | 95. es 

- Pig iron_..----------| 90 | 81 | 73 | Bituminous coal-__} 87 | 79 | 70 | Sand and gravel_.-| 97 | 95 87 es 
Zine__........-------| 69 | 56 | 46 | Petroleum_--.__--| 83 | 45 | 60 | Crushed stone-_---| 97 | 93 87 Ck 
Silver__......._--._--| 62 | 47 |. 46 | Gypsum. -_.__.....| 82 | 86 90 oe 

Lead. ...------------| 74 | 57] 48 Salt_..--.---------| 93 | 88 | 90 | - 
Copper_..-----------| 88 | 55 | 38 | Lime._._----------| 87] 80 | 72 ied 

. Slate_...----------| 92 | 79 69 os 

oe re _ | Portland cement__| 88 | 68 61 an 

| Weighted average...| 87 | 72 63 |_-------------------| 87 | 70 | 72 |-e------------------| 92 | 88] 77 ot 

| 1 Subject to revision. 4 Nominal price. | - oo 

Some of these index numbers are derived from nominal quotations; : 
_ doubtless many would have to be revised downward if all the facts 4 

were known. They are the best approximations possible with the omer 
information available. 7 | aa 

__.....The decline in mineral prices, though severe in some instances,has 
been slightly less drastic, on the whole, than the fall in the general : a 
price-level. Although the mineral price-index declined as shown Os 
above, a wholesale price-index for all commodities, adjusted from a 
Department of Labor figures, shows recession from an average of 100 ot 
for 1925-29 to 88 in 1930, to 74 in 1931, and to 66 in 1932. The * 

parallel between the drop of the general price-level and that of mineral _ 3 
commodities is striking until 1932, when the average price of mineral ok 

commodities became steady while the decline in the general average oe 
of prices continued. | | gg 

«Jn the field of minerals, metal prices have suffered most. Copper — a 

and lead particularly have been seriously affected. The price of gold, — ae 

among the individual commodities, of course, has remained unchanged: 4 
Economic outlook for minerals—In spite of this recent record of eg 

‘almost uninterrupted decline, it may be that the course of deflation 4 

has been nearly completed. Prices of many mineral commodities | A 
have fallen below cost of production, and obviously such a condition i 
cannot continue indefinitely. Three years of steadily declining con- | 
sumption caused accumulation of excessive stocks, while recurring - 

distress sales drove prices downward, a trend that has recently shown ‘ 

progressive abatement. With drastic curtailment of production, the : 

increase of stocks has generally ceased, and surplus stocks are more oe 

strongly held than in the recent past. ou
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y ho | Improvement of consumption has lately been evident, and the 
a record of the past provides assurance for the future. The annual =~ 

oo -:per capita consumption of iron in the United States advanced, in the —_- 
gh hundred years 1831-1930, from 30 to 546 pounds and that of copper, a 
Be _ lead, and zinc combined from less than 2 to nearly 30 pounds. The 
oa per capita consumption of iron in 1931 was 320 pounds and in 1932 
Be probably totaled about 155 pounds; that of copper, lead, and zinc in 
fer _ 1931 was 21 pounds and in 1932 amounted to less than 15 pounds. 
Be _Advancing consumption has persisted through a century, which in- = ~ 
_ dicates a deep-lying tendency to grow, one that cannot be repressed —s_ 
Bo. indefinitely. ‘The steady rise of living standards was made possible 
eo chiefly through increased utilization of minerals and metals. From 
- .——- 1860 to 1929 our population was multiplied by 4, the value of agri- 
yoo cultural production by 6, that of manufactures by 22, and that of 
oe mining output by 60. Our living standards will advance further; 
oo the present low level of mineral consumption should not continue 

Tong. a oe - _ - os



| Mineral products of the United States, 1931-32 ! | US 

. | 1931 | 1932 oN) 

a Product qq — _-— ee 

. Quantity Value Quantity ‘Value es 
hd 

NN | eR | A ty eae 

° ee METALLIC | . Fe 

_. Aluminum..........-.----------.------pounds.-| 177, 544,000 | $37, 284, 000 |. 104, 885, 000 $20, 453, 000 emer 
_Antimonial lead....short tons (2,000 pounds) -- 2 21, 842 (2) 221, 024 (2) ee 

Antimony: . | | pO ae 

<< Metal____.. .-------------------------d0---- Q) (3 4) 21,776; G4). a 
- ete Ore. -.-----._-------------------------d0-.-- one een efenenececcenene] - 900 ( . ee 

Bauxite....----------long tons (2,240 pounds).-| . 195,895 | —1, 140, 629 96, 349 548, 168 a a 
Cadmium. __-...--.--------------------pounds.-} 1, 050, 529 409, 706 799, 501 (6) oe 

_ Chromite.-__-...--------------------long tons-- 268 | 3, 509 155| ° . 2,160 eet 

Copper, ’ sales value. -.._....----------pounds--|1, 042, 711,178 | 94, 887,000 | 544,009,948 | 34,273,000 iy 

| -Ferro-alloys_-------------------------long tons--| 398,295 | 30, 764, 549 218,646 | 14,003, 672 Se 

| Gold. ------ar-2-n---sencneennoe POY ounces.-| 2,395,878 |. 49, 527, 200 2, 449, 032 | * 50, 626, 000 ad 
~ Tron: | 7 | - . oo oo ee 

“Ore 4._......-.---------+---------long tons--| 28, 516, 032 | 474,123,910 | 5, 381, 201 | ¢ 12,898,011 ee 

8 Pig. cee --e-- een ----2----d0_---] 17, 812, 579 | 285, 147,156 | 8, 518, 400 | 126, 032, 714 8 
| Lead (refined), ? sales value_--.-----short tons-- 390, 260 28, 879, 000 ~ 255, 337 15, 320, 000 tg 

Manganese ore (35 percent. or more Mn) oo . - ed 

wes : long tons... 39, 242 699, 121 17, 777 377, 222 7 vd 
‘Manganiferous ore (5 to 35 percent Mn) | Oy 

. Oe Jong tons_- 281, 414 976, 549 25, 434. 92, 135 - ae 

_ Metal___....--------flasks (76 pounds net) -- 24, 947 2, 179, 145 12,622} 731,129 re, 
> Ore... --.----.----------------short tons-- (10) (1) (20) (11) oe 

Nickel.__...--.----.----------------------d0---- 373 202, 406 |. - 195, 88, 515 oe 

a Ores (crude), old tailings, ete.: - ot os 

: - - Copper-lead and copper-lead-zinc.---.do---- 213, 000 (11) ) | 11) . aa 

_ Dry and siliceous (gold and silver)....do----} 8,329, 000 (11) (12) 3 | a 3 

.... Lead. _-.---.-------------------------d0----} 6, 048, 000 (1) (13) qi on’ 
_ Lead-zine.__...-----------------------d0---- 5, 427, 000 (11) re —@y “thy 

“Zine. _...--.--------------------------do..--| 4, 500, 000 (28) 12) (11) | ae 

_ Platinum and allied metals (value at New York » |. | Fag 

| . City)_.--------------------------troy ounces_- 36, 205 1, 274, 029 17, 616 — 591, 849 oy 

:Silwer__.__..--.--.------------------------d0o_-.-| 30, 982, 050 8, 970, 294 23, 980, 773 6, 762, 578 4 
“Tin (metallic equivalent) ._.....----short tons_- 4 2, 050 (13) 220 og 

1 Im this general statement certain of the figures represent shipments rather than quantity mined, and oer 

‘some of the figures for 1932 are estimates. __ : So aM 

“4 Figures represent antimonial lead produced at primary refineries from both domestic and foreign pri- . WOR 

mary and secondary sources; no figures for value of antimonial lead available. Estimate of valueof primary 4 

antimony and lead contents of antimonial lead from domestic sources included in total value of metallic rs 
products. a vl 

_.........$.All from foreign ore; Bureau. of Mines not at liberty to publish figures for 1931 and value.for 1932.: __ _ cad 
4 Value not included in total value. . rr 

’ Bureau of Mines not at liberty to publish figures. Value excluded from metallic total as duplicated in . 

- content of antimonial lead. ; : . . a 

6 Value included in total value of metallic products; Bureau of Mines not at liberty to publish figures. oA 

7 Product from domestic ores only. - . cae 

§ Value, $20.671834625323 an ounce. oe 

9 Difference between total gold given here and total mine output ($52,113,780) given in chapter on Gold 7 a 

-and Silver is accounted for by fact that there was a large hold-over at. a smelter, which did not reach the Do 

refinery before the end of 1932. . ok 

10 Figures not available. . a 

11 Figures showing valuesjnot available. : 

12 Figures for 1932 not yet available. a 

18 1,000 pounds. or 

. 7 2
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Be Mineral products of the United States, 1931-32—-Continued Toys 

eos . 1931 1932 oe 
Be Product I ; 
Bee, oy Quantity Value Quantity Value 4 

ue METALLIC—continued . a 

e Titanium ore: . 7 : Be . Imenite_-_.._.-------2._......._short tons_- (8) (8) (6) - (6) - 
ie Rutile___.__----------2-------_-------do-_-.- (8) (8) (8) (°) ae yee . Tungsten ore (60 percent concentrates)_...do--_-- 1, 404 $928, 000 896 $218, 394 oo! 
ee ‘ Uranium and vanadium ores____-._-..-_---do_--- (8) (8) (8) (8) DG os Zine,’ sales value___.--.-..--...__...--._.do___-_ 291, 996 22, 192, 000 207, 148 12, 429, 000 eo 

ae | . » Total value of metallic products (approxi- | __. Oe os 
fee oF — mate) ...-.------------------------------j--------------| 567, 200,000 |__..-2-..-2 283, 700,000 , 

ee | _ NONMETALLIC . a 

hee _ Arsenious oxide_.............._..-_--short tons_- 13, 777 796, 744 12, 483 650, 902 4 
ho oe Asbestos.........-.-----.----.--..-.------do_-_-- _8, 228 118, 967 3, 559 105, 292 
eo Asphalt: — . 3 
Bee Native__.......-..........-.-.-._.---do__.- 503, 383: 2, 930, 451 340, 019 1, 942, 943 | 
i - . Oil (including road oil) 4....._.-.--_-.-do___- 2, 206, 568 | 4 16, 614, 594 2, 308, 785 | 4 14, 898, 492 ae 
jal - Barite (crude) ._.....-..-.----.-....-.----do-.-- 174, 520 |. 994, 655 129, 854 . 745, 955 a ee Borates (naturally occurring sodium borates) | | » 
we short tons_- 178,550 | 4, 981, 295 181,915} 3, 028, 844. “ 
boo Bromine. --.....-.....--..-..........--pounds_. 8, 935, 330 | 1, 854, 650 5, 727,561 |- 1, 182, 569 nf 
wer : Calcium-magnesium chloride__._-..-short tons_.| 86, 156 1, 687, 166 66, 286 1, 163, 385 . : 
rs Gfment......--.------barrels (376 pounds net)_-| 128, 377, 384 | 142, 579, 826 81, 130, 000 81, 500, 000 2S ee y: | . | | | od ee Products '4.___._.--_..----------------------|-------_------| 177, 562, 025 |_--.-.---_.-_- (14) 4 arte, oat” 4___i.__i-...---------.----Short tons__ 2, 519,495 |. 4 8, 352, 185 1, 618, 380 4 5, 636, 302 a 

we _. Bituminous '_______.___--_-------...-d0_.--| 382, 089, 396 | 588, 895, 000-| 305, 667, 000 | 416, 000, 000 of eae _ Pennsylvania anthracite..............do..__| 59, 645,652 | 296, 354, 586 49, 900, 000 | 222, 000, 000 4 
wee ee Coke 4.._-.-..-..-.-..---------2--.------d0_.._| 33, 483, 886 | 4161, 608, 724 21, 912, 511 | 4 105, 786, 666 J 
C . . . Diatomite and tripoli 16___.._-._..-.2____-._do____| 26, 682 310, 131 | 14, 775 232, 700 ' me Emery......----....-..-----.-_--_-.-_____do__.- 512 5, 557 250 2, 781 | fee Feldspar (crude)_-...-......-.-.---_-long tons_. 147, 119 861,059 | . 104, 715 589, 641 } 
rea ‘Fluorspar_._...--.............--_---short tons__ 53, 484 931, 275 25, 251 392, 499 & 
fhe Fuller’s earth...-.....-...--.-_-.---._-....do___-_ 288, 400 3, 055, 570 252, 902 |. 2, 440, 736 
qe Garnet for abrasive purposes__.....______._do.___ 2, 946 193, 015 1,950} 147, 350 a 
ee Gems and precious stones.__............_---____|.--.----..__.. (27) mene nee e een e ee (27) oy 
mS Graphite: : 
fe Amorphous. ..._..............._short tons_. (18) (18) (18) (18) i 
- Crystalline. -_-_.-.-.-----._....-._pounds_- (18) (18) wene---- ~~] eee 
ms Grindstones and pulpstones___.._...-short tons__| 8, 724 342, 149 7, 668 247, 440 
- Gypsum_-_-.-----.---2---2-.-.------..----d0___- 2, 559, 017 20, 801, 357 1,355, 219 | - 12,407,619 : 

Lime--_-_...---.----22 222 do__e 2, 707, 614 18, 674, 913 1, 956, 000 12, 108, 000 | 
Magnesite (crude) ....-..---.-.-..._..---_do___- 73, 602 499, 239 38, 462 283, 304 | 

ica: | | 
Scrap_-..-.--.....-.-...........-short tons_. 6, 621 99, 415 7, 183 78, 648 - 
Sheet. ._--_--.-......-.-.-__-___.._pounds_. 962, 953 111, 830 303, 504 40, 158 - 

: Millstones__._---.-.--....----------------_----.|--------_- 5, 330 |_.------------ 4, 450 
Mineral paints: _ 

: Natural pigments 19_____.._...._short tons_- (19) 6 (19) (19) (19) . 
Zinc and lead pigments 20_____.-_._.__do___. 123, 963 15, 225, 300 92, 812 9, 821, 267 

° Mineral waters. .._.....-........_-_gallons sold__ (17) (27) (27) (17) 
Natural gas_.____..-_.-.-..-------M cubic feet __|1, 686, 436, 000 | 392, 816, 000 1, 518, 000, 000 | 357, 000, 000 
Natural gasoline__.....___....----.-----gallons__]1, 831, 918,000 | 63, 732, 000 1, 502, 400, 000 | 47, 620, 000 

' Oilstones, etce_..--...-......___...._short tons__ 370 81, 951 331 63, 960 
: Peat._-.-._--.------------_-_2------__.--do___- (17) (17) (27) (17) 

. Petroleum.__._..._....--.._barrels (42 gallons)_.| 851, 081,000 | 550, 630, 000 | 781,845,000 | 680, 000, 000 
Phosphate rock_.--- ----.-.---------long tons_- 2, 534, 959 9, 288, 485 1, 700, 568 5, 504, 996 

. Potassium salts_................___-short tons_. 21 63, 770 3, 086, 955 21 55, 620 2, 102, 590 . 
Pumice---_.-------------------------_----d0__.. 68, 819 338, 586 53, 214 235, 204 
Pyrites____-.---------..--.--.--.-_.-long tons_. 330, 848 974, 820 186, 485 492, 043 
Salt_....--------.-..-..-..._..._..--short tons_. 7, 358, 070 21, 541, 012 6, 447, 351 19, 468, 096 | 

‘ Value not included in total value. 
6 Value included in total value of metallic products; Bureau of Mines not at liberty to publish figures, 
? Product from domestic ores only. 

14 Figures obtained through cooperation with Bureau of the Census. Figures for 1932 not yet available; 
estimate of value included in total value of nonmetallic products. se . 

15 Includes brown coal and lignite, and anthracite mined elsewhere than in Pennsylvania. 
16 Figures represent tripoli only. Value of diatomite is included in total value of nonmetallic products; 

Bureau of Mines not at liberty to publish figures. . 
17 No canvass. Estimate of value included in total value of nonmetallic products. . 
'' Value included in total value of nonmetallic products; Bureau of Mines not at liberty to publish figures. 

. 18 fea discontinued after 1915. Value of iron ore sold for paint included under last item (“Un- 
specified ’’). . 

20 Sublimed blue lead, sublimed white lead, leaded zinc oxide, and zinc oxide. 
41 Equivalent as K20. 

at
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| -.. Mineral products of the United States, 1981-82—-Continued RE : 

| | . | 1931 : 1932 8 

. - _ Product [OS OO OOoooTrrre— : : 

| | 7 | Quantity Value Quantity Value on 

. NONMETALLIC—continued | : 4 

| San Gas _.--short t 1, 677,882 | $2, 779, 245 |. a §_.--------.----------.-----Short tons-- , 677, , 779, ca 

sss Molding, building, ete., and gravel__.do...-| 151,801, 162 | 83, 501, 075 } 89, 000, 000 | $46,280,000 4 
Sand-lime brick 9g thousands... vec twustvne 143, 673-0" 1, 236, 825-}-- BQ, 853 -b- 433, 118...-- css weenie etn staperice at 

Silica (quartz)........-..-.----------short tons-_- 7, 851 69, 103 7, 487 59, 158 oy 

Slate____----.--...-----------------------do.-.-| . 368, 420 5, 498, 336 - 272,400 | ~ 2, 990, 000 coool 

Stone...--.-------------------------------d0---- 97, 933,180 | 135, 085, 627 66, 233, 600 84, 050, 000 4 

Sulphur-_----..----.--.---------------long tons-- 1, 376, 526 | . 24, 800, 000 1, 108, 852 20, 000, 000 a 

Sulphuric acid (60° Baumé) from copper and a 

zine smelters_.._._-....-----------Short tons... 862, 729 6, 491, 515 600, 334 _ 4, 028, 738 a 

Tale and soapstone 3 ________wu---.-------d0---- 163, 752 1, 852, 472 123, 221 1, 361, 633 La 

| -» Total value of nonmetallic products . ld 

—— - (approximate)--.-.----.-----------------|-------------- 2, 592, 100, 000 |....----------|2, 158, 300,000 ood 

. . SUMMARY | . - | : 4 

Total value of metallic products_--_----.--------- qenmeeciccenne 567, 200, 000 ween enenee nee 283, 700, 000 oo. th 

_ Total value of nonmetallic products (exclusive a os os 

of mineral fuels) -_._-...-.----------------------|-------------- 699, 700, 000 |....-.--------|_ 480,700,000 ond 

| Total value of mineral fuels. -.....--------------|--------------|1, 892, 400, 000 |-.------------ 1, 722, 600, 000 | el 

Total value of “unspecified”? (metallic and . staid 

- nonmetallic) products (partly estimated) 24_.__}.------------- 7, 300, 000 |..--.---------] 24 6, 000, 000 os SS 

| | Grand total approximate value of mineral | — ae a : ee 

_ products.....---------------------------|--------------|8) 166, 600, 000 |...--.--------|2, 443, 000, 000 ed 

a Is 
. 4 

— 2 According to Bureau of the Census. ; | - a 

a %3 Figures represent talc only. Value of soapstone is included in tota] value of nonmetallic products; of 

- . Bureau of Mines not at liberty to publish figures. ~ . - ao So 

: 2 Includes for 1932 the value of bismuth, cadmium compounds, chats, columbite ($234), flint lining for os 

tube mills and pebbles for grinding ($13,070), optical fluorspar ($59), iodine, iron ore sold for magnets, iron . Pt 

ore sold for paint ($10,770), lithium minerals, new ingot magnesium ($228,653), natural magnesium salts oe oN 

($896,085), calcareous marl ($26,442), greensand marl ($201,173), micaceous minerals ($30,000), molybdenum Fe 

($1,186,000), selenium, silica sand and sandstone (finely ground) ($875,749), sodium salts (carbonates and — band 

sulphates) from natural sources ($1,098,394), sulphur ore, tellurium, and an estimate of the value of mis- me 

. cellaneous mineral products, statistics for which are not collected annually by the Bureau of Mines. ha 

: | : | “ 

| . oo
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oe PART II. METALS | | 3 

a GOLD AND SILVER = ©=—— 

Lo . By Cuas. W. HENDERSON | , | “ 

Great Britain’s continued abandonment of the gold standard since 4 
- September 1931—a policy adopted almost immediately by several = 4 

- additional countries, later by others, and in April 1933 by the United ok 
_° States, leaving France, Switzerland, Holland, and Belgium the only © oe 

nations not following their example—has occasioned much discussion. og 

-. throughout the world of the subject of money. It is surprising to ae 
earn that within a year 42 countries have abandoned the gold stand- - ©. 
ard or are maintaining it artificially: We have witnessed variations — og 
of the British “pound sterling” between $4.86 and $3.20 m terms of ne 
‘United States money and later a drop in the value of United States _ os 

dollars in terms of other countries’ currency. 8. =... | gs 

The literature on money is almost measureless and is exceedingly © a. 
- controversial.. The chief functions of money are to provideacommon == 

~~ medium by which exchanges of labor and goods are made possible, oF 

~~ a common measure by which comparative values of the exchanges are es 
‘Measured, and a standard by which future obligations are determined. oo 

The result throughout the centuries of the use of various mediums of a 

.......barter. or exchange. has been gradual elimination of all other forms... 
but metals and finally elimination of all metals but gold and silver vB 

because these are the only substances at the same time durable, OS 

homogeneous, divisible, recognizable, and easily transportable. = aay 

~ The total value of goods sent from one nation to another rose to OS 

32 billion dollars in 1929. Other money transactions raised the os 

figure to 40 billion dollars. As the total monetary gold in the world Oy 

| is ‘only about 11 billions, an auxiliary medium has been adopted— 2 

foreign bills of exchange, checks payable abroad or in foreign currency, 8 

) and day-to-day claims in foreign currencies. This expedient has ek 

| not met expectations. = | | ae oo 
~The argument that the value of gold is determined by the cost of 

production is only partly true; much gold is produced at a loss, and ‘S 

more is produced without profit. The table following, from the “4 

report of the Director of the United States Mint, of the output of 4 
gold and silver in the world from 1493 to 1932, inclusive, gives a basis i 
for study. | i my
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he oe _ Production of gold and silver in the world since the discovery of America 

a Do | [Data from 1493 to 1885 are from a table of averages for certain periods, compiled by Dr. Adolph Soetbeer; : ge - for the years since, the production is the annual estimate of the Bureau of the Mint] 

be co | Gold; total for period Silver; total for period ar 

. | | Period P| Ratio by aa 
me | Fine ounces Value | Fine ounces Commercial weight os 

oe 1493-1880__.........-.-.----| 384, 080, 944 | $6, 905, 033, 000 | 6, 207, 580, 994 | $8, 361,812, 579 | 1 to 18. 58 \ a / 1881-90... 2-22-22 LLLLZZL]—_B1, 280, 184 | "1, 060, 056,000 | 1, 004, 576, 877 | 1,043, 927,353 | 1 to 19. 59 - Be 1891-1900. __ 2... Lee 101, 647,521 | 2,101, 241,400 | 1, 616,373,178 | 1, 131,299,109 | 1+015.90 | 4 eo 1901-10. TTT IIIIIIT=] 182) 891) 525 | 3,780, 703, 900 | 1 826, 234’ 623 K 1/052, 194°838 | 1 to 9.99 Os 
vo 1911-20___..-.---.---------- 206, 114, 773 | 4, 260,770, 272 | 1, 935, 607,379 | 1, 480, 510,377 | 1to 9.39 o Bo 1921-30_.............._...-] 186, 091, 278 | 3, 846, 848, 092 | 2, 387, 189,080 | 1, 481,366,004 | 1012838 = e  W9BLL eel iill] 22,208,178 |" 459; 104, 453 | ~” 192,709,971 |” 55°910,942 | 1to 8.68 3 
poe __ Total, 1493-1931.......}. 1, 084, 265, 403 | 22, 413, 757, 117 | 15, 170, 272, 102 | 14, 557, 021, 292 | 1 to 13.99 mo ee —:19823__._.---2-.-----------.| "28,000,000 |” 475, 452, 196 |” 160, 000,000} 45,120,000 | 1to 6.96 3 
be -.-“"Potal, 1493-19327. ____| 1, 107, 265, 403 | 22, 889, 209, 313 15, 330, 272, 102 | 14, 602,141,202} 1t013.85 

Re _ of approximately 15 to 1, the ratio that prevailed for over 100 years subsequent to 1687. From 1701 to 1840 3 Bee - ... the value corresponds with the average ratios of silver to gold. From 1841 the annual averages per fine et ge ounce in London are used except for 1915-21 and 1931, when London prices were not equivalent togold =- : Bo and New York prices were used. , . _ - Be : ee o 2 Subject to revision. oe a ae . 4 

wo _._ It is seen that world gold production recently has been increasing o 
Be _ slightly and world silver production decreasing heavily. Official a 
Bo _ records indicate that the output in the Transvaal, the largest: gold 
eo _ district in the world, which in 1932 produced gold valued at $238,- : 
iss: 838,864 out of a world total of $475,452,196, averaged 971,415 ounces 4 
Bo per month from April 1932 through December 1932 and 923,141 | 
we ounces per month from January through April 1933. A 6-month os 
» . .- record prognosticates that United States gold output will decrease | 

ae In 1933. Mexico, which produced about 100,000,000 ounces of silver : 
& of the yearly world total of 250 to 260 million ounces from 1926 to : 
e 1930, yielded 86,000,000 ounces in 1931 and 69,000,000 in 1932. Its 4 
Pe output will fall again in 1933, owing to idleness of many mines. 
bo United States production. in 1933 will be under 24,000,000 ounces, 

because, with the condition of mines known for the first 6 months of ' 
oo 1933 and with all possible factors taken into account, silver-bearing  —s_ 
- properties cannot be opened quickly enough during the last 6 months 3 

of 1933 to increase the yearly production over that of 1932. - : 
- World monetary stock.—The monetary stock of the principal coun- ! 
a tries of the world, end of calendar year 1931 (subject to revision) was: 3 

| Gold, $11,940,606,000; silver, $4,110,046,000. The American Bureau | 
| | of Metal Statistics is authority for the statement that on J anuary 1, 

1933, silver stocks at Shanghai were 321,930,000 fine ounces and in | 
India 380,394,000 fine ounces. : 

| United States monetary stock and mine production of gold and silver — 
The following tables of (1) monetary stock of gold in the United 
States since 1873 by 10-year periods and for 1931, (2) location and 
ownership of United States money, June 30, 1932, and (3) gold and 
silver produced in the Western States, including Alaska, in terms of 
recovered metals, 1848-1931, make interesting comparisons. The 
production of gold and silver in the United States, including Philip- | 
pine Islands production, since 1792 to and including 1931, as 
estimated by the Director of the United States Mint, is gold $4,627,- | 
942,300, silver 3,198,115,604 fine ounces. |
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. _ The Director of the Mint gives the production of the United States co 
(Eastern States mainly) previous to 1848 as gold $24,537,000, silver. of 

| 309,500 fine ounces, and the United States Bureau of Mines calculates 
the total production of gold for the Eastern States from 1799 to 1931 | oe 
as $51,223,004. The mine production of gold in the United States a 

~ - proper, including Alaska from 1792 to 1931, thus was $4,700,001,251. od 
_ Disregarding Philippine Islands production, the difference between ois 

| the Mint total and the Bureau total is only 2 percent, and. most of 4 
_..... this.difference can be accounted for in the difference between the ss. 

Mint and Bureau figures for the first 5 years of California gold _ oy 
production. Oe So , a 

| a oe Monetary stock of gold in the United States since 18784 7 A 

| | _ {In thousands of dollars] . | | | a 

Coin in | Bullion in | Federal in banks, | Other | Total stock ad Coin in ion in edera anks, er otal stoc ce 
| _ End of year _| Treasury| Treasury | Reserve Federal Comp- | coin? | of gold. ¢ 

| banks | “panks | troller’s |. . es 

| * | “report of 
Fiscal year June 30, 1873....| 55, 519 15,670 |.....----.|----------| 3,818 | 30, 000 105, 007 : ly 
Calendar year: oo ob 

1880__...-----.---..----| 61,481 ]° 98, 790 |----------]----------| 92,185 | 150,086 | © 397, 542. | As 
 1890__------.-----.---.-| 226, 220 67, 646 |_-_------_|---.------] 80,362 | 274, 056 648, 284 Ma 
1900__.-..--------------| 328,453} 153,095 |_-_-______]_-__-..---] 199,350 | 307,870} 988, 768 es 

: 1910_---------.---------| 982,586 | 120,726 |_-___-____]_-.._-----] 227,978 | 378,745 | 1,710,035 ag 
| 1920__----.--..---------| 238,270 | 1,999,619 | 65,979 | 147,313 | 20,686.| 453,882 | 2, 925, 750 | Ae 

-1980_...----------------| 735, 087 | 2,783,637 | 449,916 | 256,469 | 14,088 | 354,201 | 4, 593, 488 ay 
1931__-__..._.----------| 976,900 | 2, 580,803 | 286,082 | 207,688 | 12,973 | 395,653 | 4,460,090 as 

1 Previous to 1914 (year Federal Reserve System established) figures are unrevised. Gold in the Treasury ne | 
is principally held against outstanding currency and (since 1916) for the account of the Federal Reserve — eros 

anks. oo : eee 
2 Includes coin in State and private banks as well as coin in tills and the hands of the public. fo oll 

_..... Location and ownership of United States money, June 80, 1932 ; - : . oe 

' co | | | | Money held | Money outside . | us 

a | Treasury Treasury - | ne 

Gold.coin and bullion._......-.-..--..-----------------|1 $2,958, 560, 679 | $960, 035,138 | $3, 918, 595, 817 - oO 
Standard silver dollars_-_-~--.-.------------------------| © 7.501, 022, 745 38, 985, 166 540, 007, 911 ons 

| Subsidiary silver. _.....--.-.--.------------------------ 8,490,556 | 296,392,440 | 304, 882, 998 8 
Minor coin. ._..__..--_--------------------------------- 4,755,771 | 121, 737, 555 126, 493, 326 - Fg 

: United States notes-.......-..-------------------------- 2,279,960 | 344, 401, 056 346, 681, 016 Ag 
Federal Reserve notes. ....--.-..----------------------- 1, 406, 880 | 3, 026, 990, 335 3, 028, 397, 215 eta 
Federal Reserve bank notes-_-...-...-------------------- 26, 298 2, 745, 742 2, 772, 040 ns 
National bank notes.........--.---.--------------------| 16,578,916 | 720, 095, 297 736, 674, 213 4 

: Total... ----------ee--eeeeeeeeeeeeeceeee-----] 3,498, 121, 805 | 5, 511, 382,729 | 9, 004, 504, 584 ee 

1 Of this, $1,490,698,969 is amount held in trust against $1,490,698,969 of gold certificates. Oe 4 
mo ¢ ingest these standard dollars are issued $487,216,201 of silver certificates and $1,222,150 of Treasury notes y 

: | 4 

‘ . / . . .
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Gold and silver produced in the Western States, including Alaska, in terms of ‘ 
Be . oo recovered metals, 1848-1931 — , . 4 

pe | . | : [Compiled by Charles W. Henderson] | i | a 

~ . . | wy ra - Silver, fine ae E 7 oe | State Period |. Gold value ounces tt 2 

eo - Arizona _..2_---222-----eeeeeeneeeeeeeeneeeeeneeeeeee------| 1860-1931 | $159, 833,188 | 205, 479, 871 3S 
Lee _ California. ..2.---------2------t.---------------------------| 1848-1931 | 1, 852, 354, 387 85, 404, 568 

ne Colorado: ....-....----..--.------ eee ee --| 1858-1931 720, 301, 766 | . .- 660, 127,833 - ° 
a Idaho-__..2.._----.-----------------o-neneen--nen-----------| 1863-1981 137, 889, 762 | 333, 668, 941 ae 
ye ~  Montana____.--.2.2-22-22-22.--__-_-----------------------| 1862-1931} - 309,344,425 | - 631,874, 414 8 
woo Nevada.--__-----------------------en-----nennea-----------| 1859-1931 ]| 459,717,619 | ‘541, 191, 602 
co New Mexico._._--__-_--__---__----_-------------------=---| 1848-1931. 37,629,582 | 53, 055, 053 8 
Po . Oregon...._-.~-.-------------------.-----------------------| 1852-1931 103, 242, 000 4, 056, 671 ot 
ome -. South Dakota--_.-..----....--..---------------------------.] 1876-1931 | . 298, 155, 521 7, 883, 626 ae 
foe a TexaS._.......--------------------------------------| 1885-1931 95, 073 22, 772, 523 - 4 
fry Utah. ooo ool ---2---a2--2-2--------| 1865-1981 | 139, 657, 325 585,475,176 8 
Mo Washington. --- 2222222222] 1860-1931 | 30, 482, 780 9,307,000 
ae Wyoming. ___22 220202 LDITTTTTITT TIT] 1867-1931 1, 250, 819 ’ 70, 336 o 

Be | Total....--.-------2-----2e--neecene ene eee een ecee eee e-[enneeeee----| 4,249, 954,247 | 8, 140,367,704 
Eee Alaska... 2-2-2 -----ceceeeeennnnnn ee eee ee neen nee eee-e-| 1880-1981 | 398,824,000 | "17, 178, 544 ae 

Ptah eee eee eee eeeeeeee-[-nu-----..| 4, 648,778,247 | 8, 157,546, 248 oy 

a The following tables (1) the average commercial ratio of silver to oe 
ae gold each calendar year since 1687, and (2) the highest, lowest, and > 
i. 4, ‘average price of silver in New York since 1874, are interesting com- a 
oe plements to the world-production tables for gold and silver: | os 

ae Highest, lowest, and average price of silver in New York, per fine ounce, since 1874, of 
Me : _ being the asked price to and including 1917, thereafter taken at the mean of the oe 
Be bid and asked prices - | | ee 3 

: me . | Quotations Quotations ° 

Ree Calendar year. |———~—_, | Calendar year _~————7- 7 : 
ee | , Highest | Lowest | Average Highest | Lowest | Average - 

B 1874._.2__.........-| $1. 29375 | $1.25500 | $1.27195 || 1903.........-....--| $0. 62375 | $0.47500 | $0. 54208 - me 
he 1875...-------------| 1.26125 | 1.21000 | 1. 23883§]| 1904._-_....-.----.-| .62500} .53375 |  .57843 bn 
a 1876.....----.------| 1.26000 | 1.03500 | 1.14950 || 1905_....-----------| 66500] .55625|  .61008 : 
po 1877...-------------| 1.26000 | 1.16000] 1.19408 "|| 1906..-----.--------| .72875 | .63125|  .67379 | 
i 1878__.-...--...-.--| 1.20750 | 1.08500} 1. 15429 |} 1907_--..-----------| .71000] 52750]  .65978 . 
vo . 1879_...........----| 1.16750 | 1.06500 1.12088 |} 1908..............-.| . 58875 . 48250 | +. 53496 : 
Po 1880__.....--.---.--| 1.15000 | 1.11250] 1.13931 || 1909_-_------.------| .54500| .50750|  . 52163 ; 
" 1881...-...--..-----| 1.14500] 1.11000] 1.12893 || 1910_-_-------------| .57625 | .50750| 54245 
7 1882_.....--......--| 1.15000 | 1.09000] 1.13855 || 1911_-_..-----------| .57500| .52125|  . 54002 | 

1883_.........------| 1.11750 | 1.09500 1.10874 {| 1912_._......-..___.| .65625 - 55250 - 62006 
: 1884__________.___._| 1.13250] 1.08000] 1.11161 || 1913_.-.------------| .65125| .58000|  .61241 
7 1885_...........----| 1.09500 | 1.02750] 1.06428 || 1914.__-------------| .60875| .49000| ..56331 
| 1886__....-...--.--| 1.03500 | 92500}  .99880 || 1915___......--.-.-1 .58000] .47750}  .51026 
‘ 1887__.......-.....-| 1.03500 . 95000 . 97899 || 1916___.__-.--....-.| . 79125 . 57250 - 67151 
: 1888_........-.-.-.| .97750 | .92000}  .94300 || 1917__--------------| 1.16500 | .73125|  .84000 : 

| 1889__.........._..| _.97250 | .92500} — .93634 |] 1918___._-._--------| 1.01937] .88937| .98445 ~ 3 
: 1890_............--| 1.20500 | .95750] 1.05329 | 1919..________------| 1.38250 | 1.01375 | 1. 12087 | 

1891_....-.--..--..-| 1.07500 | .94750}  .99033 || 1920___..-.---------| 1.37875 | .60375| 1.01940 
1892_...-._.__.-.--]  .95250] .83000| 87552 |} 1921____-..-._-.----| .73813 | .53188|  .63096 | 
1893_.....--..--.--| .85000| .65000} 78219 || 1922.___...._._---| 74188 | .62875|  .67934 
1994__..-..-....-...| .70000| .59500|  .64043 |} 1993,_____-____--| .69000 | .62875|  . 65239 

. 1895.......---------| - 69000} .60000]  .66268 || 1924._____..--_-.| .72375| .63000| 67111 
| 1896_......--..-----| .70250| .65625| 68195 || 1995.._._..---------| .73187| .66812| 69406 

: 1897__..-..--.------| -66125 | .52750| .60774 || 1926__--_-_---------| .68987| .51812| 62498 | 
/ 1898_......-----.---| .62250} .55125|  .59064 || 1927_-_..._-.-..--|  .60312| .54187]  . 56680 

1899_....-----.-----| .64750 | .58625|  .60507 || 1998.____._._....---|  .63937| .56812|  . 58488 
1900....--.---.-----| .65750 | .59750|  .62065 || 1929........_..___--| .57812] .46812|  .53306 
1901_...--.---.-----| .64500 | .54750|  . 59703 |] 1930_..--------.-.--| .47187| .31062]  .38466 
1902_....-.---------| . 56875 | .47375 |. 52815 |] 1931__--_-_-_-_-- | 37562 | 26062 | 29013 |
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8 Average commercial ratio of silver to gold each calendar year since 1687 | ue 

Years Ratio Years Ratio Years Ratio ||. Years Ratio {|} Years Ratio a 

~ 4687...-.-| 14.94 |] 1736__._..| 15.18 } 1785....--| 14.92 4} 1884....._] | 15.73 |) 1883__--.-] 18.64 - 
o 1688_...--} 14.94 }] 17387...---]| 15.02 || 1786....--| 14.96 |] 1835.__._. 15. 80 || 1884......| 18.61 one 

_ 4680.-.---| 15.02 |] 1788...--2} 14.91 |} 1787__-..-] 14.92 |] 1886.__._2] 15.72 |] 1885.2...) 10.41 Se 

1690.-----| 15.02 |} 1739._--.-) 14.91 |] 1788...---| 14.65 [| 1887--__-- 15, 83- |} 1886_..-..} 20.78 Ns 

1691....--| 14.98 |} 1740__....| 14.94 i} 1789--.--- 14, 75 1/1888___.._.] 15.85 1] 1887__....| 21.10 ee 

1692. _---- 14,92 || 1741._....| . 14,92 |] 1790___-.-| 15.04 || 1839._..--] 15.62 || 1888____..] .22.00 , 

1693. ..--- 14. 83 |} 1742______ 14.85 {| 1791_...-- 15.05 |] 1840_.___._| . 15.62 }/ 1889._.._.] 22.10 a 
os oo G04 at 14, 871-1743) 14.85 1792) 15.17 | 1841. | 15.70 |] 1890__---_| 19. 75 es 

1695..----| 15.02 |} 1744._--..| 14.87 || 1793..--.-] 15.00 || 1842-_____ 15. 87 || 1891-2 =P 200920 ee 

‘1696... ---- 15.00 || 1745._..-.| 14.98 || 1794___.-- 15.37 || 1843_-.._- 15.93 |] 1892._.._-| (28.72 GE 

1697._...-| 15.20 |] 1746. ----- 15.13 }| 1795.-...-| 15.55 || 1844.___._}. 15.85 7} 1893___-- 26. 49 aes 

1698. _...- 15.07 || 1747._-.-- 15. 26 || 1796. __.-- 15.65 || 1845_2.___] 15.92 |] 1894.__.._| (32.56 on 

 : 1699._.---| 14.94 || 1748.__.-- 15.11 || 1797_.---- 15.41 || 1846.__...| 15.90 || 1895......| 31.60 a 

1700......| 14.81 ]] 1749.._...| 14.80 |] 1798___._.] 15.50 |) 1847....__|. 15.80 |} 1896__--..| 30.59 op Bas 

1701.._...| 15.07 |] 1750.__.-_] 14.55 1) 1799__....| 15.74 |] 1848____..] 15.85 || 1897__----| 34. 20 og 

1702..----| 15.52 |} 7151__----| 14.39 |} 1800___---) 15.68 |] 1849.___._| 15. 78 || 1898._--.-|. 35.03 oe 

1703._...-| 15.17 |} 1752___-.- 14. 50 |] 1801.__--- 15.46 || 1850._....] 15.70 |} 1899__....) 34.36 oa 

. 1704......| 15.22 |] 1753___.__] | 14.54 |] 1802....__] © 15.26 || 18512___-_} . 15.46 || 1900._.-.-) 33.33" oe 

1705..----} 15.41 |] 1754._---.) 14.48 |] 18038-_----| 15. 41 || 1852__.._.] 15.59 |) 1901._...-| 34. 68 coe 

1706_._.---| 15.27 11 17552__.-.1 14.68 || 1804__-.--| 15.41 |] 1853. -__.. 15.33 |! 1902._..._| 39.15 oo 

1707... --.- 15.44 |] 1756__-...] 14.94 |/ 1805...-..) 15.79 || 1854___._.| 15.33 }f 1903__--_. 38. 10 an 

~ V708..----| 15.41 |]. 1757__----| 14. 87 |] 1806--.--- 15. 52 {| 1855___.._| 15.38 || 1904._....; 35.70 Soya 

gg TZ) 5.84 |} 17582 ----] 14.85 ff 1807-2----] 15.43 |] 1856-__-__] 18.38 |] 1905. .--.-] 33.87 og 
— 1710.2----] 15. 22 |] 1759__----| 14.15 |} 1808------} 16.08 |} 1857___._. 15.27 || 1906._...-|. 30. 54 Oy 

BF eel} 15. 29 |] 1760.22] = 14.14 |] 1809---._- 15.96 || 1858...._.| 15.38 {| 1907___.__| 31.24 oe 
a ¥)) 15. 31 || 1761__..-- 14. 54 |] 1830__..-. 15.77 |1 1859__..__| 15.19 1] 1908_.__...| 38.64 - 
4713_.....| 15.24 |] 1762___...] 15.27 || 1812------] 15.53 |] 1860___.__] . 15.29 || 1909._..._| 39.74 a 

oe 1714...._.|. 15.13 || 1763___-_.| 14.99 |] 1812._-..-]| 16.11 -]} 1861______} 15.50 |[-1910__._..}, 38.22 oe 

1715__...-) 15.11 || 1764__---- 14. 70 |} 1813...._- 16. 25 |} 1862_._.._]. 15.35 |] 1911___-_-] © 38.33 . es) 

«2716 --] 15.09 1 1765-_----} 14.88 |) 1814_._---} 15.04 ff 1863____ | 15.37 |] 1912_.__...]. 33.62 Pe 

4717] 15.18 |] 1766_22---| 14.80 |] 1815------| 15.26 |] 1864.2-___| 15.37 || 1913___-_.| 34.19 a 
-1718._.-_-|- 15.11 |] 1767..--.-| 14.85 |] 1816_-.--| 15.28 |] 1865._.___] 15.44 |] 1914__----| 37.37 7 
1719. ..-.. 15.09 || 1768._...-| 14.80 |] 1817...---] 15.11 || 1866--_...] 15.48 |} 1915__.-._] | 40. 48 no oe 
1720.....-| 15.04 |] 1769__.-._|. 14.72 || 1818_.-.-.| 15.35 || 1867....__| | 15.57. |] 1916__--..| 30.78 ogee 

1721.-...] 15.05 |} 1770._----] 14.62 |] 1819-_----] © 15.33 |) 1868. -___. 15. 59 |} 1917....--; 24.61 aS 

~ (1722. 2-.-- 15.17 |} 1771_.----| | 14.66 |} 1820._-...} 15.62 |] 1869._....| 15.60 |] 1918__--_.| | 21. 00 Ts 

17% 22] 15.20 Hf} 1772. ---. 14.52 || 1821___.--| 15.95 |] 1870_._.__| 15.57 |} 1919.._._-| 18.44 at 

. 1724...--.] . 15.11 |] 1773._---- 14. 62 || 1822._-=.-] 15.80 |] 1871.._....] 15.57 || 1920__-..-) 20.28 © ae 

| 725 nef 1K UL |] 1774__----} 14. 62 |] 1828.--.--| 15.84 |) 1872--_._- 15.63 |} 1921_.....| 32.76 oo 

° 1726..-2..-] 15.15 || 1775__---- 14.72 |}. 1824.._..-]| 15.82 |} 1873..___. 15, 93 |}. 1922. ._-_. 30. 43 oy 

1727......| 15.24 || 1776._----] 14.55 |} 1825...--.| 15.70 |] 1874.__...] 16.16 |} 1923.__._-}---31.69° ae 

1728._-.--| 15.11 |} 1777._----] 14.54 |] 1826......| 15.76 || 1875_.....| 16. 64 || 1924.__._-| 30.80 * 

1729.....-| 14.92 |) 1778..---.| . 14.68 |} 1827......] 15.74 |] 1876.-...2] 17.75 || 1925-_-.-.) 29.78. a 

~-1780..----} 14.81 |} 1779._----} 14.80 |] 1828._----) 15. 78 || 1877_-....| | 17.20 |] 1926._.-..| 33.11 os 

731: |. 14.941] 1780_-.-.-] 14.72 |] 1829...-..| 15.78 |} 1878-2...) | «17.92 |] 1927_-2---]| 36. 47 Co a 

1732......| 15.09 |] 1781._.--.| 14.78 |] 1830.__-.-] 15.82 || 1879_._._.| 18.39 |] 1928__.._-| 35.34 el 

1733._....|° 15,18 |] 1782_...-__|. 14.42 |} 1831.....-] 15.72 j! 1880._....} 18.05 |] 1929.....-| 38. 78 ao 

—y7p4 777) a5, 39 |] 1783222222) 14.48 |] 1882---2_-} 15.73 |] 1881_--222] 18.25 |] 1930._-._.) 53.74 . 4 
1735__.--.| 15. 40 |] 178422222 -] | 14°70 1] 18383222222) 15598 |f- 1882. - 222] 18. 20-7} 19381222] 725 - 

Monetary relationships—United States coinage laws show the a 
development of the establishment of the value of $20.671834625323 - 
per troy ounce of gold. The following table of laws gives value of ony 
gold per troy ounce under different Congressional acts, using the ; 
eagle or $10 gold coin as a basis. , 

Value of gold per iroy ounce under different Congressional acis . 

tee A TR 
ON 

. Value per{| = sts nn 
Standard . Fine gold : - 

Date of law weight Coane) content fine 80. Value per | 
: (grains) { ‘“ (grains) y grain ee 

: | grains) _ 

Apr. 2, 1792._..--------------------nnneenen-e 270| 916.6666+ | 247.5 | $19. 393039 | $0.04040404 : 
June 2, 1834._.-..--.-.-..----0---n-nnenea nes 258} 399.2248+| 232.01 20.689656 | 04310345 | 

, Jan. 18, 1837_..-.-....-....---2-----0-------- 258 | 900. 0000 932.21 20.671835 | . 04306632 
nS (DO 

United States coinage laws.—In 1786 the Congress of the Confedera- Oe 
tion chose as the monetary unit of the United States the dollar of 
375.64 grains of pure silver. This unit had its origin in the Spanish
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Ue | pilaster or milled dollar, which constituted the basis of the metallic | : 
c- .. eireulation of the British colonies in America. It was never coined, = 
po there being at that time no mint in the United States. == © = 

an - _ The act of April 2, 1792, established the first monetary system of 
Pe the United States. The bases of the system were the gold dollar 
co (containing 24.75 grains of pure gold and stamped in pieces of $10, : 
Po -- $5, and $2.50, denominated, respectively, eagles, half eagles, and 4 
i quarter eagles) ; and the silver dollar (contaming 371.25 grains of pure —s 
ae silver). A mint was established. The coinage was unlimited, and 
* there was no mint charge. The ratio of gold to silver in coinage was 4 
Be 4 ; 1B Both gold and silver were legal tender. The standard was 
Be ouble.. — CO | Sn : 
pe The act of 1792 undervalued gold, which was therefore exported. 
Be The act of June 28, 1834, was passed to remedy this by changing the od 
» ss int ratio between metals to 1:16.002. This latter act fixed the 
co weight of the gold dollar at 25.8 grains but lowered the fineness from a 

0.916% to 0.899225. The fine weight of the gold dollar was thus  ~ 
Bo - reduced to 23.2 grains. The act of 1834 undervalued silver as that = 
% ss of: 1792 had undervalued gold, and silver was attracted to Europe by se: 
Bo the more favorable ratio of 1:15%. The act of January 18, 1837, 
Boe was passed to make the fineness of the gold and silver coins uniform. —_ 
wo | The legal weight of the gold dollar was fixed at 25.8 grains and its 
We fine weight at 23.22 grains. The fineness was therefore changed by 
/ this act to 0.900 and the ratio to 1:15.988+. ae ae 
Beep: Silver continued to be exported. The act of February 21, 1853, = 
s - * reduced the weight of the silver coins of a denomination less than $1, a 
- * which the acts of 1792, 1834, and 1837 had made exactly proportional . 
a to the weight of the silver dollar, and provided that they should be es 
. legal tender to the amount of only $5. Under the acts of 1792, 1834, 
oe and 1837. they had been full legal tender. By the act of 1853 the “8 
fo legal weight of the half dollar was reduced to 192 grains and that a 
oe _ of the other fractions of the dollar in proportion. Coinage of the ‘ 
co. : fractional parts of the dollar was reserved to the Government. — ‘ 
me | The act of February 12, 1873, provided that the unit of value of : 
aan the United States should be the gold dollar of the standard weight 

oe of 25.8 grains and that there should be coined besides the following 
— gold coins: A quarter eagle (2%-dollar piece), a 3-dollar piece, a half 
; eagle (5-dollar piece), an eagle (10-dollar piece), and a double eagle 3 
e (20-dollar piece) all of standard weight proportional to that of the = 
. dollar piece. These coins were made legal tender in all payments at 

their nominal value when not below the standard weight and limit 
: of tolerance provided in the act for the single piece, and when reduced - 
, in weight they should be legal tender at a valuation in proportion to 

their actual weight. The silver coins provided for by the act were a 
‘ trade dollar, a half dollar (50-cent piece), a quarter dollar, and a 
: 10-cent piece, the weight of the trade dollar to be 420 grains troy, | 
Po the half dollar 12% grams, and the quarter dollar and the dime, respec- | 

tively, one half and one fifth of the weight of the half dollar. The | 
silver coins were made legal tender at their nominal value for any o 

| amount not exceeding $5 in any one payment. The charge for con- | 
| verting standard gold bullion into coin was fixed at one fifth of 1 per- 
| cent. Owners of silver bullion were allowed to deposit it at any 
: mint of the United States to be formed into bars or into trade dollars, 
| and no deposit of silver for other coinage was to be received.
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_. Section IL of the joint resolution of July 22, 1876, recited that the as 

| trade dollar should not thereafter be legal tender and that the Sec- | on 

retary of the Treasury should be authorized to limit its coinage to ss 

an amount sufficient to meet the export demand. The act of March ee 

8, 1887, retired the trade dollar and prohibited its coinage; that of _ 4 

- September 26, 1890, discontinued the coinage of the 1- and 3-dollar oA 

gold pieces. ss | - | eo og 

: ~The act of February 28, 1878, directed coinage of dollars of the 4 

weight of 412% grains troy, standard silver, as provided in the act: at 

of January 18, 1837, and that such coins, with all silver coms there- ag 

| tofore coined, should be legal tender at their nominal value for all oe 

debts and dues, public and private, except where otherwise expressly ne 

stipulated in the contract. Se, — | oR 

- - The Secretary of the Treasury was authorized and directed by the ot 

: first section of the act to purchase from time to time silver bullion at = =} 

the market price thereof, not less than $2,000,000 worth nor more - A 

than $4,000,000 worth per month, and to cause the same to be coined OO 

monthly, as fast as purchased, into such dollars. A subsequent act, =# = 

| that of July 14, 1890, directed the Secretary of the Treasury to pur- of 

chase silver bullion aggregating 4,500,000 ounces, or so much thereof s 

as might be offered, each month at the market price thereof, not. to 0 e 

exceed $1. for 371.25 grains of pure silver, and to issue In payment ag 

thereof Treasury notes of the United States, such notes to beredeem- o 

able by the Government on demand, in coin, and to be legal. tender 4 

in payment of all debts, public and private, except where otherwise ers 

expressly stipulated in the contract. The act directed the Secretary | ed 

of the Treasury to coin each month 2,000,000 ounces of the silver | us 

bullion purchased under the provisions of the act into standard silver ee: 

dollars until July 1, 1891, and thereafter as much as might be neces- os 

sary to provide for the redemption of the Treasury notes issued under — oS 

| the act. The purchasing clause of the act of July 14, 1890, was re- 

pealed. by the act of November 11,1898. -  . | oe 

~ The act of June 9, 1879, made the subsidiary silver coins of the = 4 

United States legal tender to the limit of $10. The minor coins are og 

legal tender to the limit of 25 cents. — | | Ce woe a 

a _ Weight, fineness, and value of the coins. of the United States 3 

Gold fp . 4 
Double eagle ($20).--.---------------------e--+---------] 516.0000 900 | 464. 4000 $20. 00 on 
Eagle ($10).....----------------------------------------| 258. 0000 900 | 232. 2000 | 10. 00 oe 

: Half eagle ($5)....-.------------------------------------] 129. 0000 900 | 116.1000 |. 5.00 er 

Quarter eagle ($2.50) 1__.-.-----------------------------] 64. 5000 900 58. 0500 2. 50 oa 

One dollar ?__._.-.-----------------------------------7- 25. 8000 900 23. 2200 | 1.00 oe 

) Silver. oe oe 

Dollar__.....-------------------------------------------| 412. 5000 900 | 371. 2500 - 1.00 ly 

Half doliar....-..-..---.--..-22------------------------| 192. 9000 900 | 173.6100] . 50 “4 
Quarter dollar......------------------------------------] 96. 4500 900 86. 8050 25 vu 

Dime. ..---_-.-. snes eneseeeneeeeeesneeeeeee-------| 38, 5800 900|- 34.7220; ~~  —.10 oa 

1 Discontinued by act of Apr. 11, 1930. 
oo 

2 Discontinued by act of Sept. 26, 1890. 
a
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bes a CONSUMPTION eg 
Ue | Manufactures and the arts—The Director of the United States A 
we Mint, in his annual report for the year ended June 30, 1932, reports — s Bo that gold consumption in the industrial arts in the United States Bo during the calendar year 1931 is estimated at $29,157,865, of which =~ oo $5,930,780 was new material. Silver used in the arts is estimated a eo at 33,682,119 fine ounces, of which 24,335,838 fine ounces were new . 
Be material. Compared with 1930 silver consumption was about == 
fo 2,700,000 ounces less and gold consumption about $13,500,000 less. - 
a _ He gives the world industrial consumption of gold as $102,252,548.  * 
foo in 1930 and $61,204,553 in 1931; silver, 91,394,431 ounces in 1930, 
Boon and 70,138,945 ounces in 1931.. _ Oo oe a 
Be - _ UNITED STATES MINING OPERATIONS ~. eo wee 
be The following table shows the production of gold and silver in 
* 1931 and 1932 in the United States and Territories, by regions, with — : 
oe actual and relative increases and decreases. It is noted that the gold). 
eo production of the Western States and Alaska in 1932 increased only 
feo 2.99 percent over that in 1931. rs Co as 
Re Mine production: of gold and silver in the United States, by regions, 1931-32, and — R 

a | re . percent increase and decrease es 
pee oo [Compiled by Chas. W. Henderson] ee ES 

Bae State or Territory. . _ eo Bal 
ee Oe 1931 | 19321 CE or ae- Percent] /931 one 1932 oe dotrense Percent Bee oe | : crease (—) | Cunces) | ounces) "| (—) (fine me 

re. - Western States and» : : = o gee Alaska: . Joo! - | y 
mo Alaska.___.....--.|$9, 507, 0001$9, 539, 000] -+$32, 000] -+0.03| 352,000! 257,000| -—95,000 —26, 99 A oe . Arizona_._....-.._.| 2, 608, 495] 1, 319, 690/--1, 288, 805] —49. 41] 3, 245, 311) 2, 057, 000|—1, 188,311; -—36.62 ~~. neo California___.______|10, 814, 162 ‘11, 774, 677|/ +960, 515} +8. 88 867,818) 486,000} 381,818; —44.00 . a oo | Colorado.....--...-| 4, 822, 734] 6, 493, 377|-41, 670, 643| +34. 64! 2, 195, 914] 1, 703,378] —492,536| —2243 9 a Idaho..........--..| 379, 563] ~' 936, 434] 1.556, 871|-+146. 71] 7,220, 923| 6, 700,000| —520,923| 7.21 My 7 Montana...........| | 829,192] 823,73] —5,419| + —. 65] 3, 829, 837| 1,671, 000|—2, 158,837, —56.37 9 Bo | Nevada_._.......__| 2,941, 473! 2, 695, 607| —245, 8661 —8.36| 2,562,071! 1,390, 100\—-1.171. 9711 —45.74 | ie New Mexico.._....| 644,160} 494, 669 —149, 491) —23. 21) 1, 041, 859] 1, 190, 451 +148, 592} +14. 26 . : Oregon....-.......-| 317,315] 434,109] +116, 794) +36.81/ ' 7,254 "9,000 | +1'746| 124.07 - - South Dakota....._| 8,931, 791| 9, 929, 297/ +997, 506 +11.17| 113,562) 126199] +4+12637/ 111.13 - - Texas.....-.-.-..-_|------ 180} ’ +180}..-2.22 2). 1, 421 +1, 421)... 22 : ) Utah.._.__._......_] 4, 108, 323] 2, 797, 726|—1, 310, 597 —31. 90] 8, 200, 966| 6, 939, 545|—1, 351, 421| 1630 | Washington.__.___- 60, 035 97,158} -+37, 123) +61. 84 22, 410 17, 500 —4,910| —21.91 Wyoming...------| 1,165, 5, 129 -—-+-3, 964|-+-340. 26 17] 195} «= -+-178|-+1, 047. 06 

a Total... ._......|45, 965, 408/47, 340, 826|-+-1, 375, 418] +2. 99|29, 749, 942122, 548, 789|—7, 201, 1531 —24. 21 : . SS eS SS SS ee 

Eastern States: . 
Alabama._......._- 407 1, 423}... Je. 3 10}----- 22} ee Georgia_...-....__- 1, 827, 5, 760).-.-..----.]--.---_- 12 30)-----------]--2- ‘ North Carolina. -_- 7, 598 7, 591).-..-.---- fe. 20, 333 10, 045}... 2 jee : Pennsylvania_____- 5, 200 1, 660)--.---..--_]---._._- 2, 600 830). -.- 2-2-2) : South Carolina__._- 470 1, 468)_..........]---_____ 1 §]--- fee | Tennessee...._____- 8, 325 3, 315]-_---.-.--_}-- 41, 000 19, 300)... ----.--_]----_-____ Virginia....-._...._|.---22 22. 637)--.-.-.----]--------}-.-------. 8)-----.-----|---------- . 

: Total_......-...| 28,827] 21,854 1,973] —s.281 63,9491 30,228, —33,721| —52.73 = 
Central States: 
Mlinois__..-.--.---.|.-.-.-..--|.....----.|-----------|....-...| 1,300 257|...--.-----|.-.------- : Michigan. .- =|. 22222 hag) om, 40g) | Missouri_..-- 22 [e 2222 aooof a gag 272772 

Total..._--_---|---------.|----------|-----------|..-.....| | 42,737] -72,793/ ++30,056| +-70. 33 
Philippine Islands- | 3, 765, 100| 4,748, 900, +983, 800|....._..| 110,008) 149,131 +30, 123/..._____ : Puerto Rico........__]..-...- 2... 2, 200 +2, 200].....--}_-- Le 12 +12}... 2 

Total_.........] 3, 765, 100| 4,751, 100] -+986,000| +26.19] 110,008] 149,143| ++39,135| 4-35.57 
Grand total___.|49, 754, 335/52, 113, 780|+-2, 359, 445] +4. 74|29, 966, 636/22, 800, 953|—7, 165,683] —23.91 ee eee ee ee EE EEE 200s DOOM ON0, 998)—7, 165, 683] — 23. 91 | 

1 Subject to revision. |
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' Considering the heavy decrease in gold from copper ores it is remark- ae 
: able that gold production made even this slight advance, and there a : 
: would have been none but for the fortuitous increase from certain 4 
. mines under development for many years in Alaska, California, — ak 

' Colorado, and South Dakota. The output of gold in the United 8 
States for 1933 will probably show a decrease compared with 1932. = — sf 

. Silver production in the Western States and Alaska fell 24 percent | 4 
' compared with 1931. As with gold, the output for 1933 will probably ae: 
- be less than that of 1932. The following table shows the source of 8S 

_ gold and silver from 1922 to 1931. . | . | : 8 

‘ Gold produced in the United States, by percent of sources, as reported by mines, oe “ 
_ 1922 to 1931, and total fine ounces! | 4 

| - J | Dry _ | Copper- Total : - 3 

a Placets |and sili-|Copper| Lead | Zine | lead and | Lead- | ___—_ 8 
‘ Year (per- | ceous jore(per-lore(per-jore(per-| “VPP! re(pe rl 7 ae 
. cent) jore(per-| cent) | cent) | cent) | 0 orgs |° cent) Fine Per- | oy 
’ , cent) . (percent) ounces cent oh 

» 1920. } 23.46 | 68.06} 57] 154] 0.12] 011]. 100] 2,293,251 | 100.00 ce 
f 1923_.----.------------| 22.95 | 62.79 | 11.30 1. 58 .14 16 1.08°| 2,404,913 | 100.00 . , ong 

Yona TTT] saa | 65.56] 1270] 1.63] 101 08} 1.58] 2,444,331 | 100.00 a ay 
i 1925.__-_-.---.-..-----] 18.91 } 61.30] 15.08 2.18}. .02 ~ 24 2.27 | 2,307,374 | 100.00 - St 
i 1926. _...-........----.} 20.50 | 58.03 | 16.36) 2.05 . 05 15 2.86 | 2,232,526 | 100.00. - eS 
\ 1927_._.._-.-_-_-..-----| 21.42]. 65.17 | 17.457 1.97 . 07 -12{ 3.80 | 2,107,032 | 100.00 : “od 
‘ 1928.-_.__....-....-----| 19.41 | 55.67] 19.31 |° 1.67 -O1  .824 3.61 | 2,148,064 100.00 oS 

1929. __-.-.--.-.2..---.| 19.83 | 52.17 | 22.24] 1.81 . 06 -.19 3.70 | 2,058,993 | 100.00 od 
— 1980.22 222 TTTTTTT} 20,59] 59:27] 1557] 124] Loe :15| 3.16| 2,138,724 | 100.00 od 

1931_..._.-.-.-._--.----] 20.36 | 66.16 9. 65. 79 [------- | - 05 2.99 | 2,224,729 |; 100.00 oo OG 

1 Philippine Islands and Puerto Rico excluded. _ a | | | : 

Stlver produced an the United States, by percentage of sources, as reported by mines, | a . 
| | 1922 to 1931, and total fine ounces4 So 7 ar 

"i . Copper- | Total co ot : . Dry | » mr 
' — Placers |and sili-| Copper| Lead | Zinc lead and Lead- TS mo Ge 

Year — - (per- | ceous jore (per-jore (per-jore (per- ee ore (per-| ; sie 
cent) jore(per-| cent) | cent) | cent) zine ores cent) Fine | Per- — “h 

| oe cent). Oo (percent) ounces cent od 

- ygnn | 0} 46.78] 16.95] 27.38] 274} 1.09] 4.96] 61,207,989 | 100.00 8 
8 ygag TTT) on] 39:28 | 20:87] 28:62] 3.09] 1.92] 614 | 70,355,674 | 100.00 | : 
© gpg TTT) los | 32.82 | 25.50] 29.43) 204] 1.86 | 11.27 | 64,070,744} 100.00 Sg 
* 1925... 2-8. .08 | 25.63} 27.06 | 28.15 27 1.45.| 17.36 | 66,710,080} 100.00 oS 

99g. TTT} log | aa7n | 2797] 2485] 550] 2.97 | 23:32 | 62; 487,219 | 100.00 3 
1997_.._.....--..-..-..| 08} 19:75| 2441] 26.44| 283]  3.64| 22.85 | 59,625,682 | 100.00 5 

© Ygag TTT) 08 | 19°25] 25.46] 23.18] 120] 3.82] 28.01 | 57,872,443 | 100.00 - Ss 
1929............-..----| .07| 1825] 29.49] 19.23| 259] 4.66| 25.71 | 60,860,011 | 100.00 © 7 . 

| 1930.._.-...-..-.--.-.| .09] 1832] 28.53] 1840] .94] 6.39]. 27.33 | 47,724,903 | 100.00 ; 
1931_.___....----------| .15] 1463] 3207} 20.48] .02] 9.35] 23.30 | 29,856,628 | 100.00 4 

! Philippine Islands and Puerto Rico excluded. . a 

Alaska.—According to the United States Geological Survey, in | - 
: 1931 lode mines in Alaska produced $4,665,000 and placer mines. Oo 

$4,842,000 in gold, a total of $9,507,000. Preliminary estimates for - 
: 1932 show a total of $9,539,000; $5,312,000 was from placers and a 

$4,227,000 from lodes. About 81 per cent of the placer gold in 1932 . 
| was recovered by dredges, chiefly the 5 modern dredges of the Fair- a 

banks Exploration Co. m the Yukon district and the 3 modern | 
_ dredges of the Hammon Consolidated Gold Fieldg at Nome. Includ- | 
' ing these 8 dredges, 24 were operating in Alaska in 1932. By far the : 
| _—- 18221733 —8 | | &
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bee - largest producing gold-lode mine in Alaska is that of the Alaska 
ee Juneau Gold Mining Co. near Juneau. From 1893 to 1931 thiscom-. * 

Boo pany mined 40,524,348 tons averaging $0.95 per ton in gold content. —_ 
Foe Of this tonnage, 19,545,397 tons averaging $0.20 in gold content 
Be were rejected on picking belts, and 20,978,951 tons were milled, with ' 
Be an average gold recovery of $1.37 per ton and a loss in tailing of 
Re $0.29 per ton. In 1932 the company produced $3,133,122 in gold 
geo and 94,519 ounces of silver. eae 
be -.. Silver production in Alaska is insignificant. Its principal source 
ke has been the copper ores of the Kennecott Copper Co. and adjoming 
">. +. + properties in the Copper River district. In 1931 the total copper. 
fo from Alaska was estimated at 22,614,000 pounds and silver in copper _- 
pe ores as 193,850 ounces, silver in gold ores as 129,800 ounces, and silver. 
h  from gold placers as 28,350 ounces. The total silver output in 1931: 
Pe was 352,000 ounces. In 1932 the total production of silver was. 
‘257,000 ounces and of copper 8,700,000 pounds. — ee 
Bo - Arizona.—Arizona in 1932. produced $1,319,690 in gold compared =~ 
oe with $2,608,495 in 1931, $3,501,610 in 1930, and $4,182,287 in 1929. 
Ee a Copper ores yielded 89 percent of the gold in Arizona in 1929, 78: 
po percent in 1930, and 64 percent.in 1931. Copper ores yielded 87, 
7 90, and 89 percent, respectively, of the silver of Arizona in 1929, =. 
Wie bo 1930, and 1931. As an index of the decrease in gold and silver out- . * 
ss put in 1932, copper production was, respectively 415,314 tons in 1929,  - 
ee - 988,095 tons in 1930, 200,672 tons in 1931; and 91,944 tons in 1932. 
Be There was also a large decrease in output of gold in 1932 fromthe Tom — 
be Reed and other gold mines near Oatman, Mohave County. —_ ‘4 
Be ~ The Old Dominion mine, a large producer of copper ore for the last —, 
eo 40 years, was closed October 14, 1931. After the Phelps Dodge Cor- = 
eo poration absorbed the smelting and mining assets of the Calumet . _ 
a and Arizona Mining Co. on October 1, 1931, the Copper Queen smelter — . 
yo - (4 reverberatory furnaces, 883,000 tons full annual capacity) at Doug- = 
C. a las was closed, and in 1932 the Phelps Dodge Corporation operated 4 
e the adjoining smelter (4 reverberatory furnaces, 900,000 tons full - 
- annual capacity) formerly used by the Calumet and Arizona Mining ~ 
7 | Co. The Phelps Dodge Corporation closed its New Cornelia branch _ . 
Oo (15,000 tons daily) in April 1932 and its Morenci branch (flotation 
a concentrator, 5,500 tons daily capacity, and smelter, 500 tons daily 3 

capacity) in July, leaving only the Bisbee division in active operation. : 
The Miami Copper Co. closed its mine and mill at Miami on May 16, . 

| and the Inspiration Copper Co. closed its mine, leaching plants, and = « 
: concentrator on May 9. The closing of these mines and plants, 

resulted in the closing in June 1932 of the copper smelter (4 rever- 
: beratory furnaces, 725,000 tons full annual capacity) of the Interna- : 

tional Smelting Co. at Miami. The mine and the mill (12,000 tons : 
daily capacity) of the Ray branch of the Nevada Consolidated Copper 
Co. were operated at greatly reduced rate in 1932; the Hayden copper 
smelter (3 reverberatory furnaces, full capacity 550,000 tons annually) 
was operated intermittently on concentrates from the Nevada Consoli- 
dated mill at Hayden and on crude ore and concentrates from various 
other operations. The mine, mill, and smelter (1 reverberatory fur- 
nace, 250,000 tons full annual capacity) of the Magma Copper Co. at 
Superior, Pinal County, were closed in June 1932. The smelter (6 
reverberatory furndces, 1,000,000 tons full annual capacity) of the : 
United Verde Copper Co. at Clarkdale remained idle throughout the
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--year. -The United Verde Extension Mining Co. operated its mine at oe 

: Jerome and its smelter (1 blast furnace, 180,000 tons full annual capac- 84 

ity and 2 reverberatories, 360,000 tons annual capacity) at Clemenceau oe 
- throughout the year at an increased capacity over 1931. Only 3 of | 8 

the 9 copper smelters in Arizona were active at the end of the year.. oe 

Official announcement of its operating schedule for the rest of 1933 Bo 
was made by Phelps Dodge Corporation on May 1, 1933, through its. = = 
general manager, P. G. Beckett. The program calls for operation of _ of 

‘ts mines at Bisbee 12 days each month and a complete shut-down of re, 
the smelter at Douglas from June 1 to early in September. The Bisbee cet 

mines have been operating on a 15-day schedule for several months, Oo eee 

and. the smelter has operated continuously so far this year. With the a 

opening of the smelter in September it is planned to run full time until ae 

about the Christmas holidays. | oe a a 
|  California—The production of gold in California in 1932 a 

 ($113774,677) constituted 98 percent of the calculated gross value of La 
recovered metals from that State (gold, silver, copper, and lead). The — og 
increase ($960,515) of gold production in 1932 over 1931 was 8.88 a 

percent. The greater part of the gold produced in Californiain 1982 SS 
was from old-established lode mines, such as the Empire-North Star ee. 

- and Idaho Maryland in Nevada County; the Original Sixteen to One . Se 
| and the Kate Hardy in Sierra County; the Argonaut, Central Eureka, eS 

and Kennedy in Amador County; and the Yellow Aster in Kern =, 

| County. Twenty-two bucket dredges in 1932 in Amador, Butte, — oe 

- Calaveras, Merced, Sacramento, Shasta, Stanislaus, Trinity, and OB 
Yuba Counties produced 188,730 ounces of gold valued at-$3,901,895 = at 
from 48,851,063 cubic yards of gravel, with an average recovery of _ oe, 

| 8:cents a cubic yard in gold. In 1931 the bucket-dredge gold produc- ag, 
tion was $3,819,355 from 22 dredges handling 44,423,652 cubic yards ~ Oe 

of gravel. Another dredge was added to the Folsom field by the - ed 
Gold Hill Dredging Co., which moved its 9-cubic-foot dredge from _ ats 
Dayton, Nev., for operation on the American River. The Cal-Oro oe sf 
Dredging Co. completed its dredge boat, which began digging early oe 
in 1933.0n gravel south of Yuka, Siskiyou County. The gold output. og 

obtained from drift placers in California in-1932 was nominal. Since a of 
the beginning of floating bucket dredging in the Oroville district, ae 

$174,526,417 in gold has been produced. Of this total output of the 2 ees 
State, the Feather River field is credited with $33,621,406, the Yuba oS 
River field with $67,049,597, and the American River field with , 4 
$44,793,178. The California Debris Commission (since 1884, an | = 

- organization to regulate hydraulic mining after the farming interests ee 

won their suit to prevent debris from being dumped into therivers) in __ as 
1932 granted 44 hydraulic placer mines permission to operate; 1,062 A 
applications for licenses are pending. Small-scale mining, taken up os 
in 1931 in the form of panning and rocking by the unemployed in all gd 

western mining States, was more successful in 1932 in California than Ss 

in any other State. Ninety-four bullion buyers in California, includ- os 
ing banks, merchants, and private refiners, all licensed by the State os 
mineralogist of California to purchase gold, in 1932 sold to the San , 3 

Francisco Mint and other refiners 23,870 fine ounces, or $493,437, in co 
new gold. This total compares with $162,000 in gold purchased by - 

bullion buyers in 1931. Their reports indicate that 12,000 (out of a Ok 

probable 30,000 individuals) produced 30,880 lots of new gold con- 
sisting of gold dust, nuggets, and amalgam ranging in value from -
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“»——s« 9 cents to as much as $100. The average amount received by these 
~-. .- 12,000 amateur prospectors for their labors during the season or year 

ae was $41.12. ce Be , eg 
ae ‘Colorado.—Colorado in 1932 yielded $6,493,377 in terms of re--- 
.._ govered and recoverable gold compared with $4,822,734 in 1931, an 
eo Increase of 35 percent. The Cripple Creek district in 1932 produced; |; 
_ _ $2,260,507 compared with $2,385,769 in 1931. Cripple Creek ores— 
Moe all sulphotelluride—were treated at. the Golden Cycle 1,200-ton 
Be roast-amalgamation-cyanidation custom mill at Colorado Springs. 

... The main part of the mill was operated at 800 to 900 tons daily. In © 
eo addition, part of the 300-ton selective flotation mill, added to Golden. 
~ >... Cyele equipment in November 1929, was used intermittently to treat = 
pee _ gold-silver sulphide ores from Boulder, Clear Creek, Gilpin, Lake, — - 
Ben and Park Counties (chiefly gold-[silver-lead] ores from Park County — 
A _ from September 10 to the end of the year), the tails from the flotation’ 

ee machines going direct into the cyanide circuit or to the roasters to = & 
Bieede burn the carbon from.the Park County ores. Park County gold | 
ge _ production (recoverable) increased from $871,789 in 1931 to $2,599,412. ~ ° 
. “(making it the first county in gold production) as a result of greatly 
Bo | increased shipments from the American, London, and London Exten- 
~—-—- gion. ~These gold-silver-lead ores were shipped both to the A.V. | |. 
- “smelter at Leadville and to the Golden Cycle mill. The third) =: 
* gold-producing county was San Juan—$511,092—from the output =~ 
- sof -copper-lead-silver-gold concentrates from the Shenandoah-Dives  -— 
~—. . 600-ton flotation mill, treating ore from the Shenandoah-Dives' =.‘ 
2... Mining Co. Mayflower-North Star claims. Gilpin County was 
~ fourth with $323,252 from.the Chain-O’-Mines, Perigo, and Saratoga. 
a _ Lessees on the famous Camp Bird mine produced the bulk of the |; 
re | $256,693 credited to Ouray County. Lessees on the Ibex, Venir, ==: 
ae and Tribune produced the bulk of the $129,312 credited to Lake 
fo _ County. The Little Mattie and Lincoln mines at Idaho Springs 
pi contributed the bulk of the $119,876 credited to Clear Creek County. 
Be Boulder County yielded $86,289, San Miguel County $65,705, Eagle 
ae County $61,411, and Summit County $32,856. | Oo 

Silver production was 1,703,378 ounces compared with 2,195,914 : 
: . ounces in 1931. The largest producing county was Eagle, with | 
Cs 1,110,819 ounces, mamly from iron-copper-silver fluxing ores shipped 

- to Utah smelters and to the Leadville smelter. The next largest 
m county was San Juan, with 339,965 ounces, chiefly in concentrates 
7 _ from the Shenandoah-Dives mill. Silver production in other counties | 
: . was mainly a byproduct of gold ores, except 45,965 ounces from lead- 
| ' silver concentrates from Aspen, Pitkin County. , 

Idaho.—Idaho, never a large producer of gold, increased its out- | 
, put of gold from $379,563 in 1931 to $936,434 in 1932. This increase | 

came from both lode and placer mines. The new 200-ton amalga- : 
mation and flotation mill built at the Boise-Rochester-Atlanta group 
at Atlanta by the St. Joseph Lead Co., after several years of under- , 
ground development, was placed in operation early in 1932, and its 
gold-bullion and concentrate shipments made it the largest producer of 
gold in Idaho with 42 percent of the State output. Another com- 
paratively new company—the Yellow Pine, at Yellow Pine, Valley 
County—started its new 150-ton flotation mill in January 1932, 
and its yearly output made it the third largest producer of gold in the | 
State. The new bucket dredge of the Idaho Gold Dredging Co.
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at Warren increased its output of gold in 1932 and became the second = eo 
producer of gold in the State. A new bucket dredge was constructed. ~ ae 
and installed on Warren ‘Creek by the Warren Creek Dredging Co., 4 

| the old Bailey bucket dredge on Rhodes Creek near Pierce was re- a 

- gonditioned and operated by the New York-Idaho Dredging Corpor- | eee 
- ation, and the dredge in Owyhee County operated in 1931 by the oo 

American Gold Dredging Co. was worked under lease by the Superior | 8 
Leasing Co. These four dredges yielded $170,000 in 1932 compared 4 
‘with $80,352 produced by four dredges in the State in 1931. The oe 
Idaho Gold Dredging Corporation, a large producer of gold since | oe 
1926, produced no gold in 1932. The Idawa Gold Mining Co., es 
also a large producer of gold since 1926, produced no gold in 1932. ed 

-, Silver production in Idaho in 1932 was 6,700,000 ounces compared os 
with 7,220,923 ounces in 1931, a decrease for 1932 of only 520,923 Sy 
ounces. Idaho remained the second largest producer of silver in the eg 

| United States, following Utah as it did.in 1930 and in 1931. The os 
- Coeur d’Alene district produced at least 6,500,000 ounces of silver, = = 83 
Of this, 45 percent came from the Sunshine (Yankee Boy) mine on Big) ca 

_ Creek east of Kellogg. Most of the remainder came.from the Bunker . 84 
‘Hill & Sullivan, Hecla, Morning, and Crescent mines, also in the =, 
Coeur d’Alene district. The Sunshine property was not only the 8 

7 largest silver producer in Idaho but also in the United States in 1932. ag 
‘Its 500-ton flotation plant: was operated steadily, and the output was ay 
550,000 ounces greater than in 1931. Large increases in output were 4 

- also made in the output of silver from the Crescent on the west side | 8 
of Big. Creek and from the Golconda mines east of Wallace, but — os 
decreased operations caused large declines from the output of the oe 
Morning, Hecla, Bunker Hill & Sullivan, Hall-Interstate, Page, ee 
Blackhawk, Dayrock, and Sherman mines. -——- oe gh 
 Montana.—Montana in 1932 yielded $823,773 in gold compared - gd 
with $829,000 in 1931... Usually the gold-and silver output of Mon-. ae 
tana depends on the output of copper. ore from the mines at Butte. ee 
In 1931 the value of metals recovered from copper material accounted aL 

. for: nearly 93 percent of the total value of the metal output of the 4 
State. In 1932, despite heavy decreases in-copper ore output, the — Lo 
gold output of the State suffered only a small decrease because the oa 

- Jardine mine at Jardine, Park County, a large producer of gold from | a 
| 1918 to 1926, was again active in September 1932, and produced 

$28,000 in gold during the last quarter of the year from its 200-ton = ‘ 
| amalgamation-concentration mill. Also, the I. B. Mining Co., which OS 

started work at the Sleeping Princess group near Bannack, Beaver- — ee. 
| head County, in March 1931, continued operation throughout 1932 ms 

of its 100-ton cyanide plant, and the Liberty Montana Mines Co., oy 
working its 150-ton flotation concentrator at only one third capacity, — 2 
doubled its gold output in gold-copper concentrates and became the | . 
largest producer of gold in Montana. The Ohio-Keating group near a 
Radersburg, Broadwater County, sold gold bullion valued at about : 
$64,000 from its 100-ton cyanidation plant from the treatment of : 
15,000 tons of iron oxide cold ore up to September 10, when operations : 
ceased. This property became the third producer of gold in the State. 
Other gold producers were the old Gold Coin mine near Southern | 
Cross, Deer Lodge County; the August mine near Landusky, Phillips 
County; the Butte-Highlands 15 miles south of Butte in Silver Bow 
County; and the old Drumlummon property at Marysville, Lewis | 

* and Clark County. | : ,
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pe The quantity of silver produced in Montana in 1932 decreased 56 
pe percent from the 1931 output due almost entirely to curtailment n =. 
Pee _ the output of copper ore from the properties of the Anaconda Copper “ 
oe Co. at Butte. The output of copper in Montana in terms of recovered ; 

ee metal was 184,555,735 pounds in 1931 and 84,717,000 pounds in 1932. | 4 
----s In. 1929 the copper production was 297,725,973 pounds. or 
eo : Nevada.—Nevada mines yielded $2,695,607 in gold'in 1932 com- —__:: 
eo pared with $2,941,473 in 1931. The decrease in mining activity | 
Bo in all parts of Nevada in 1932 affected the production of gold as well 4 
Bo as that of other metals, but gold constituted 52 percent of the caleu- 
ae lated total gross value of metals for the year. In the Robinson dis- =| 
a trict, White Pine County, where much gold has heretofore been 
eo recovered from copper ores, a substantial decrease was recorded = 
Pe because of the drop in production of copper ores, but in the Goldfield 
pe district, Esmeralda County, the output of gold exceeded that of 1931. — 
Bo The mines of the Tonopah district produced about the same amount | 
~ of gold as in 1931. -The leading gold-producing companies in 1932 _ 
e.-were the Elkoro Mines Co. at Jarbidge (which, however, exhausted = 
; all known ore in September), the Bradshaw, Inc., at Goldfield, the - = 
»~ Nevada Consolidated Copper Co. at Ely, and the Gold Hill Develop- ss... 
bo. ment Co. (where also all available ore was virtually exhausted at the _ af 
bo _ end of the year) and the Nevada Porphyry Gold Mines Co. at Round =} 
on _ Mountain. So ta Rs rr rr * 

oe Silver production was 1,390,100 ounces compared with 2,562,071 4 
Be ounces in 1931. The Tonopah district produced about 591,300. =: 
— . ounces: compared with 823,872 ounces in 1931. Lessees continued = 
Bo _ to work in the properties of the Tonopah Mining, Tonopah Belmont; > 
Ree and Tonopah Extension mines and cleaned up all available ore and iy. 
fs material in the mines and milling plants of these companies.. The 
Fo Tonopah Mining Co. “Desert” custom-cyanidation plant at Millers => 
"Closed in May 1932 after 25 years’ operation, and the work of dis- 3 
he mantling the mill was well under way in October. Other important 
_ silver producers were the Nevada Consolidated Copper Co. at Ely, | : 
ee the Gold Hill Development Co. at Round Mountain, and the Ely i 
“ | Revenue at Ely. The mine production of coppér and lead, both . 
7 | indexes of silver output, were: Copper, 31,473,600 pounds in 1932 a 
ty | compared with 72,634,497 in 1931; lead, 1,195,200 in 1982 compared — 

with 15,860,634 in 1931. | | 
New Mexico.—New Mexico in 1932 yielded $494,669 in gold com- : 

| pared with $644,160 in 1931. Zinc-lead-copper-silver-gold ore from : 
the Pecos mine (operated 365 days at 538 tons a day) in San Miguel : 
County and copper concentrates from the Chino mines (mined 6,474 
tons for 180 days) at Santa Rita, and siliceous copper-gold-silver ore 
from Lordsburg (greatly reduced in tonnage owing to closing of | 
Eighty-Five mine shortly after January 1, 1932) yielded the bulk of 
the gold ore from New Mexico in 1932. There was also some gold | 
produced at Mogollon and at Bland. Silver production in New | 
Mexico in 1932 was 1,190,451 ounces compared with 1,042,000 in | 
1931. The lead-copper-silver concentrates of the Pecos and Black 

. Hawk flotation mills, treating complex zinc-lead-copper ores, yielded 
the bulk of the silver, but there was also silver production from Mogol- 
lon and Bland. | 

Oregon.—Oregon increased its gold output from $317,315 in 1931 | 
to $434,109 in 19382. Silver production was nominal for both years.
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Gold mining was confined chiefly to placers, including bucket dredges, es 

| hydraulicking, power shovels, rocking, and panning. Only a few | 4 

a lode mines were productive. The three bucket dredges operating | 

in Baker, Grant, and Jackson Counties produced about 36 percent as 
of the total gold, and their combined output increased about $20,000 _ a 
over 1931. Gold produced from placers and lode mines in eastern f 

_- Oregon was handled chiefly by banks in Baker and Grant Counties; og 

about $58,000 was shipped to the San Francisco Mint, to the Boise 4 

assay office, and to private refiners. In western Oregon the principal ost 

banks of Grants Pass, Medford, and Ashland, including the purchases a 

of a few merchants, handled $128,349 in new gold, mostly in small | 3 

-- Jots ranging from 10 cents to several dollars a lot. This new gold as 

was purchased from 1,016 individuals representing prospectors and old 

| small working parties who averaged $126.32 during the year. or ony 

- geason, chiefly from placer ground in Josephine and Jackson Counties. — oe 

| South Dakota.—South Dakota in 1932 produced $9,929,297 in gold © uk 

compared with $8,931,791 in 1931. Placer gold in South Dakota | 3 

totaled 1,148.14 fine ounces, chiefly from the Grand Hills Mining Co. OG 

gasoline-power shovel-Ainlay bowl installation on French Creek, cid 

Custer County. Other placer production was from a gasoline shovel — ad 

and sluicing at Tinton, Lawrence County, and small-scale placers on Te 

- Battle, Bear, Castle, French, Spiting, and Whitewood Creeks. Nearly ES 

all the remainder was from the Homestake mine at Lead, the largest = 9°45 

-__ gold-producing mine in the United States. The Homestake mine was 7 Y 

operated continuously in 1932. The company report showed 1,401,- a 

- 593 tons mined; the proceeds (revenue) from gold-silver bullion by Nh 
| amalgamation followed by cyanidation of sands and slimes were ok 

$9,911,858; the dividends paid were $2,662,296. From 187 6 to 1982, . OB 

inclusive, this mine has produced bullion and concentrates for which oa 

-$253,394,489 was received; dividends paid were $62,653,292. The ee 

output of South Dakota from 1875 to 1932, inclusive, has been ee 

$308,084,819 in gold and 8,009,825 ounces of silver, 4 
- Texas —Texas mines produced only $180 in gold and 1,421 ounces ot 

of silver (none of either in 1931), but from 1884 to 1931, inclusive, the 8 

State output of these metals has been $95,073 in gold and 22,772,523 _ ad 

ounces of silver. Moreover, Texas has reserves of silver ore that can oo 

be worked when silver commands 60 cents an ounce. | nr 
~ Utah—Utah in 1932 produced $2,797,726 in gold compared with oo 

$4,108,323 in 1931, with $4,309,148 in 1930, and with $4,969,915 in SN 
1929. The gold production in 1932 decreased about 32 percent com- “ 

pared with 1931, owing chiefly to the curtailment in the copper ore a 

output from Bingham and to the decrease in gold output from mines | s 

in the Tintic district. Unusually large decreases in the production oy 

of gold were apparent in the production of the Utah Copper, North on 

Lily, Eureka Standard, Chief Consolidated, and United States Smelt- La 

ing, Refining & Mining Cos. There was a substantial increasein the _ a 

output. of the Yankee mine in the American Fork district and from 7 

mines near Gold Hill, Tooele County. Most of the gold produced in oo 

Utah is recovered from bullion from smelting copper and lead ore and i 

concentrates in the smelters in the Salt Lake Valley or in Tooele . 

- County. The largest producers of gold in 1932 were the Eureka oY 

Standard in the Tintic district; the Utah Copper, United States : 

Smelting, Refining & Mining Co., and the Niagara in the Bingham | 

district; the Yankee in the American Fork district; the Utah-Delaware 

- in the Bingham district; and the Mammoth in the Tintic district. _
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ce Silver production decreased from 8,290,966 ounces in 1931 to fs 
ne 6,939,545 ounces in 1932, or 16 percent. Utah has been the leading est oo silver-producing State, and held its position in’ 1932, though only — 

Bee _ slightly ahead of Idaho. The increased output of silver by the Silver 7 B | King Coalition and Park City Consolidated Cos. resulted in an in-- 3 »  - erease of nearly 300,000 ounces in the output of silver from the Park . 
Be City region, but the output from the Tintic district decreased about . _ 3 

900,000 ounces and the output from the Bingham district decreased 4 
eo. _. nearly 600,000 ounces. The Silver King Coalition mine at Park City = oo was the largest producer of silver in Utah in 1932, followed closely —s_. eo | by the Tintic Standard property at Dividend in the Tintic district, oo Boe, which held first place in 1931. Other large silver producers were — 
ae _ the United States Smelting Refining & Mining Co., Niagara, Park sy on City Consolidated, Eureka Standard, Utah Copper, and Bluestone 4 an | Lime & Quartzite Cos. — —_ es 
ee _. Copper production in Utah decreased from 151,236,505 pounds ot 
©. in. 1931 to 65,113,000 pounds in 1932; lead decreased from 158,423,453 | he In 1931 to 123,149,500 pounds in 1932; and zinc decreased from ~=—— ~ 74,581,072 pounds in 1931 to 59,150,000 pounds in 1932. Oe ad Be _ Washington.—Washington increased its gold output from $60,035 =. er ‘in 1931 to $97,158 in 1932. The production of gold in 1982 came 
Brad oe chiefly from the Boundary Red Mountain mine and the Azurite © = 
- mine in Whatcom County and from various properties at Republic, _—. 
oe ‘Ferry County. _ | | Be a 

. _ The output of silver in Washington decreased from 22,410 ounces _ 4 
ae in 1931 to 17,500 ouncés in 1932. About 68 percent of the silver | 
‘ | produced in 1932 came from the siliceous gold ore mined at Republic; : 
moe | most of the remainder was recovered from lead-zine ore mined at 4 
oe Metaline Falls. | | oe 8 Be __ Wyoming.—-Wyoming increased its gold production from $1 ,165_ - ee in 1931 to $5,129 in 1932. The bulk of the gold production in 
be Wyoming in 1932 came from shipments of amalgamation and placer. ee bullion from Atlantic City, Fremont. County. - oo
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. oo | _ By C. E. Junian anp H. M. Mryer i a . 4 

| -_ In 1932 the copper industry continued the decline begun in 1930 OS 
when the general disturbance of economic conditions throughout the 7 a 
rest of the world extended to the United States. Production, con- | co 
sumption, exports, imports, and price all were greatly reduced, while | 4 

_ stocks continued to increase. ce | ee 4 
A tariff of 4 cents a pound was placed on imports to the United — 4 
States effective June 21, 1932, but the domestic price of copper reached. re 
an unprecedented low, slightly under 5 cents, in December. The oe 

- United’ Kingdom planned to reserve the British market for copper coat 
produced within the British Empire by imposing a tariff of 2 d. upon en Oa 
imports produced elsewhere. This tariff, however, has not been j=  —| 

_ passed as yet. France likewise imposed a 4 percent ad valorem duty = = | of 
| on copper from all countries except Belgium, to which a duty of 2 SB 

percent applies. This preference tends to reserve the French market a 
for Katanga copper. - | | oe . | ER 
. Copper Exporters, Inc., was disrupted by withdrawal of its foreign. | oS 
and some of its domestic members. Subsequent conferences forthe © © = 

| purpose of reuniting the copper producers of the world were unsuc- eg 
cessful. | ne : on 

' Great Britain is building a refinery for treatment of copper produced os 
within the Empire. | 7 Ses 

| These events signify a complete realinement in the world organi- ok 
zation of the copper industry. | ae 

Prices.—Reports to the Bureau of Mines from copper-selling ue 
agencies in the United States indicate that 1,078,171,000 pounds of ee 

_ copper were delivered to domestic and foreign purchasers in 1932 at og 
an average price of 6.3 cents per pound (2.8 cents per pound less than ae 
that in 1931 and 11.3 cents less than that in 1929). The average | | ae 
price indicated for the entire production for the 87 years, 1845-1931, 
inclusive, is 16.1 cents a pound and for the 30 years, 1902-31, inclu- oo 
sive, 16.3 cents a pound. The following table shows the monthly - 
quotations for copper during the past 5 years as reported by the : 

_ Engineering and Mining Journal and the American Metal Market i 
Co. The 1932 averages are the lowest on record. 97 -
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a . Average monthly prices at New York (refinery equivalent) per pound of electrolytic | 
eo copper, 1928-32, in cents, as reported by the American Metal Market Co. and _ 
Bye Engineering and Mining Journal | an 

e : : . | American Metal Market Co. Engineering and Mining Journal - GQ 
mo Month $$$ To I(T a 
Bo 1928 1929 1930 1931 1932 1928 1929 1930 1931 1932 os 

ae January_.......-..-.| 13.96] 16.72} 17.87| 9.90] 7.21 | 13.854 | 16.603 | 17.775 | 9.838 | 7.060 - 
i February..---------} 13.97 | 17.92] 17.87 9. 83 6.12 | 13.823 | 17.727 | 17.775 | 9.724 5. 965 to 
oe | March. ..-.---------| 13.98 | 21.26} 17.87 | 10.02] 5.87 | 13.845 | 21.257 | 17.775 | 9.854 | 5.763 
we BO April__-------------| 1410] 19.80] 15.74] 9.57] 5.66] 13.986 | 19.500 | 15.621] 9.392] 5.565 3 
Pe May.---------------| 14.31 | 17.87 | 12.83 | 8.81 5.38 | 14.203 | 17.775 | 12.756 | 8. 665 5, 237 Ly 
Bs -June_..-------------| 14.62} 17.87 | 12.24] 8.18]. 5.26 | 14.527] 17.775 | 12.049] 8.025] 5.145 9 | 
co July._...-----------| 14.62] 17.87] 11.15 7.80 5.16 | 14.527 | 17.775 | 11.023 | 7.698 5. 053 | OR 
pe August__.__--------| 14.62 | 17.87] 10.79 7. 40 5.31 | 14. 526 | 17,'775 | 10.693 | 7. 292 5, 219 © ot 
eS September. ....-.---| 14.83} 17.91] 10.45 7.18 6.08 | 14.724 | 17.775 | 10.310 | 6.988 5. 978 od 
So O@tober...----------] 15.31 | 17.87] 9.70] 6.89} 5.85 | 15.202] 17.775 | 9.597 | 6.775| 5.738 | oo November__--------| 15.90] 17.87] 10.25} 6.67] 5.18} 15.778 | 17.775 | 10-113 | 6.558) 5.18100 
oe December_-.-.-----| 15.94 | 17.87 | 10.49 6. 72 4.91 | 15.844 | 17.775 | 10.300 | 6.580}. 4.813 oe 

nee | — * Average....--| 14.68 | 18.23] 13,11] 8.24) 5.67 | 14.570 | 18.107 | 12.982} 8.116} 5.555 

Peo _ The following table shows world production and thesalient domestic  _—_. 
's gtatisties on copper for the 5-year period, 1925-29, and for 1930,1931, 
Bo — and 1932. Figure 2 shows similar details by years for the period 

be - : _. World production and salient domestic statistics of copper, 1925-82. ae 
he Ss et [Au tonnage figures in short tons] - a os 

pe | om, | Average) 1930. | i931 1932 oH 

fee | WoRLD PRODUCTION, new copper._...--.----------| 1, 761,491'|- 1, 737,241. | 1,518,983 | 1990,000 =. 
hk Percent of 1925-29 average_.-_-.----------------| 100 — 98]... 86) 56 Sone 

eh _ UNITED STATES PRODUCTION: } - 7 _ | oe 
poe New copper— _ ~ \ pe C4 

ae From domestic ores, as reported by— ; a Sd 
Be , Mines__....-.---.---.------------------e-e 885,826 | 705, 074 528,875 | . 2 239,992 ous 
Bo | _ Ore produced: of | . : 
Fee Copper ore...-.....-.---.---.----.-------| 59, 505, 871 | 3 47,381, 509 © (4) ot - 
Bee Average yield of copper, percent._..-..|_ 1.44 1. 43. @ |. @.- . og 
whoo. Copper-lead and copper-lead-zinc ores-_.<. 307, 897 246, 430 (4) | (4). . 
be Smelters____...------------------------------- 892, 730 697, 195 521, 356 | 272, 005 : 
i _ Value of copper produced_.__..........-..-| $263, 484, 400 | $181, 271, 000 |$94, 887, 000 |. $34, 273,000 — % 
: : Percent of 1925-29 average._....._..-----. 100 69 _ 36 |. 13 
* . Refineries. .......---.------------------------ 890, 767 695, 612 537,303 |. .222, 539 

: Percent of 1925-29 average__......-.._--...- 100 78 - 60 25 oe 
- Percent of world production represented_.-_| - 50.6 40. 0 35. 4 22. 5 

Classification of product, percent: . % 
: Electrolytic.........--.-.-.--. 2-2-2 -.- ee 89. 8 88 88 84 a 
. Lake-___..-..-----------+----------- +--+ 9.8 10 10 12 

Casting_.....---.------------------------ 0.4 2 2 4 | 
7 From foreign ores, matte, ete., refinery reports - 317, 287 382,918 | 213, 418 117, 895 : 

. Percent of 1925-29 average.___..-...........-- 100 120 67 37 ‘ 
| Total new refined, domestic and foreign._....-_-- 1, 208, 054 1, 078, 530 750, 721 ___ 840, 434 

Percent of 1925-29 average.___._-.__-_--.------ 100 89 62 28 : 
Percent of World production represented--_-- 68. 6 62 49 34 : 

Secondary copper recovered from old scrap only-- 347, 512 342, 200 261, 300 180, 900 os 
Copper content of copper sulphate produced by 
refiners_...._...-.-.-.-.---.-.-.--.------ 4, 601 4,710 4, 492 3, 173 

Total production, new and old and domestic and : 
foreign _-....-.2--- eee 1, 560, 167 1, 425,440 | 1,016, 513 524, 507 

Percent of 1925-29 average._.__-_-...-----_----- 100 . 91 65 34 
Imports (unmanufactured) _.._-____--._-_---.._-__- 391, 212 408, 577 292, 946 195, 996 

Refined .........---.----------------------------- 59, 236 43, 105 87, 225 83, 897 
Exports of metallic copper §___-.-.-.---------2---- 522, 616 376, 557 278, 787 147, 678 . 

Refined (ingots, bars, rods, etc.)........-.--._---- 482, 868 334, 626 232, 114 125, 029 
Stocks at end of year__._-._.............-.-_..-_-- 307, 200 532, 500 636, 300 691, 000 

Refined copper._...-.---.-.---.--22- eee 86, 100 307, 500 462, 300 502, 000 
Blister and materials in solution. _____..--..___-- 221, 100 225, 000 174, 000 189, 000 

WITHDRAWALS from total supply on domestic ac- 
count: 

Total new copper._._-..----------.---.---.------ 778, 123 632, 509 451, 032 259, 602 
Percent of 1925-29 average___._.....-_.--...---- 100 81 58 33 

Total new and old copper__............-.-.-.---- 1, 288, 700 1, 099, 500 798, 000 508, 000 : 
PRICE, average cents per pound. ____-_--.._-.------ 14.7 13.0 9.1 6.3 

t Estimated. § Total exports of copper, exclusive of ore, con- 
2 Subject to revision. centrates, composition metal, and unrefined copper. 
3 Includes old tailings. Exclusive also of ‘‘Other manufactures of copper”’, 
4 Figures not yet available. for which figures of quantity are not recorded.
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- Copper production usually occurs in three stages—mining, smelting, 8 

and refining—upon each of which an annual production record may be oo 

based. All three of these records are presented in this report toshow __ oS 

- the condition of the industry from different standpoints, but smelter a 
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FiGuRE 2.—Salientjfeaturesjof the copper industry, 1910-32. og 

production has been adopted as the official production of this country Os 

because it is more complete and less subject to error, yet indicates . 

geographical distribution with reasonable accuracy. The significance | 

| of each of the three methods of recording copper production is dis- -; 

cussed at length in the 1930 chapter, Mineral Resources of the United oo 

| States. | | 7 .
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«Jn: 1982 production of 479,983,000 pounds was reported by the  —s 
~~ mines of the United States, 544,009,948 pounds from domestic ores _ 
-.. by the smelters, and 445,077,874 pounds from domestic ores by the © ~ 
-- refineries. | CE ae 

ae Copper produced from domestic ores, as reported by mines, smelters, and refineries, — od 
aa | | 1928-382, 1n pounds a : oS 

o ee | | _ Year | . | Mine || Smelter | . Refinery - 7 ‘ 

oe - ©1998 eee} 1,809,796, 907 | 1,825, 900, 398 1,791, 797,387 2 eo ggg. ] 995; 110; 398 | 2/ 002) 863,135] 1,982) 7327289 CO 939222 TT TTT. a0} 147; 374 | 394, 389,327 | 301924205 
Be 1931___--------2-2------------------------------- | 1,057,749, 350 | 1,042, 711,178 | 15074,608,041 
eo | 1982222] 1479) 983, 000 | "544,000, 948 | 445,077,874 

pee a ; | 1 Subject torevision, ce . oo — oe oe 
Re Oo PRIMARY COPPER. oe 8 

Bee -__ Smelter production.—The copper output of United States smelters = 
- from domestic ores in 1932 was 544,009,948 pounds, a decline of .- _: 
* . 498,701,230 pounds (48 percent) from the output in 1931. Thispro- = 
m-._- duetion was 27 percent of world copper-production, a marked decline =~ 
» |. from an average of 51 percent. during the period 1925-29, from 40 
Pee _ percent in 1930, and from 34 percent in 1931. The origin ofsmelter 
»’°. production by States is shown below. a te 

a a _. Copper produced in the United States from domestic ores, 1928-32 8 

es Oe . [Smelter output, in pounds fine] | | . ae 

bo ‘State 1928 1929 193900 | 98k | 82 

a Alaska_.............---.---| 40, 541,968 | 39, 867,940 | _36, 380,038 | 23, 233,034] 13,207,448 eee Arizona_.......-.--------.--| 735, 632,406 | 829, 206,475 | 570,897,080 | 400, 310,634 | 201, 136, 276 4 - ~ = @alifornias-22-22222222--_] 24,707,992 | 33, 084,232 | 26, 262447] 8344901] 5514045 
a Colorado. 222 2222222-2----] 10, 262,083} 10,519,784 | 12,943,857] 9,028,517| 8976169 - 
Bo Idaho......-._.._-_.....-.] "2,336,654 | 6,267,487| 2713, 681 1, 626,541 | "662, 957 ae me Michigan..-----..--.-..---_| 179,104,311 | 185,300,917 | 142,985, 522 | 105,222,177 | 63, 898, 656 
. . Missouri......_._.-..2.------] 930 | 1,880 |. 2,198 |.-.---.-------_]_-.--- ~~ _ ee ; 

a Montana_.-.-....-..-..-----| 251,046,415 | 299,804,853 | 198,795,883 | _173,910,101| 97,918,141 4 
7 Nevada__...----.-.........| 159, 382,977 | 138, 990,247 | 87,475,019 | 71, 233,352 | _-32,616, 050 | 
: New Mexico......--..--...--] 92,777,233 | 100,165,206 | 74,187,966 | 66,776,267 | 32, 914, 883 : 

North Carolina.___._._-__._- 8, 207, 000 (2) (4) G@) | (4) . Oregon_.-..........--..--.. 375, 049 739, 151 229, 758 9, 332 36, 890 
| Pennsylvania.....-.-__-----| _5,013,868|  3,581,393| 3,061, 174 843,956 | (1) 

Tennessee..__.__...--.--___- 16, 374, 261 — Q (4) (1) (4) : 
| Texas......--..-----.. ss 432, 968 393, 740 165, 731 514 8,588 : 

| Utah 2222222222222. 22. LL] 298, 375, 465 | 325,965,239 | 205, 769,698 | 161,023,199 | - 76, 402, 502 : 
Vermont-._..-____- 2.2 fee eee ee 752, 200 (4) wane wee een ene fee ee eee : 

| | Washington--.----.-.-..__| 1,197,340] —1,569,260| —_1, 404,803 71, 426: 2, 521 ) 
Wyoming..._ 2 2,575 | - 4, 305 29, 356 9, 545 607 : 

. Undistributed___-_ 2-217 178,898 | 26,558,776 | 31,085,031 | 21,067,682 | 10, 624, 220 
| 1, 825, 900, 393 | 2, 002, 863, 135 | 1, 394, 389, 327 | 1,042, 711,178 | 544, 009, 948 | 

1 Included under ‘‘ Undistributed.”” Bureau of Mines not at liberty to publish figures. - | 

The figures for smelter production in 1932 are based on confidential | 
returns from all smelting companies handling copper-bearing materials | 
produced in the United States. For Michigan the sum of furnace- | 
refined copper and copper cast into anodes for electrolytic refining is 
included. The figures for blister copper represent the fine-copper 
content. Some casting and electrolytic copper is produced direct 
from ore or matte, and this is included in the smelter production. 

| Metallic and cement copper recovered by leaching also is included in 
smelter production. The following list names the owning or operating



companies, the location, and the final copper product of smelting and we 
refining plants treating material produced in the United States durmg _ ted 
1932. The list does not include lead and zinc plants that recovered ee 
copper as a byproduct from mixed ores. | | | as 

oe as Copper-reduction plants that treated materials from the United Statesin 1982 © oe 2 

Location _ Company Oo Final copper product a oS 

Arizona: | | — | a to : - a 

_ Clemenceau..-......_...| United Verde Extension Mining Co_.. --..-----| Blister. Ns 
-  Clifton_.._._-...........] Phelps Dodge Corporation..__..........-----.--| Blister and casting. a a 

Douglas.....2_.....-.1-.]_----d0___..-.----_--------------------.----------} Blister. ee re 
' Hayden..............--.| American Smelting & Refining Co..-.-.-..-----|. Do. a oy 
... Inspiration...........-..] Inspiration Consolidated Copper Co------.--.--| Electrolytic. a 

. . Miami_..........._._...| Iuternational Smelting Co. ....-..---.----------| Blister. a fi “ey 
: Superior ................| Magma Copper Co__....------.---------------- “Do - ss 
oo Maryland: Baltimore_......| American Smelting & Refining Co.......-..-..-| Electrolytic and casting. od 

ichigan: . ee 
-Hancock.......-..-...-.} Quincey Mining Co-_._.---.---------------------] Lake. eH 

- Houghton_._............| Michigan Smelting Co_-..........--.----.------ Do. . ks 
*‘Hubbell...._.......-.--.| Calumet & Hecia Consolidated Copper Co-.--.-- Do. oO oo at 

Montana; . . . | . Ee 
- Anaeconda....._.........}| Anaconda Copper Mining Co__..-_--.---.--.---| Blister. . ay 

— .° Great Falls__...-_.-_-2]....-do_..2.-2.----------- 2-2 ----------| Electrolytic. Co spe 
' Nevada: McGill__.......__.] Nevada Consolidated Copper Co_.......-------| Blister. a 
_New Jersey: : - Se th 

- Chrome. -_.....-.....--..| United States Metals Refining Co----......--...| Blister and electrolytic. " Meg 
. ‘Maurer ._-__.-.----.__-_| American Smelting & Refining Co___.....-_--.- Do. ooh 

-) Perth Amboy-.-_-------.| Raritan Copper Works__....--.------.--..--.---] Electrolytic. eee, 
- New York: Laurel Hill__-..| Nichols Copper Co_...-...-.--.----------------| Blister and electrolytic. | ae 

Tennessee: Copperhill__-...| Tennessee Copper Co-__-..-.---.--.-------------| Blister. ey 
Taree: El Paso-__----------| American Smelting & Refining Co..---.-------- Do. | ae 

2. : / . . . . ‘ 

-Garfield__...-.-..--...-|..--. do... .-.-_--------------- +--+ -- = Do. : - ae 
_ International............| International Smelting Co.......-------.--------|___ Do. ee 

Washington: Tacoma._.....| American Smelting & Refining Co-_...---------- Blister, electrolytic, and as 
ee. | | : . : casting. 4 

_ The precise quantity in pounds and the value of copper produced | Fa 
by smelters in the United States are shown by years for 1845-1930 in oo 
the Copper chapter for 1930, Mineral Resources of the United States. | a 
The data are summarized for comparison with those of 1931 and 1982) 
in the following table: | —_ | : oe 

oe Copper produced (smelter output) in the United States, 1845-1932 | ne 

ee | _. [Values rounded] | . . oe : 

| ; vote : _ Quantity | oo a : 

7 Period | Total value De 
| Total (short |* verze Per 3 

oo , tons) ¥ tons) oo af 

1848-80... ee eee eee eee 363, 996 10,111 | $175,490, 000 : ws 
1881-1900... ........-.-.---.----------------------------------- 2, 994, 764 149, 738 796, 355, 000 . a 

1901-10____.___.-.___-._------------ +--+ +--+ ---- 4, 281, 716 428, 172 1, 273, 911, 000 if 

1911-20. ________-_. +--+ + -- 7, 160, 559 716, 056 2, 850, 306, 000 a oy 

1921-30____....--....- oes eee neeeceeeeeueue-uu-------| 7,428,403 | 742,340 | 2, 117, 235, 000 : 
1931. ...--.______.___--- eee ee 521, 356 521, 356 94, 887, 000 en 

| 272, 005 272, 005 34, 273, 000 a: 

\ 1845-1982. eee eee eee eeeeeeeeese| 28,017,799] 261, 566 | 7, 342, 457, 000 4 

: . | 
Mine production.—The figures of mine production are based on od 

reports furnished to: the Bureau of Mines by all domestic mines pro- a 

ducing copper. Details of the method of collecting the statistics and~~-~- ~~ - 
reasons for the discrepancy between mine, smelter, and refinery . 

production figures are given in the 1930 chapter, Mineral Resources of : 
the United States. | a
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-. - Mine production, although less reliable for determining total pro- | 
ee duction of the country, is more accurate than either refinery or smelter 

ao - production for showing the distribution of domestic production by | 
Be States and districts. It also indicates the ore production by calendar ” 
ee | years more exactly because additional time is required for smelting and 
Bee refining. Mine production in 1932 was 479,983,000 pounds, adecline - 
cee _ of 55 percent from that in 1931 and of 73 percent from the average 
oe for the period 1925-29. ne 
pe | Production by States and districts —The following tables show mine 
ae and smelter production by States for 1931 and 1932 and mine pro- — | 

om " duction by districts 1927-31. In 1932 Arizona, Montana, Utah, and 
a | - Michigan led.in production with 81 percent of the smelter output. TE 
pe the production of New Mexico and Nevada is added to the output of —. 
~ these States, 93 per cent of the output of the country is represented. . 
Bao | Among the copper-producing districts Butte ranked first n 1931, 
Bo Bingham second, Globe-Miami third, and Lake Superior fourth. Cs 
Bo From 1845 through 1932 Arizona, Montana, Michigan, and Utah, 
e mo in the order named, were the principal producers, contributmg 85 =» 
- .. . percent of the total output. Butte, Lake Superior, Bingham, and 
‘Bisbee, in the order named, were the principal districts. _ os 

o | Copper produced in the United States, according to smelter and mine returns, by 
Bo oo States, 1931, 1932, and 1845-1932, in short tons OB anne 

Be | ce 1931 oe 198200 (1845-1982 

7 : . es . Smelter returns Smelter output , | 

S oe | | Smelter | Mine |————-~————_|_ Mine, |->___{]__ : 
aan | ; | /-Teturns | returns | percent | Quan- |TtUTDS'| Total | Percent a 
o | of total tity | °°} quantity | of total od 

po ‘Alaska_..-..------------------| 11,617] 11,307] 244]  6,649| 4,350] _ 615,253 2.67 4 
a Arizona_......-.--------------| 200,155 } 200,672]  36.97| 100,568 | 91,944| 7,543,657; 3277 
- California....-----.---------| 4,172 | 8,466 1.01 | 2,757] 552) "547, 102 2. 38 i 
mo Colorado....---.------------- 4,514 4, 083 1. 65 4, 488 3, 616 185, 151 80 : 
+ Idaho..........-.--.---------- 813 572 12 332 548 | 72, 251 31 
me  Michigan...--.--1---""7"77""] 52,611 | 59,030 | 11.75 | 31,949 | 27,198 | 4, 275, 702 18.58 

: Montana....-----------------] 86, 955 92, 278 18. 00 48, 959 42,359 | 5, 237, 531 22.76 — a 
Nevada.......---------------| 35,617] 36,317! 6.00 16,308] 15,667] 956,405 4.16 

- New Mexico....----.---------| 33,388] 30,752! 6.05] 16,458] 15,352! 743,448 3.28 
a North Carolina_---.-..-.-.--- (?) (2) (2). (2) (2) (3) (3) 

Oregon ..---.------------------ 5 1 01 18 15 10, 328 04 
Pennsylvania_.....-._-----.-- 422 (2) (2) (2) (2) (3) (3) 3 
Tennessee__...-.---------.--- (2) (2) (2) (2) (2) 4 259, 508 41.13 ° 
TexaS__........------.-------.|----- |e. -------|---------- © 4 flee (3) (3) 

| Utah._.-.._.1..1--.2-.-----.| 80,512 |” 75,618 | 14.05 | 38,201 | 32,953 | 2,396,250} 10. 41 
Washington_.-.-.---..---.--- 36 101 |---------- 1- 2 14, 208 . 06 ‘ 
Wyoming____...-.-_____-.--- 5 § |.-----.---]----------]_--------- 15, 860 . 07 
Undistributed_.......-.----.-| 10,584] 11, 673 1.95 | 5,313 | 5,436 | 5 145, 145 6.63 | 

Total_..--.------------- 521,356 | 528, 875 | 100.00 | 272,005 | 239,992 | 23,017, 799 100. 00 

1 Subject to revision. - . 
2 Included under “ Undistributed.’”’ Bureau of Mines not at liberty to publish figures. | 
3 Included under “‘ Undistributed.’’ Figures not separately recorded. 
4 Approximate production through 1928. Figures for 1929-32 are confidential and are included under | 

“Undistributed.”’ ; 
5 Includes Tennessee for 1929-32. |
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Mine production of copper in. the principal disiricts,' 1927-31, in terms of recovered a 
a ee | copper, in short tons | . - | oS 

- Po | | . 1931 mes 

oe | ) Pe . 
‘District or region - State ‘| 1927 | 1928 | 1929 | 1930 cent of an — : . | Quan | United re 

oe a . y States OO 4 
produc- Sy | | | | | tion Se “3g 

) Butte.........--.--...--.--.-------| Montana....-.----| 110, 656] 128, 534| 148, 158] 97,736| 92,181| 17.43 OS 
Bingham_.-_-..____..--.---.------| Utah.....-.-------| 124, 960| 143, 843] 155,946] 87,535] 73,853| 13.96 NS 
Globe-Miami-_-..__-........__....--| Arizona ~..-.--.-.] 85, 584| 80,215] 95,798] 79,060] 63,222] ° 11.95. ee 
Lake Superior__--..----....-.---.-| Michigan.......--| 88, 769} 89,222} 93,201) 84,691] 59,030) | 11.16 Joe 

_ Bisbee (Warren)__..........--.----| Arizona._.......--| 69, 298] 80,746] 93, 065) 63,950) 47, 664 9.01 oe 
Ely: (Robinson)---..---.-..-.------| Nevada_...-..-.--| 53,721] 70,985! 65,378] 52,693! 35, 667 «6.74 ae 
Central (including Santa Rita).._-| New Mexico..--.-| 33,486] 40,120] 43, 723] 28,622| 28, 159 5. 32 wee 
Yavapal y ounty (mostly Jerome | Arizona.....------] 70,821} 82, 649] 104, 086] 58,845) 22, 288 4,21 CS 

Strict). ‘ sO a : / 6K 

Pioneer__--.-----------------------|-----d0--.----------| 14,111] 18,328] 19, 558} 16,193] 14, 052 2. 66 om’ 
Ray (Mineral Creek)_.......------|-----do-..----------| 31,430} 34,331] 33, 144] 18,059) 12,219} 2.31 - oo 

. Plumas County_-.-----------------| California_-.------| 10,528] 10,571] 12,465] 9,765| 6,227 1.18 | cS 
oo Battle Mountain-_-_-_-..-_---.-----| Colorado. --------- 45 610} 1,570) 2,925) 3,324 . 63 Cok 

. - Lordsburg---.-...-.--------.------]| New Mexico..--.-| 1,967} 2,313} 2,124) 2,429) 1,996 38. Oe 
. Banner.__---.-.-.-----------------| Arizona_---.---_--| 904 900; 2,520} 3,775; 1,303 25 Co er ad 
Tintic. ...-...--.------------------]| Utah...--..-------| 1,892] 1,229] 1,583] 1,431, 788]. 115 ES 

. Willow Creek .__..-.---..--.------| New Mexico..-.--} | 995! 1,060) 1,321]. 719}. 548 -10 eat: | 
Park City-...--.-...--------------] Utah__.........-.-| 1,298] 15320, 2621 8301 = 4101 «= L08 ee 
Shasta County. ...-..-------------| California_-..-.---| 2,263]. 1,528) 3,017| 1,981 155, 08 a 
Battle Mountain--__....-.-..-----| Nevada----------- 657| 1,538} 1,216) 653 701 oe 
Bonanza_..----.-----------~-------| Colorado...---..--| 1,690} | 2,150) 1,334 617, Bll rae 
Alder Creek ._.....--------.-------| Idaho-_--...-_--_-- 34381 = 258] «1,412 §61)..---- Jue gt 
Copper River ?.._._----.----------| Alaska._...-.----.|° ©) @® | 8 | & (3) 8) sg 
Prince William Sound 2__-._._--_.-{-----do---.---------] _ @) _ (3) -@) (3) (3) (3) | 
Ajo ?...._....,-..---.---.----------| Arizona_.---------| 36, 467] 4 38, 998] 35, 502! 25,1021 (3) | @) oo ee 

| Morenci-Metcalf ?_......--.-.-----|.-.-.d0_..--..---_-_| 29,880] 27,027) 28,391] 21,5721 @) | (aj ot 
Silver Bell 2........-...-----2---_-_[-2.--do ue 1, 221 1,428) 1,192 113} @) () of 
Jack Rabbit 2.............-..-.--.-] Nevada_.-.-_-._-- 696; 1,013) 1,319 998) (3) (3) vie 
Yerington.?....-..-.------------2-].----d0__..----.----| 4,752} . 5,494) 1,635) @).| @).- |. @ - ot 
Swain County 2._-..__........--..] North Carolina___| 2,722] 4,104! (3) (3) - (3) (3) te ea 
Lebanon (Cornwall mine )?___.....| Pennsylvania--__-.- 868} 2,489} 1,727) 1,430) (3) GC) Ss 
Ducktown Bo anew een e enna ee Tennessee.....-.--| 7,471} 8,187) (©) GC) 1. & @) 7 = 

1 Districts producing 1,000 short tons or more in any year of the period 1927-31. oo “3 
-? Not listed in order of output. | og 

3 Bureau of Mines not at liberty to publish figures. . . ot 
‘ As shown in New Cornelia Copper Co. annual report to stockholders. — ee 

. Quantity and estimated recoverable content of copper-bearing ores.— 4 
_ The following tables show the quantity and the estimated recoverable i 
copper content of the ore produced by United States mines in 1930. 8 
The figures are taken from the mine reports in Mineral Resources. — og 

: Detailed figures for 1931 and 1932 are not yet available. The close ae 
agreement. between the output as reported by the smelters and the 4 
recoverable quantity as reported by the mines indicates that the 3 
estimated recoverable tenor is very close to the actual recovery. ‘The ont 
classification of some of the complex western ores is difficult and more vs 

| or less arbitrary. Under copper ores are classed not only those that a 
~ contain 2.5 percent or more copper but also those that contain less | 3 
than this percentage if they are valuable chiefly for copper. Under a 
copper-lead and copper-lead-zinc ores are classed complex ores in Lo 

® ° e ° ° . ‘| 

which copper is a valuable constituent. Mines report considerable : 
copper from ores mined primarily for other metals. These include : 
siliceous gold and silver ores, lead ores, zinc ores, pyritic sulphur ores, = 
and ores concentrated for their content of other metals. .
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_ _.. Copper ore, old tailings, etc., sold or treated in the United States in 1980, with copper, — : 
Se | gold, and silver content in terms of recovered metals © | me 

reat | . | Copper produced ' -|Value of = = 
Be Copper ore, |. Silver ee : 
we i” sy. — ee. . pro- gold and : 

hee . | State | old tailings, ) | Gold pro- | guced (fine |~ silver. 
re etc. (short duced (fine ) ‘ton a 
ne tons) Pounds | Percent | ounces) ounces) | Der to Lo Beat. . . ofore 

oa Alaska._...---.------------- 531, 000 32, 651, 000 3.07 |.------------|. 279, 990 $0. 20. os 
Pn . Arizona_.._-----------------] 19, 708,349 | 1 562, 956, 307 1.43 | 132, 086. 77 4, 968, 973 . 24 : 
eo . California__--._-.-..-.__.-.- 2 857,786 | 3 27, 007, 276 . 1, 57 23, 473. 31 670, 398 . 87 oy 
me - Colorado... -.---------.----- 63, 915 5, 953, 000 4. 66 4, 675. 33 1,484,589 | 10.45 8 
pe Lo Idaho___...---.------------- 33, 129 1, 379, 869 2. 08 810. 36 - 26, 262 81 3 
a Michigan..------------.----| 6,659,086 | 169, 381, 413 1.27 |_------------ 7,820 (4) - Co 
Pes Montana... .-.-:-----.-----| 2, 288,997 | 5 183, 842, 956 4.11 | 21,715.70] 4,583,827 99 
al : - Nevada...------------------} 4,015, 426.| © 107,898,264 | 1.34] 50,083.92 270, 512 | 2B on ‘New Mexico.....-.-.-------| 2,636,107] . 61, 048, 300 1.16 | 17,138.87] | 228, 494 17 weed 
Boe North Carolina... -.--------} (7) (7) (7) to gy” (?) fe 
Boe Oregon.....----------------- 1,083 | 175, 427 8. 49 112.00} - 1,050; 2.68 9° 
Be Tennessee__---.-------------|. 3915,358 | 835,372,356 81.93 | 81,218.47) | 8117, 748 08 mos 
Be . Texas__.--------------------) 4]. ° 44,200 3.01 j}-------------} AL 22° oa 
Re Utah_._.-.-----------------.| 9, 696, 962 | ® 168, 387, 871 87 80, 953. 27 944, 113 21 oo 
Woo ‘Vermont...-.-.-------------| © — (7) ) Ol .(. a 
wee :- Washington....-.-.-.-----_- 28, 565 1, 204, 218 2.11 100. 43 27, 592 44007 
fee pO Wyoming...--..--.------.--]. - - 112 -. 11,600 5.18 |------------- . 25 09 es 

Vo . ae Total and average____-| 47,381, 509 | 1,357, 314, 057 1.43 | 332,368.43 | 13, 611, 804 . 26 ne 
Be : : , . . ot OE 

ho a 1. Excludes 12,700,073 pounds of copper recovered from precipitates. eres 
ge a 2 Includes 51,157 tons of pyrites roasted for manufacture of sulphuric acid (residue leached) yielding 41 EE 
eo . : ounces of silver and 404,007 pounds of copper. ae ot 
Bey 3 Excludes 242,240 pounds of copper from precipitates. . oe 
Bo 4 Only. lump silver produced in 1930. . = —_ Co ccas 
fo - . 5 Excludes 11,465,232 pounds of copper recovered from precipitates. ad 
Bee - 6 Excludes 8,847 pounds of copper from ‘‘cyanide’’ precipitates. —— co as 
Boe - . 4 Wigures included under Tennessee. _ . a, - a 
foe . 8 Includes totals for North Carolina and Vermont. . ce we 

ae _ _ § Excludes 1,141,251 pounds of copper recovered from precipitates and 2,048,369 pounds of copper from ore oe 
be -. leached in place. : oo | . ne 

py , Copper ore and old tailings concentrated in the United States in 1930, with contentin © © 
ee . terms of recovered copper. | a . oe 
ee : a 
Birra TC LIE OAL ELA 2 

Bo . . ' Ore, old tailings, etc., concentrated : 

mo . . State Concentrates Copper Percent of ny 
a Short tons produced produced copper Lg 

: 7 | (Short tons) (pounds) | from ore - 

- Alaska__......---.-.------------- eee eee 521, 604 42, 913 21, 242, 961 2.04 
Arizona._..--.---.-------------.--------.------| 114, 683, 100 834, 907 301, 922, 928 1.038 © 
California___........-.._-..-.--_------- 2 ee 786, 362 51, 886 24, 124, 366 1. 3 4 
Idaho.__...-.__-.-_---.--------2-- eee 30, 971 2, 808 1, 209, 193 1.95 og 

= . Michigan_.._._----_----.- 2-2 eee 6, 659, 036 ‘129, 003 | 3 169, 381, 413 1. 27 ’ 
| Montana...._..---.-.--.--- eee 2, 145, 706 428, 954 176, 556, 845 4,11 : 

Nevada._...---_---.------ 2 eee 3, 845, 476 192, 244 92, 502, 802 1. 20 : 
New Mexico. -...---.---_-.-_.--------- eee -- 2, 513, 560 91,608 |. 54,375, 000 1. 08 . 
‘Tennessee_._.__--------.----------------.------|. 4520, 556 $ 51, 955 411, 881, 125 41.14 

. Utah... 02-22 eee 9, 592, 530 261, 035 162, 396, 675 . 85 
Vermont_.....__...-..------2---- eee -e---- Hee (8) (5) (5) (5) - : 
Washington........._----.---__--_-__---__--___a_- 28, 336 1, 837 1, 136, 335 2. 01 

" Total and average_______.__....-.-...---- 41, 327, 237 2, 089, 150 | 1, 016, 729, 643 1. 23 

1 Includes 154,909 tons of slimes from a leaching plant. . 
. 2 Includes concentrates from sands. 

3 Includes copper from sands. 
4 Includes totals for Vermont. 
5 Figures included under Tennessee. -
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. Copper ore leached and smelted in the United States in 1980, with content in terms of ee 
ee | | recovered copper — SN | a 

. / . | Oreleached Ore smelted OS 

| - State . Copper | | Copper: 4 
. Short tons| produced Percent of Short tons | produced Percent of he 

| (pounds) PP | (pounds) | COPPe | 4 

| Alaska..---------------1------]---------2--|--------------|----------|_- 9,396 | 11, 408, 039 60. 71 oe 
Arizona..---------------------| 1 3, 140, 566 | 65, 615, 576 1.04 | 2,032,680 | 195, 166, 470 4. 80 wag 

_ California--------------------- 2 33, 389 404, 007 .61 19, 236 1, 718, 247 4,47 ee. 
_ Colorado..--..----------------|]------------|-----.--------|---------- 63, 915 5, 953, 000 4.65 od 

: Idaho. _.-..-----------.-------|------------]--------------|---------- 2, 158 170, 676 3. 95 Oe 
| Montana._._--------.-----.--.|-----.------|--------------|--2------- 63,555 | 6, 203, 106 |. 4, 88 eee 

Nevada-----------------------|------------|--------------|--------- 169, 950 15, 395,462 | | 4.53 ake 
New Mexico. -.-._...--.--------|------------|-------------. |---------- 122, 547 6, 673, 300 | - 2.72 ok 
North Carolina_.......-.-.----|------------|--------------]----------|. @ (3) 3) . ane 

. Oregon_..---------------------|------------|--------------|---------- 1, 033 175,427 | = 8. 49 ett: 
. Tennessee_..-..-___.._-.------]-----_--.----]----.--------_]----------| 4394, 802 | 4 28, 491, 231 42.98 _ oe 

| ‘Texas_..:---------------------|------------|--------------|---------- 734 | - 44, 200- 3.01 | a 
Utah_2------------------:-----| . © (5) (5) 103, 565 | -— 5,956, 694 . 2.88 2 oat 

. Washington.._.......---------|------------|--------------|---------- 229 - 67, 883 14. 82 a 
| _ Wyoming. -..---.----..-------|------------]--------------|----------| 112 11, 600 5.18 0 . 

_ ‘Total and average.......| 3,178,955 | 66,019,583 | 1.04 | 2,983,912 | 272,435,337 | 4.57 coed 

| ~ 1154,909 tons of slimes from a leaching plant were concentrated. | : os es 
- 4 Residue from pyrites roasted for manufacture of sulphuric acid. . Ey 

"3 Figures included under Tennessee. —_ cE 
-. 4Ineludes totals for North Carolina. a Soe ag Sad 

— ’ § Ore leached in place yielded 2,048,369 pounds of copper; quantity of ore unknown. . . eS o 

| Copper-lead and copper-lead-zinc ores sold or treated in the United States in 1980, Py 
| a with content in terms of recovered copper | | | ee 

_ | Copper-lead oo - 4 

State , — Nend-tineore: produced Percent of ne 
. ead-zine ores copper CN arad 

. (short tons) (pounds) | cet 

 Avivona....------------nee ee eeee enn enn 1, 309 | g5,600| 327 | & 
Idaho...-____-..-------..--21-------------------- +--+ ------ == 161, 863 491, 468 15 eae 
Montana. -_.-_.-------------------------------------------------- . 330 19, 000 2. 88 ss 
Nevada...__.------.---------------------------------------------- 30, 171 1, 225, 225 |. 2. 03 ce 
1521 52,757 | 2, 204, 086 2. 09 rd 

‘Total and average...------------------------------------=--- 246,430 | 4,025, 430 | 82 ee 

. 182217334 : os
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poy Copper ores, old tailings, etc., classed as copper-bearing (copper, copper-lead, and . 
rn _» copper-lead-zinc) sold or treated in the United States in 1980 and total copper from : 

es —. all sources, in terms of recovered copper ON | | : 

a , | . From copper, copper-lead, and copper- oo: a . : . lead-zinc ores, old tailings, etc. Copper from 2s i oo : . a: all sources, ; cen State : ae including old a 
ee oe —  wbate Ore, old tail- Slags, Smelter - — | - ings, ate. | Copper pro; Percent ee A - | . — | treated & ort| duced (pounds)| of copper (p ounds) - 

ee Alaska......._..._._.___---.----- ee 531, 000 32, 651, 000 3.07| 32,651,000 eo Arizona |_______.---------------.--------------| 19, 704,658 | 563,041,967 | 1.43 | - 576,190,607 «= 
Hen California___..-.------.------- 22-2 ee 857,786 | . 27,007, 276 1. 57 | 27,285,272 : en - Golorado___.-.----------.-__----__..-.---...._- 63, 915 5, 953, 000 4.66 | 10, 514, 000 og fie Idaho..._.___-.----_--------.-----...-..--..... 194, 992 -Y, 871, 337 48) - 3 411,555 - a Michigan. .._....-......-----------------------| 6, 659, 036 169,.381, 413 1.27 |. 169, 381, 413 oo ae Missouri. .---_-..-----------------0-----oe noone | een [eee eee fee 176, 600 a be _ Montana !__._.........-...---.----------------| 2, 239, 327 183, 861, 956 4.11 196, 187, 523 4 a >. Nevada_....----.-----------.-----------------| 4,045; 597 109, 123, 489 1.35 109, 203, 512 a we ‘New Mexico..-..--...._-_---.-----.--.--------| 2,636,107]  61,048,300|. 116 65,150,000 
Bee North Carolina-.-------------------------------|  @ () @ | £@®_., oY Be - Oregon_._.-2_.-------- eee 1, 033 175,427 | = =8. 49 176,300 © 
oe Pennsylvania --..-.-----------------------+_---|--------------|-2------.-------|---- eee 2, 859, 675 _— ae Tennessee..-...---------------L----------------)  3915,358 | 335,372,356 | 21.93 | 3 35, 372, 356 4 ae | Texas.....------------------.-.-.-.-------- eee 784 | 44, 200 3.01 143, 100 So po Utah!___ 2 .-22-22-2-- 2-2 -2-----------------| 9, 749, 719 170, 591, 957 .87.| 180, 526, 423 ved 
ue Vermont_..--...-------------------------------} Qs (2) (?) . &.- ry Fo : Washington....-........-...------------...-._-| 28, 565 1, 204,218 | 211 ‘1, 206, 438 wo ee | | Wryoming....._....--__-.-------.------.--_._.. 112 11,600} 5.18} ‘11,600 oe 
ae Totaland average.............-.------.--| 47,627,939 | 1, 361,339,496 | 1.43 | 1,410,147,874 

eo _ ~. 1 Considerable copper was recovered from mine water precipitates and ores not classed as copper ores. Se 
moe 2 Figures included under Tennessee. ~ | Oa oe a | _ 43 Includes totals for North Carolina and Vermont. | | : 

oo Copper ores produced in the United. States, 1921-30, and average yield in copper, oo 
me CO -. gold, and silver : | ; 

. Smelting ores Concentrating ores | Total 3 

fo . ‘Year 7 Yield Yield Yield | vieiq | viela | Value a 
. var in cop-|] . in cop- in COP- | ne ton | per ton | Per ton O | | Short tons ee Short tons est Short tons ee Pr gold Bp silver| 2 gold 

per- per- per- an 
| cent) cent) cent) (ounce)) (ounce) silver ae 

| 1921..........-] 1,235,602] 4.77 | 11,022,544| 1.441 13,396,3821 1.70 | 0.0039 | 0.357 $0. 44 - 1922_.__.....--| 2,278,047 | 5.36 | 23,258,970] 1.43 | 26,893,247| 1.74| .0049| .386 49 ; 1923_...-------| 3,496,728 | 5.12] 40,209,754 | 1.29]! 45,519,3171 1.58! .oo60| _321 .39 : 1924____...-.--} 8,554,915 | 5.08 | 44,427,264.| 1.33] 49,178,315| 1.59] .0063| |325 35 2 1925_....-...--| 3,876,733 | 4.90 | 48,186,769 | 1.28] 53,103,014| 1.54] 10065 | |338 .37 1926_.._..-..-.] 3, 767,947 | 4.75 | 52,083,784} 1.24] 57,181,894] 1.46] ‘0064 | 293 31 1927____......-.} 3,407,610 | 4.67] 49,179,035 | 1.23] 56,725,460| 1.41] ‘0065 | | 255 28 : 1928__.........] 3,766,368 | 4.44] 54,214,485} 1.241 62,097,132/ 1.411 00671 236 28 | 1929..__..-..--| 4,235,192] 4.60 |1 59,727,536 | 1.221168 421,853 | 1.41 | 100671 | 262 23 | : 1930.......--..] 2,983,912 | 4.57 jah 327,237 | 1.23 |1 47,381,509] 1.43] .0070| | 287 . 26 
TT 

A 

! 

| 1 Includes old tailings, etc. : 

REVIEW BY STATES AND COMPANIES : 
The following details of company operations are derived from : 

annual reports of the various companies and from the public press. | 
Alaska.—The Kennecott Copper Corporation produced from the | 

Kennecott mine 31,154 tons of ore contaiming 9.82 percent copper and | 
1.73 ounces of silver per ton in 1932. The smelter production was 
2,659 tons of copper and 54,966 ounces of silver. Copper produced ! 
in 1931 was 6,785 tons. 

Mother Lode Coalition Mines Co., controlled by Kennecott, | 
: produced 25,710 tons containing 8.07 percent copper and 1.24 ounces | 

4 : |
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| of silver per ton. Smelter production was 1,716 tons of copper and og 
26,175 ounces of silver. Mine operations were suspended in October.  — | 

_ Arizona.—Phelps Dodge Corporation ceased operations of the ok 
New Cornelia branch at Ajo in April and of the Morenci branch in : “4 

| July 1932, but mining at Bisbee in the Junction and Campbell divi- | a 
| sions of the Copper Queen branch were continued throughout the 8 

year. The following production from the company’s mines was. og 
: reported: Copper 41,544 tons, silver 873,310 ounces, and gold 20,607 a 

_ Inspiration Consolidated Copper Co. ceased operations in May cos 
after mining 463,709 tons of ore containing 1.204 percent total copper =~ | 
which included 0.652 percent oxide copper. Copper production was © 

| 8,512 tons compared with 30,684 tonsin 1931. = | re a 
| Miami Copper Co. ceased operations in May after milling 1,417,810 SG 

tons containing 0.774 percent total copper, 0.595 percent sulphide. as 
Production of copper was approximately 7,907 tons compared with ud 

- 25,286. tons in 1931. ee - ne Joos 
Magma Copper Co. produced 149,462 tons of ore, and 3,301 tons - 9. 

| of other ore and concentrates were treated. The yield of copper was oy 
-. 10,853 tons compared with 14,420 tons in 1931. In addition, 486,086 © °%; 

ounces of silver and 5,152 ounces of gold were produced. = oak 
~ United Verde Extension Mining Co. mined 241,804 tons of ore ——, 
averaging 7.81 percent copper. Copper production was 17,876 tons eee 

- compared with 12,295 tons im 1931. — Be ae 
a - Tron Cap Copper Co. produced 107 tons from the Christmas mine. ee: 

United Verde Copper Co. did not operate its smelter during the og 
| year. | | | 7 oo oe 

— Californa—The Walker Mining Co. produced 35,866 tons of ore, ee 
| and its copper production was 535 tons compared with 6,425 tons in 

| Michigan.—The copper mines of the Lake Superior district in 1932 AS 
produced only 27,198 tons compared with 59,030 tonsin 1931. This -  « 

_ production was derived as follows: Calumet & Hecla Consolidated ee 
- Copper Co., 16,879 tons; Copper Range, 6,094 tons; and Mohawk | 4 

: Mining Co., 4,225 tons. © | | a 
| Montana.—The Anaconda Copper Mining Co. reports production ——— 

in-1932 of 48,787 tons of copper, 2,027,675 ounces of silver, and 18,551 ey 
. ounces of gold. In 1931 the production of copper was 85,622 tons. Ss 
During the latter part of the year operations were curtailed further. os 

Nevada.—The Nevada Consolidated Copper Co. combines in its 8 
. report the results of operations of its Nevada mines, the Ray mimes ~—_* 

in Arizona, and the Chino mines in New Mexico. In 1932 their . ‘i 
combined production was 2,830,755 tons of company ore of which oS 

, 9,957 tons were direct smelting ore. The average grade of company re 
material milled was 1.295 percent copper, and the average recovery a 
of concentrates was 85.71 percent of the tetal copper content. ‘The ons 
total copper production was 29,992 tons compared with 65,478 tons 3 
in 1931. Of the concentrating ore produced the Nevada mines con- — of 
tributed 1,073,330 tons, Chino 1,165,370 tons, and Ray 582,098 tons. A 
The net cost of the year’s production, exclusive of depreciation and | , 
depletion, was 9.14 cents a pound compared with 8.13 cents in 1931, | 
the increased cost being due partly to a reduction in quantity of ore | 
treated. | _
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~ +. The Consolidated Copper Mines Corporation produced 870 tons of _ 
we copper in 1932. | oe ns ee 
so _. New Mezico.—The output of Chino mines is included with that-of 4 
.. the Nevada Consolidated Copper Co. | ce OS 
Bo Tennessee.—The copper producers of the Ducktown district do not oo 
Bro publish details of their operations, but the Tennessee Copper Co. _ a a continued to operate on-a curtailed basis during 1932. The Duck- _— 

ae town Chemical & Irom Co. discontinued smelting operations in 1931. oF 
ae | Uiah.—The Utah Copper Co. mined 3,169,411 tons of ore averaging a 

ae 0.973 percent copper compared with 8,147,764 tons in 1931. The net _ 
;._- production of refined copper in 1932 was 30,006 tons compared with - 
» 71,847 tons in 1931. The Arthur plant was idle throughout the year. 
eo The cost of copper production, exclusive of Federal taxes, was 8.48 _ os 
Be a cents perpound. =. | fC os 
Bo So REFINERY PRODUCTION = = | 0 NS 
“The refinery output of copper in the United States in 1932 was 4 
—. made by.11 plants; 7 of these employed the electrolytic method,3 © 
ee employed the furnace process on Lake Superior copper, and 1 the __ os 
“~~. furnace process on Arizona ore. | a ana 
-. Five large electrolytic refineries are on the Atlantic seaboard, the 3 oY 

ae lake refineries are on the Great Lakes, and 4 refineries are west of the 
= Great Lakes—1 at Great Falls, Mont.; 1 at Tacoma, Wash.; l at ss 
» Ell Paso, Tex.; and 1 at Clifton, Ariz. The plant at El Paso was idle 8 

during the year. In addition to these the electrolytic plants at Ajo == 
. and Inspiration, Ariz., make electrolytically refined copper direct 
».° -- from the liquors obtained from leaching operations; this copper is =s_ 
< ___ shipped. as cathodes to eastern refineries, where it is melted and cast — 
BO . into merchant shapes, and is accounted for in the production reported 
oo from these eastern refineries. The Ajo plant was idle throughout 1932.  —~ By _ Numerous plants in different parts of the country also make a con- 4 
- siderable output from old copper and from brass and other alloys of | : 
per copper. _The output of the regular refining plants is in the form of 8 

casting, lake, and electrolytic copper. | oo 
ee Refinery production from ores of domestic and foreign origin is 3 

oe shown in the following table. The domestic figure compares with — ‘i 
| smelter production from domestic sources, the main difference being 

. the time factor. The figures for refinery production include copper . 
: that was mined some 3 months earlier than the beginning of the : 
So calendar year and smelted probably 1 or 2 months earlier. . | 

| Copper is marketed in various forms such as casting and pig cop- | 
per, lake copper, and electrolytic copper. The differences in these : 

| various grades were explained on page 739 of the 1930 copper chapter | 
of Mineral Resources. The following table also gives the production 
of each grade by regular refineries during the past 5 years from domes- 
tic, foreign, and secondary sources. The output of plants that treat | 
secondary materials only is not included in this table. For total pro- | 
duction of secondary copper see table on page 39. - :



| Primary and secondary copper produced by regular refining plants in the United - 4 
oe States and imported, 1928-32, in pounds - : oe 

- a 1928, 1929 1980 1931 =| 1982 | OS 

Primary: | os 4 
~  .. Domestic 1— rn 

Electrolytic.......-.-.-------| 1, 607, 120, 026] 1, 785, 754, 654| 1, 228, 416, 733, 947, 065, 977| 2 373, 492, 550 ws 
Lake_..._----.---------------| 179, 104,311] "185, 300,917| 142,985,522) 105, 222,177] ? 53, 815, 281 a : 
Casting..------------.-------| 5, 873,050| 11, 676,718] 19,821,950] — 22,317,887| 17,770, 043 ee 

, Fives . : 1, 791, 797, 387] 1, 982, 732, 289| 1, 391, 224, 205| 1,074, 606, 041| 445,077, 874 as 

"Wlectrolytic:..________....-] 698, 787, 086] 756, 555,087| 765, 189,037| 426, 307, 098| 235, 240, 651 en 
_. Casting and best select__.....] 2, 023, 356 825, 000 645, 936 529, 199 549,200 Coe 

_ Refinery production, new cop- | a ‘ F 
: .  per_._-.--.-.------------_--] 2, 487, 607, 779| 2, 740, 112, 376| 2, 157, 059, 178] 1, 501, 442, 333| _ 680, 867, 734 | os 

S Imports refined copper_....--| 84,730,630} 134, 014, 792 86, 210, 331 _ 174, 449, 893) 167, 793, 988 a 8 

| Total new refined copper 7 a | FS 

- . made available. _._._.-...-| 2, 572, 338, 409] 2, 874, 127, 168] 2, 243, 269, 509] 1, 675,892,226] 848, 661, 722 sg 

| Secondary: oe a cas 

, " Electrolytic. ...-...-..---.----| _ 191, 323, 029| 331, 858, 103] 279, 423,370] 156, 099, 339| 120, 397, 873 oe 
| Casting-..--.-----2-2-22-2.2--| 41,322,776} 2,300,000]. 1, 106, 114 “28, 914 56,654 8 

ae a 282, 645,805] 334,158,103] 280, 529, 484] 156,198, 253] 120,454,527 4 

| "Grand total..-..........-.-] 2, 804, 984, 214] 8, 208, 285, 271] 2, 523, 798, 993) 1, 832, 020, 479/ 969,116,249 “i 

1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as an oe 4 
accurate separation at this stage of manufacture is not possible. Oo, . oo 
_ 2 Some copper from Michigan was electrolytically refined at an eastern refinery and is included as electro- Wars 

= lytic copper. : . . . | ae 

Copper sulphate.—The production of hydrous copper sulphate or a! 
. bluestone by the copper refineries of the United States in 1932 was rn: 

. 24,908,525 pounds having a copper content of 6,345,000 pounds com- os 
pared with 35,265,409 pounds having a copper content of 8,983,000 = |. 
‘pounds in 1931. ee a 

es --—-s SECONDARY COPPER a 

Secondary copper includes material recovered from remelting old Be 
copper and copper scrap and from the treatment of copper alloys or | a 
alloys treated without the separation of the copper. A canvass of a 
plants producing secondary copper has been made by J. P. Dunlop, oe 
of the Bureau of Mines, and the following figures are taken from his ee 
chapter on Secondary Metals. _ oo | | aS 

Secondary copper recovered in the United States in 1982 and imports and exports of ae 
oe CO scrap brass and copper, in short tons a 

Copper as metal_______-_..------------------------------------- 140, 500 TE 
Copper in alloys other than brass-__-------------------------------- 4%, 200 i 

a | | , 187,700 | 

Copper from new scrap (not including brass)-.--------------------- 35, 000 | - 
Copper from old scrap (not including brass) - ----------------------- 152, 700 - 

| | 187, 700 

Brass scrap remelted: | | : 
New clean scrap- ---.--------------------------------------- 4%, 000 ' 

- Old serap-------------------------------------------------- 40, 400 

. oo. | 86, 400 |
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ce en Secondary copper. recovered in the United. States in 1982 and imports and exports of : 
Eo | | scrap brass and copper, in short tons—Continued os - 

“Copper content of brass scrap (averaging about 70 percent copper): C8 
cy | New clean scrap__------------2---------------------------_. 32,200 | 
phe Old serap_-.------------------------------------------+----- 28,280) 

-..—— Potal copper produced from secondary sources (including copper con- a, 
bee | tent of brass scrap): | : Oe | Ce S 
oe _ From new strap_._------------------1----------------------. 67,280) | 
eo | ‘From old scrap__------------------------------------------- 180, 900 

an OT a 248,180 

 Twports of serap brass...-_------.----------2---2--eeeeeeeeeeeeee 4 259 
Bis Moe Imports of scrap copper__.__----------------------------+-------- 1,211. ; 
a : | Exports of scrap brass___._.----------.--------------+--------£.- 15,0738 | ; 

» Exports of serap copper__-_-~------------------------------------ W,W9 

a a | ~ Refined copper from secondary sources produced in the United States, 1928-82, = 
Bo ee pounds | oy 
bo 1998. 2-2 -- 1,072,800,000 | 1931-...-------------- 694,000,000 
Ro 99g 7 4,253,100,000 | 1932_......----__--_-_ 496,400,000 © 
Ro 1930_....__----------- 934,400,000| | a 4 

eo | STOCKS ns 

Be The following table gives domestic stocks of copper.reported by -° « 
— -. gmeltersand refineries: © 

Pe : ee Stocks of copper in the United States, January 1, 1929-88, in pounds an . 

F Ss - a , Blister and || | ‘Blister and . 3 
om oO Year Refined copper es Of = Year _|Refined copper me ot - “A 
» . a 7 | - | refining || | | a __-Tefining s 

: 1929_................} 114,000, 000 | 428, 000, 000 1982. ee --nee 924,600,000 | 348, 000, 000 4 
1930___.-......---.-| 306,000,000 | 500, 000, 000 || 1933.___---.--_--_""} 1, 004,000,000 | 378,000,000. 

- 1931.._--....-..-.-.-| 615,000,000 | 450, 000, 000 ~ ep a : 

| IMPORTS AND EXPORTS | | 

United States imports and exports of copper constitute a well-bal- | 
anced trade through which the smelting, refining, and manufacturing | 
facilities of this country are utilized for treatment of foreign raw : 
materials and the return abroad of refined copper and manufactures | 
of copper. Fifty-seven percent, by weight, of the copper imported | 
in 1932 was contained in ore, concentrates, and unrefined furnace : 
products. Much of the remainder—probably most of it—though | 
already refined, was ingots to be remelted and recast in the United | 
States. On the contrary, nearly 80 percent of the exports consisted : 

| of refined copper and primary manufactures therefrom. | | 
Normally the exports of copper largely exceed the imports, but 

recently this has not been the case. Exports in 1932 were only 84 
percent of imports, although in addition an unrecorded quantity of | 
copper was exported in manufactures partly made of copper, such as | 
electrical machinery and other mechanisms.
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Considering refined copper only, imports averaged 12.3 percent of =: 
exports for 1925-29, which indicates strikingly the true character of _ ee 

| foreign trade in copper. a oe - 
_ The imports of unmanufactured copper into the United States in | aa 

1932 amounted to 391,991,342. pounds, a decrease of 193,900,756 Os 

| pounds (33 percent) from 1931 and a decrease of 60 percent from the 4 

record imports of 1929. The principal sources and the percentage of ey 
the total contributed by each in 1932 were as follows: Canada 30 per- eo 

cent, Chile 28 percent, Mexico 19 percent, Peru.12 percent, Africa 7 ON 

- percent, and Cuba 3 percent. Imports from all of these countries - 

_ decreased materially in 1932. Chile decreased its shipments of ore. a 

and blister copper but maintained its shipments of refined copper. os 

Canada shipped less concentrates, blister copper, and refined metal, oA 

- but sent more ore. A sharp decrease in imports of ore and concen- Oo 

trates from Africa was more than offset by an increase 1n blister-cop- oe 
per shipments. Blister copper is the principal copper import from me 

Peru and Mexico. Imports of all classifications of unmanufactured os 

copper except black copper declined in 1932. oy a Sg 

. - Copper (unmanufactured) imported into the United States, 1932, in pounds a oa 

oo | Oo | [General imports] _ Oo at 4 

a 
TEE . - oud 

: _ Old and | a 
| Regulus, Unrefined scrap cop- | q ompo- : a 

a ore ( Concen- coarse black blis- Refined in |. only at sition An 
re (copper rates copper, ingots, metal, ene 

Country content) | (copper | and ce- converter | plates, or | "aorare, | Copper re 
| | a } content) | ment cop- | COPPer 22 | ~ bars. oS euate | chief ne 

en) | per (oopner| LES OF fom and seal | Value 4 
- oo content) we. pings _ | og 

2] ]—_—_ |}+—__|—_ +} 4 
| Africa: 

, a 

British: 
ss 

Union of South._|..-.--------| 2,081, 861 .|...-.-------] 6, 265, 787 |.-----.-----|------------|--------- ooh 

Mozambique. ----- 3,640 | 8, 748, 555 |.-----------] 11, 499, 724 |_..---------|------------|--------- ay 

Australia__...-..---- 140 |_..________-]_---_--_--i--] 2,389, 860 |...-..------]|--------=---]--------- ee 

Canada..............| 5,075, 150 | 13, 333, 803 | 1, 028, 773 | 20, 507,301 | 76,009, 041 | 2, 113, 869 |.-.-..--- ae 
Chile. 222277] 7,093; 259 | 8).650, 155 | "200,139 | 2,956,041 | 90,540,479 | 20, 740 |_-_------ me 
Guba. 22277)” 312, 168 | 9,784, 000 |.......-----|------------|------------] 118, 669 |--------- 4 
Franco... ...|------------| 48,622] —*117,466 | ‘12, 254 3, 158 12,131 |..--.---- , a 
Germany..-.--------|------------|------------ 216, 969 5, 886 |...-.-.----- 73, 891 |_-.------ - “Sy 

Mexico.. 2.222222) 7~"901, 609 |" 130,350 | 20, 800 | 73, 117,249 | 1,240,060 | 20, 660 |.-.------ Sy 
Pond | 322808 | 1,269,216] 27, 418 | 44,815,498 | 
Spain... |---eeeee----| 10,502 |_-----------| | 68,392 |---| eno | -------- , a 
United Kingdom...-|..-....-...-|------------| 105,375 | 31, 440 1,250 | 74,910 |-------_- oe 
Venezuela---.-.-.----- 250, 000 141, 120 |..----------]------------|------------ 9, 879 |--.------ oad 

Other... 2222227] “55, 801 |------.----[ 13, 789 | «23,410 |---22---2--] 89,925 | 30, 894 | ae 

a 14, 014, 572 | 44,194,693 | 1, 730, 729 |161, 687, 792 |167, 793, 988 | 2,529,674] 39,894 : 
Total value..........| $717,468 | $2,567,410 | "$76, 204 | $9, 215,979 |$10,974,376 | $101,110 | 1 $1, 207 

1 Value from January to June 20. Not separately classified thereafter. sos : 

Copper (unmanufactured) imported into the United States, 1 928-32, in pounds “8 

[General imports] | 

1928______...__..----- 787, 073, 640 | 1931_...-.------------ 585, 892, 098 oo 

1929..__________.__._.. 974, 312, 201 | 1982_.__..--.---------- 391, 991, 342 

1930___--------------- 817, 154, 236 of 

Exports of copper of all classes in 1932 totaled 328,222,700 pounds, a 

| a decrease of 229,651,044 pounds (41 percent) from those in 1931 and 

a decrease of 71 percent from exports in 1928. | :
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poe ~ ‘In 1932 the United States exported more copper to France than to © ge any other country; the United Kingdom stood second in order of ge importance, Germany third, and Italy fourth. The exports (in mil-— “8 - lions of pounds) from the United States to the 6 leading importers — : ey _. of United States copper in 1932 were as follows: France 75, United ee Kingdom 73, Germany 50, Italy 49, Belgium 18, and Sweden 16. 78 Bo Corresponding exports to the 6 leading importers in 1931 were as — : Be follows: United Kingdom 124, France 120, Germany 97, Italy 44, : 
i Belgium 36, and Netherlands 32. OT Co Bs



| . | 7 Copper exported from the United States, 1932, in pounds - : Se aan PP Pp Pp . | Mon BY 

' Ore, concen-. Refined ! Let _ oo . ees 
| | trates, composi- oe . | : 

Countr | tion metal, ; "| Old and Pipes and | Plates and | Wire (except Insulated Other copper a 
y and unrefined scrap tubes sheets insulated bl manufactures © 

copper (copper Bars, ingots, or} Rods. - cable 
. sontent) _ other forms fp . . | oy 

| Belgium..........-.------------------------- 944,280| 12,487,880 |  3,920,253| 848,411 1,485 |....----------| 288 12, 988 oo er 
Canada..-...--.-...------.------------------ 32, 446 _ 186, 973 639,778 | 2,595 | 780, 914 147, 186 74, 213 256, 817 . OE 
China.........-----.------------ eee |e eee eee eee 740, 169 |...--.-----_-- _ 76, 230 1,522 | — 4,480] | 187, 967 48, 291 Ss 
Denmeark........-.-...---.----.-------------|-.-..----------- 1, 899, 153 1, 580, 597 |....-..-.-----|_.-.....-.-.-- 714 - 140, 894 | 8, 490 . ee 
France. .....----.--.------------------------ 5, 926, 225 62, 367,449 | 2,938,829] © 3,196,051 2, 445 79, 770 |. 7, 682 24, 923 es 
Germany.....--..-...------.---.---.---.---- 463, 104 30, 447, 338 359, 038 © 19, 120, 592 |_...-...--.---|.----.------.- -. 9 8, 727 — woes 
India (British) -__.............----..---.-.--|---.-------.---- 335, 761 | =: 1, 201, 206 | 89, 109 336 |-.....--------- 19, 030 ~ -§8, 293 ; Q 
Italy ...........------------------- 2 eee 25, 203, 315 23, 344, 238 |..-..------.-. 208, 983 |.......--.---- 336, 877 ~ 400 6, 545. | (1) PS 
Japan........---------------------- eee 94, 979 448, 041 78, 563 2, 715, 885 1, 539 530 j.------------.- 60, 772 Tee 
Netherlands............._.---.--..-.---.----|--------2 eee 8, 820, 779 2, 678, 652 1, 620, 512 2,396 |_-..-..-.-.... 4, 850 19, 378 . LS 
Norway.....-----------s22--s2--es--eeeeee|-neseeeeeceseee 246,864 | 2,089, 233 |._........--.-|.-..----------|-------- een 40, 067 20, 353 || | Pes 
Russia in Europe.---.-----..-----------------|----------------|------ eee ee fn ele eee] eee 255 Q 
Spain......-..2--- 2. ee nnn ne nnn wf ene en eee nee eee eee ene ene [ee eee eee eee 2, 198, 985 4,426 |_.....--------|-.--..-------- 39, 621 Oo . 
Sweden........-.........-.------------ eed ene 15, 590, 088 |_-....---22-- |. eee 6,078 kg oe 
United Kingdom. -......-.---_.--.-..-.-...-- 111,632 | = 9, 950, 481 . 8, 393, 615 4, 055, 697 421 . » 669, 144 763 228, 874 ao ae 
Other... ...---.---------2--2--n ee enen enone [eenenneneeennnee 5, 089,383 | 4, 365, 553 230, 440 400, 826 432,989 | 1,412,560} 5,387,196 |} ei hyad 

| 32,865,981 | 221,954,547 | 28,104,407 | 34,358,440 | 1,196,310  1,671,690| 1,888,720] 6,182,506 Q) ee: 2 
Total value........---.---------------------- $1, 472, 709 $13, 537, 632 $2, 294, 316 $2, 012, 729 |. $212, 899 $232, 596 | $197,377 $1, 038, 558 $237, 004 | ed 

1 Figures for quantity not recorded. _ | | e



i. . 44 - oe MINERALS YEARBOOK © 3 

re Copper | exported from the United States, 1928-82 | | o 

oo ‘Pounds | - Pounds ~ J . 
foo . Total = Total ~ 8 

ee Metallic? — Total qT Metallic? ; Total : 

- 1928. __| 1, 121, 186, 640 | 1, 125, 019, 417 | $168, 525, 383 || 1931__.| 557, 574,235 | 557,873, 744 | $54, 230, 92 - 
pe . 1929_.-; 992, 895, 119 998, 474, 549 | 181, 684,409 || 1932___| 295, 356, 719 328, 222,700} 20, 998, 816 ; 
Pa a 1960 753, 114, 927 753, 294,022 | 104, 316, 175 : 

pe 1 Exclusive of ‘Other copper manufactures,” value at $1,296,996 in 1928, $1,720,363 in 1929, $1,025,875 in ‘ 
Be 1930, $516,818 in 1931, and $237,004 in 1932; quantity not recorded. ra 
Mee 2 Exclusive of ore, concentrates, and composition metal. Exclusive also of unrefined copper, figures . oy 
fe | - for which are not separable from those for ore and concentrates. - . oe oY 

C So | Copper sulphate (blue vitriol) exported from the United States, 1 928-82 " 

e - oe a Year Pounds |. Value |} | Year - Pounds: Value : 

ee 9 8,666,809 | $455,023 |] 1931... | 7,190, 9191 $276, 575 “ 
an 1929__.__------2.----.-----| 6,419, 688 368, 481 || 1932_-.......-- 2. -.----| 4, 132, 529 114, 579. aa bey 1930_____..---------------| 5, 061, 554 252, 614 || —_ —_ | , . 

a , , Brass and bronze exported from the United States, 1931-32. - 8 
es, , . | 4 

ee : P1981 | : _1932 Lo 

. . | a . - Pounds ~ Value Pounds | Value eS 

ie " Ingots......--.------e-eseeeeeveeeeeeevev---------| 1,169,168-| $105,482 | 155,260 $11, 118 
Me Scrap and old..---.--------------.--------------| 23, 183, 812 1,519,386 | 30, 145, 251 1,255,490 : 
on Bars and rods_.......----------------------------| 2,079, 981 287, 073 1, 255, 493 154, 568 r 

Plates and sheets_.-.......--..-.--.- 2-22 - eee 646, 853 132, 615 432,605 | . 76, 486 : 
mes Pipes and tubes_..--..---....---.---. 2-22 oe 3, 189, 405. 557, 350 - 1, 545, 498 . 228, 135 “ 
met Pipe fittings and valves_.......-._--22---_-_2 ae 1, 858, 827 1, 014, 224 - $27, 112. 485, 709 
Me Plumber’s brass goods_....-__-....-...---._.--_2_. _ 706, 060 376, 309 250,870 182, 819 78 
bo Wire of brass or bronze__.....-...--_------ 2. 1, 235, 093° _, $14, 832 232, 563 50, £64 . : fo, Brass wood screws... _-_.--------+.----+--------- (1) 65, 703 ~ (2) 21, 273 Os 
a Hinges and butts of brass or bronze._.......-.-..| @) - . 37, 797 (1) 29, 180 a 
So . Other hardware of brass or bronze..-_--.--.---.-- GQ) | 336, 596 GQ) - 167, 762 
wo Other brass and bronze manufactures_-___._._..__ m0) 1, 545, 875 (1) 902, 074 . 

| ceneceeeeeee--| 6,298, 242 |_--222-----] 8, 565, 173 | 
: | TT I I 

1 Weight not recorded. . 

| Unmanufactured brass exported from the United States, 1928-32 © 

; | [Ingots,! bars, rods, plates, and sheets] . 
ee 

Year Pounds Value Year Pounds Value 

| 1928 1...____..........-...} 4,403,726} $905, 430 || 1931...______.........] 3,806,002 | $525, 170 | 
1929___.__-___-_------.-.__| 7, 627, 717 1, 597, 758 |) 19382_..._.........-.-...--_| 1,848, 358 242, 167 
1930__..--------------.-..] 6, 575, 452 1, 230, 558 

1 Exclusive of ingots in 1928, figures for which are not separable from those for “‘scrap and old.” 

CONSUMPTION AND USES . 

As calculated by the method shown in the following table, the quan- | 
tity of new copper consumed in a year is actually the quantity with- | 
drawn from available supply on domestic account. This method of | 
computation is not accurate, as figures on consumers’ stocks are not : 
available and cannot be taken into account. In addition, much |
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copper withdrawn on domestic account is exported later in manu- we 
factured forms. The domestic withdrawals in 1932 totaled 519,202,- a8 

768 pounds, a decrease of 382,862,425 pounds (42 percent) from 1931 ey 

and a decrease of 71 percent from the record year, 1929.. a es 

New refined copper withdrawn from total year’s supply on domestic. account, os 

ye, a | — 1929-82, in pounds _ . oy ae ss: 
. : . my 

J a 

1929 1930 1931 19820 00°~—~CO™” le 

7 Total supply of new copper._-.----.--------] 2, 874, 127, 168 | 2, 243, 269, 509 | 1, 675, 892, 226 848, 661, 722 a 

Stock at beginning of year. ------------------| 114, 000, 000 | — 306, 000, 000 615, 000,000 | 924, 600, 000 ee 

| Total available supply.-----.---------| 2,988, 127, 168 | 2, 549, 269, 509 | 2 290, 892, 226 1,773, 261,722 4 

| Copper exported !.....---------------2------| 908, 541, 758 | 669,252, 807 | 464, 227,033 | 250,058, 954 ene 
Stock at end of year._....------------------- 306, 000, 000 615, 000, 000 924, 600, 000 1, 004, 000, 000 = oo 

- a 1, 209, 541, 753 | 1, 284, 252, 807 | 1,388, 827, 033 | 1, 254,058,954 oe 

Withdrawn on domestic account..-.....----| 1,778, 585, 415 |'1, 265,016, 702 | 902,065,193 | 519,202,768 ae 

_ tIneludes refined copper in ingots, bars, rods, or other forms. - | — | | | i 

Adding the 496,400,000 pounds of secondary copper and copper in — 

alloys produced during the year to the 519,202,768 pounds of new og 

refined copper withdrawn on domestic account gives a total of about ME 

1,015,600,000 pounds of new and old copper available for domestic | oe 

- consumption in 1932. The secondary copper, however, includes os 

remelted new scrap as well as old scrap. The new scrap represents a, | og 

revolving supply required in manufacturing, so that a more significant use 

figure of supply available for domestic consumption is obtained by a 

| adding to the new refined. copper only the secondary copper derived - 

from old scrap which was 361,800,000 pounds. The total available ae 

for consumption by this calculation would be 881,000,000 pounds. — re: 

Estimates made by others indicate distribution of consumption by oe 

uses about as follows: | Oe a ae ¢ 
Oe, - Percent | Percent a 

Electrical uses in manufacturesand — | Ammunition.__-.--.----------= 1 ane 

electric transmission lines...____ 50 | Miscellaneous -..------------- 12 oo cE 

Wire......__.__......__------- 9 | Manufactures for export_...----- 8 | af 

Automobiles.._.--------------- 10} | —-. 4 

Buildings..._.----------------- 7|  Total------------------- 100 we 
Home equipment_.------------- 3 - - SO | es 

--'The following table shows the copper cast in different forms in 1931 : 

and 1932. It will be noted that the totals are not the same as the aS 

production of refined copper. Considerable metal is remelted and & 

recast to meet changing market requirements. | O 

Copper cast in different forms in the United States in 1931-32 | | , : 

nn 
1931 1932 oe 

Form 
rn 

Pounds {Percent} Pounds  |Percent oS 

Wire DATS. ceccecceeccccecececceceeceseneee--------| 1,094, 000, 000 | 66.06 | 418,000,000 | 52. 18 | 
Cathodes nn ETT] ” 162, 000,000 | 9.78 | 119,000,000 | 14. 86 4 
Cakes TTIETIEIITT] 189,000,000 | 11.41 | 98,000,000 | 12. 23 - 
Ingots. 2ST] 119, 000,000 | 7.19 | 90,000,000} 11.24 7 
Other forms.) 92,000,000} 5.56 | 76,000,000 | 9.49 

1, 656, 000, 000 | 100.00 | 801, 000,000 | 100. 00 
ee 

|
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Bo WORLD 
bs So PRODUCTION = os 
oe In 1932 world mine production was approximately 964,183 short = 
ben tons compared with 1,545,439 tons in 1931, a decline of 37.6 percent. — ; 
he The total for 1931 is based. upon official reports of the various coun- a 
ee tries of the world but for 1932 is compiled chiefly from published: ! 

Bon. company records and other reports. It is accurate enough, however, , 
7 _ toindicate trends. _ ee _ Oo oe 

Be _ The Western Hemisphere contributed 553,382 tons (57.3 percent ‘ 
feo of the total) in 1932 compared with an average of 1,410,789 tons pers 
fe _ year for-1925-29. Production in the Western Hemisphere declined a 
. - to 88.8 percent of the 5-year average in 1930, 74 percent in'1931,and = 
Bee 39.3 percent in 1932. The distribution of this tonnage in'1932 com- 
- . -. pared with that in 1931 follows: — a | : 

Ee Copper production of Western Hemisphere by countries, 1981-82 oR 
fe ant - | - ; , . [Mine production] a — | a 7 - : 

we | Be a 1931 1982 BG 
be Lo = . . - Country — a OP a ; Be a Short tons | short tons | Perepet of) Change, 
So nited States... 528,875 | 239, 992 | A] BB woe lone Canada. ..---2- 2-2-2 eee 146, 150 123,839; 128. Ws veo Mexico....-.. 2-29-22 | so ea} agis| go] 88 Be Cuba__ 2.922222) sg} *6) 533 ‘7{ ° —86 : eee ’ Newfoundland ___.-___-.-.-..----.-2------2--2-2--------- . 1, 607 2, 373 | - 2 8 
ie : ‘Total North America__._.........------.....-.-.--| 751,278 | 411,552 «42.6 450 
ao Ob ce eee eceeereseef 26198) ~aaye | Le | oa oe geo Peru.....--..------- seen eee «48,853 | 25, 282) . —48 3 Bolivia..-2220022 00D] “gt asg 2, 223 “af =a : ee, ar Venezuela._..__.-...-- 22 © $22 |: 200 |-2-2---- e. —-76 | 7 

a | Total South America........................-..-.--|  298,062| 141,830! 14.7 —52 
: | | Total Western Hemisphere.....__.........-........| 1,049,340 | 553,382|  57.3|  —47 

: - _ Data needed to account precisely for the sources of this production 
| are still lacking, but approximately 95 percent is accounted for | 
— specifically in the following table: | : 

.
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: | Sources of production by mines, Western Hemisphere, in 1982 : | ay 

7 Per- , Per- oo 
Short | cent of || Short | cent of a 

oo tons | world tons | world 
7 , _ total total oe 

United States............_...-..._.]239,992 | 24.9 |! Canada—Continued 7 
. —S _ ——_——— Faleonbridge---....-....-------- 1, 197 ------- od 

Anaconda group..._........--_--| 57, 834 6.0 Granby---_--------2--2---22.---]| 19, 324 |_------ : 
. , ——<—<$<—_$$——| Hudson Bay_--_.-----------....-] 21, 079 |------- | 

- Montana--__-..__...-.---------| 48, 787 |------- Noranda- -_---------------------| 30, 294 |------- erat 
_. Walker_---..--.-.-------------] _ 585 |------- Sherritt Gordon--_--..---.------| 4,965 |------- aE 

~ Inspiration-.-..............---| 8,512 |------- Undistributed, including Inter- os 
ae — national Nickel.............---| 45,490 j----.-- ee 
Kennecott group-.__.--.--------| 64, 373 6.7 J ee ee a 

oe —___—__|————_ || Newfoundland (includes Buchans) | 2,373 0,2 og 
Kennecott__.___.......-.-.-.--| 2,659 |._.._._. || Cuba (Matahambre)..........--.-| 6,583 | . .7 OS 

, Mother Lode Coalition...-..--| 1,716 |------- || Mexico-_-_-.----------------------| 38, 815 4.0 ane: 
_ . Nevada Consolidated__.__....-| 29, 992. |..._._- : ——_—_—_—_|——- | Cs 

. - Utah Copper_-..-..--.._------] 30,006 |_._.-_- Boleo.-_...---.------------------| 1, 486 |------- | oS 
a —=—=== | = Cananea (Anaconda) -._...---..--| 18, 410 |------. ok 
_ Phelps Dodge group__.__-.:.----| 41,544 | 43 Undistributed__-.----.--...-..._| 8,919 |------- Oe 
' Miscellaneous Arizona---_--------) 36,743 3.8 . a me 
0 So ——__—_—_|—___—__ Total North America......._{411, 552 | 42.6 ae 

| . United Verde Extension.------| 17,876 |--.-.-- 4 ——= Sut: 
| Miami-___-.-.-....------------| 7,907 |------- || Chile--.----2----------------------|4,175 | 1.9 a 

. - Magma.-....------------------| 10, 853 |_------ . [| Oe 
~ Jron Cap_-.-.----.___.--------|. 107 |..----- || Amdes (Anaconda)---------:-----} 11, 619 |------. — cr 

a a —— === Braden (Kennecott) __._.-.....--| 49, 871 |------- : tae 
Lake Superior..-.....--.--------| 27, 198 2.8 Chile Copper (Anaconda) .--..-.| 40, 685 |------- . ny 

: —_——|_——- ||_ Naltalgua.__......-__.-.-.-..---]| 6,000 |--_-.-- ae 
.. Calumet and Hecla-_.----_..-.-| 16,879 |_------ Undistributed..-....--.---------| 6,000 |------- (ng 

' Copper Range-_-..-.-----------| 6,094 |-..---- SO . nd A 
- “Mohawk__.2.2-222-__----2----| 4,225 |---|] Pern_..-.--.-...-.---.------------_| 25,22] 2.6 OES 

. Sundry production--...---------| 12,300 | . 1.3 Cerro de Pasco_.-..-.........--.| 22,910 |------. : L er 
7 me e|/-—— Undistributed_...-...--...-....-] 2,322 |......- a 

Consolidated Coppermines - - -- 870 |--_---- ——=——— Ng 
- Utah Delaware_-_-._...--.-.--- 314 |_._.-_. || Bolivia__-...-.--------------------| 2, 223 | .2 OS a 

oS Colorado..-...----------------| 3,616 |_-_--.- || Venezuela___----.-----.----------- 200 |.------ aS 
Idaho.._..-...-.----.---------] © 548 |___-_-- ————_|__——— So a 

- Utah (miscellaneous) -----.----] 2, 683 |_---.-. Total South America___.._..|141, 830 | 14.7 oan 
' Undistributed------.---------- 4,319 |_._._.- . ———S———————~St - ae 

oo =< Total Western Hemisphere. -|553, 382 57.3 oe 
Canada......-..----.-------------|123, 889 | 12.8 of | a ee 

' Britannia_......-.....-----------] 1,108 |------- |] —— oe 
a Consolidated Mining & Smelt- a We) 

Img... e+e 387 |..--.-- es 

The Eastern Hemisphere contributed 411,811 tons (42.7 percent of ook 
world production). The corresponding production in the Eastern a 

- Hemisphere for 1925-29 averaged 375,161 tons per year. The present a: 
production represents an increase of about 10 percent above the 5-year es 
average. The distribution of this tonnage in 1932 compared ‘with 7 
that in 1931 follows. re:
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Bot | | Copper production of Eastern Hemisphere, 1931-82 — | i : 
oe ae . : [Mine production] Be re a 

Be ce a 1) a 1932 ee | 

i ee _ - Country | - me ~ Percent | oe — 
Boe 7 7 — fara _ Change, of : SS | | Short tons Short tons of world |-percent 

Bo | Spain-Portugal_..-.--.-----------eeeeeeceeeeee-------| 62,832 32, 638 | 3.4| 48.1 4 
f es Union of Soviet Socialist Republics_......._._.-_______ 34, 282 35, 300 | “3.71. _+3.0 os 
poo _ Germany.....--..----.--------_-- ee -----e 32, 879 30, 864 3.24. °° —6.1 ; 
wo Yugoslavia.....2..-----2---- eee 23, 259 33, 244 3.4] .. -+442.9 . 
CF” _ Norway....----------------------------- 22-2] 9, 599 13, 702 14[ +42.7 4 
Bee  Sweden._-.-.--- 22 9, 416 | 3,632 | 4 —61. 4 se 
ae Finland.2- 222222272 7,050|  . 7,100 | TP. 0 RD 
Ree os Other Europe... ------------.-_------1---2------------ 4, 625 1,500;  ..2|  —67.6 Og 

, 0 otal Europe... eee) 188,082 | 57,980 ea] ed 
ho Belgian Congo_-------.-0---)oeeeeeeesveveteeveeee-----| 182,277| 89,525| ~~ 6.2| 55.0 “a 
me. “Northern Rhodesia__-.._.-2-2- 22222 22--- eo oe -e eee 25,353 | = 76,084} = 7.91 199.9 nd 
Be YY _ » Southwest Africa__..-.2.--. 2222. 2222--22-----------| 20, 275 |e----_- | Sas 
be Union of South Africa_.__..001 20222 “11, 250. 10, 364.]. LO] - —7.9 ea 
Be Southern Rhodesia... --.--.---.-0.--2----------------- 593 | 7 [eee teense a 

French Congo. ..----.---.--...-.-----.----------------| «7: ez -e-e---e_-|o |e = 
Pe ort Algeria..__..----.---------- 2-2-2 2-22 no-no w----------- 7 |en--n-nn-nnnefenenecneenee 4 

Bo ba Africa ieee] 100,910] 145,987 [ 1] 
Pi (Japan ieee eee] 84,208], 874, COOH 
nL _ ‘British India_-__._-_-22222 2222 eee ee 12, 787 9, 500 10/7 —2.6 es 
He Other Asia____._...------------------------------- +--+ 8, 377: 4, 000 AL 523 

an Total Asia........2..-.--------------------------| 105,389 | 91,374 951 13.38 oe) 
mo Australia. .....-----------------+--2------------------}/ 15, 156 16,510}. LZ} +100 4 

~ Potal Eastern Hemisphere..___.__...----------- 495,406 | 411,801] = 42.710 16.9 

bo _ Only a general indication of the important sources of production in 7 
bo the Eastern Hemisphere can be given. Ss a _ 
Po _ Kurope.—The production of Spain and Portugal is de-ived from the 8 
ye _ great low-grade pyritic belt from whieh Rio Tinto is the chief producer. - 
po _ That of Russia was probably made up about as follows: Kras- . 
co nuralsk, the large new Ural smelter, 4,600 tons; Kalatinsky, 8,000; . 
a Bashkombinat, 2,400; Kosakpaisky, 4,400; Zakmekombinat, 4,500; , 
po and Korobash and Kasakstan, 11,000. Mansfeld produced 27,300 : 
wo tons of Germany’s mine output, the balance being from several small : 
7 | sources. Bor provided the whole 33,244 tons of Yugoslavia’s output. : 

- -Sulitelma and Roros contributed 4,409 tons of Norway’s total. All 
production of Finland was derived from pyritic ore exported from . 

: Outokumpu. Probably all new copper produced in Sweden came 
from Boliden mine. These sources account for about 147,000 tons | 
(93 percent of Europe’s production). 
Africa.—In Africa the entire production of Belgian Congo was made | 

by Union Miniére du Haut Katanga. In Northern Rhodesia 33,529 | 
| tons were produced by Roan Antelope and 31,977 tons by Rhokana. | 

Otavi, formerly an important source of production in Southwest | 
Africa, ceased operations in November 1931. Messina produced | 
9,158 tons in the Union of South Africa. These sources account for 
about 134,000 tons, or 92: percent, of Africa’s production. ' 

Asia.—For Japan 20,035 tons are attributed to Furukawa and 
14,005 to Sumitomo. A balance of 43,834 may be chiefly from | 
Nippon Sagyo, Mitsubishi, and Fujita. Of the production from | 
India about 4,355 tons were derived from Bawdwin and 4,976 tons - 
from Indian Copper. Taiwan and Chosen probably contributed a | 

| few thousand tons. |
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Australia—Mt. Lyell contributed 12,418 tons of Australian pro- _ 
duction... — o | | | sr 

_ Considering world production as a whole, it is notable thatin 1932 os 
only a fourth of it was derived from the United States, although the , 
domestic production from 1925 to 1929 averaged 49 percent of the 4 

_ world total. In 1930 domestic production declined to 40.7 percent : 
| of the total and in 1931 to 34.3 percent. American enterprise has | od 

_ been responsible, however, for a large proportion of foreign production a 
aa as well. In 1932 nearly 15 percent of world production, or nearly __ . 

20 percent of foreign production, was made abroad by American com- A 
panies. For the period 1925-29 American-owned foreign production oe 

7 was about 20 percent of world production and averaged 38.4 percent = ~ 
of the total foreign production. . , 7 _ oe 
_. American commercial control in 1932 embraced about 40 percent of os 
world production compared with 68.6 percent from 1925 to 1929, but oe 

_ In 1930 embraced only 58 percent and in 1931, 54 percent. — ad 
- American control of foreign production is attributable to fourlarge i ss 

- companies or groups of related companies—Anaconda, Kennecott, oot 
Phelps Dodge, and Cerro de Pasco. All of them haveimportant od 
foreign mines. The first three are the chief domestic producers. as ae 
well. | 4 

| _ The Anaconda group includes the Anaconda properties at Butte, ©. 
-. Mont., Inspiration, Ariz., and Walker, Calif. It also includes os 

Greene-Cananes in Mexico and the Andes and Chile Copper mines in Le 

The Kennecott group includes the Kennecott and Mother Lode 3 
mines in Alaska, Utah Copper and Nevada Consolidated, which 4 

~ owns Chino and Ray. In Chile this group owns Braden. — | Fe 
| _ The Phelps Dodge group includes the Copper Queen, Morenci, ee, 

| and the Calumet and Arizona. In Mexico it owns the Moctezuma. 4 
| Cerro de Pasco owns the mine ‘of the same name in Peru. nes: 
. . For the period 1925-29 the combined average annual production 8 

of these four groups was 947,052 tons, (52.4 percent of world pro- =~ 3 
. duction). It included 593,245 tons of domestic copper, (67 percent “s 

of domestic production) and 353,807 tons of foreign copper (nearly 8 
40 percent of foreign production). . og 

In 1932 the combined production of these four groups was 307,237 _ a 
tons (32 percent of the world total). Their combined domestic pro- 8 
duction was 163,751 tons (68 percent of the total domestic production). ae. 
Their combined foreign production was 143,486 tons (19.8 percent of 4 
foreign production). a 7 ~ ng 

Further details as to the proportions in recent years of domestic 38 
and foreign production, of American and foreign commercial control, oo 
and of production by the four chief American groups compared with 4 
that of all others, both domestic and foreign, are presented in the “4 
following table. 4 

It should be borne: in mind that American interests, in addition : 
to actually controlling foreign production indicated, also are repre- fe 
sented to an important extent in the ownership of Canadian and 

) African copper companies.
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ee Copper production—domestic and foreign origin and control, 1925-82 f 
ok. . . [Short tons; percent refers to world total] | i 

ae Oo | | |} 1925-29 fy, . a | } averaze | 1930 1931 | 1932 oo 

eo (0 World... ------2--eeeeeepeeeeeeeeeeeeeeeeeeeeeee-------| 1,806, 686 | 1,733,706 | 1,544,919 | . 964,183. > 

Be ‘United States__._......._..--.-------------------------] 885,826] 705,074} 528,875 | 239, 992 - o 
ae Percent..-..--..-------------+------------+--=-- 49. 0 40.7 | — 34.3 24.9 : 

Bs Chief American groups___.-.---.---------------------|. 598, 245 415, 013 360, 462 163, 751 — 3 
we 7 - Percent _._.....-.__-----------2--------2------- 32.8 23.9 23.4 17.0 a 
an Anaconda group... ..-.----------2----------------- 178, 786 139, 308 121, 727 57, 834 . i 
fe Kennecott group..--..-..--------------------------| . 273,069 167, 878. 148, 168 64, 373 4 
a _ Phelps Dodge-..---.----_----------2--------------- 141, 390 107,827 | . 90, 567 41, 544 ; 
oe | Others-.--.-------------2----------------------------| 292,581 | . 290,061 | . 168,413 | _ 76, 241 Os 
ae — - ~  Perecent_____---_--_-.--------------------------- 16.2 16.8 10.9 7.9 4 
Pe Foreign. ..-..--.-----------------------------------+--- 920,860 | 1,028,632 | 1, 016, 044 724, 191 ny 

Ree Percent. 2 ene eee] B10 59.3 | 65.7| 71 3 
Be, Chief American groups....--_.---------------.-------| . 353, 807 296, 176 307, 872. 143,486. Lo 
a oo Percent....__-.--.-----2------------------------ 19.6 | 17.1 19.9° 49  , 

3 Anaconda group... -.__.----------------------------] 194, 541 157, 831 148, 605 70,705 : 
Bee oe Kennecott group. --..-.---..------------------------| . 93,269 | 80, 993 103,770 | = 49, 871. OY 
pe '  .. Phelps Dodge...-_.-__._.-.._---------.--2------_-- 20, 068 14,352 | ~ 13,497 |_-..-_---- ce os 
Be Cerro de Pasco.__----------------------------------| 45,929 43, 000 |. 42, 000° 22, 910 vd 

ae . Others—foreign.._......-.-----------------__--____-e 567,053 |. 732, 456. 708, 172 580, 705 ee 
Be Percent -.--------------------------------------| 31.4 42.2 45.8 60.20 ° 93 

fe _ Commercial control: a . CO ls 
Be a United States.......-----------------------------------| 1, 239, 683 | 1,001, 250 836, 747 383, 478 i" 

ye | 2 Percent. .-..--------------eeeeeeeeeeeeeeeeee---] 68.6 87.8| 54.2 39.8 2 
Hoo ‘Domestic production.-_-.---------------------------- 885,826 | . 705,074 | 528,875 239,992 
ae Percent. ..-.-.---.-----+--+-------------------- 49.0 40.7} 843]. 249 - © 
ae Foreign production.-_.....--..-..---.-------.--------- 353, 807 296, 176 307, 872 143, 486 id 

ee ; Percent......-.-------------------------.-_-_--- 19.6 17.11. 19.9 14,9. Ss 
Cee Foreign... eee eeee eee eee e------| 567, 053 732,456 | — 708,172| 580,705. * 

poe Percent ..--....---------------t--eeennee eee 31.4 42.2) 45.8 60.2 0° - 
be Four chief American groups.......---.-----------------| _ 947,052 | 711,189 | 668,334} 307, 237 a 
Be | Percent.._.......------------------------------ 52.4 41.0 43.3] — 81.9 ; 
Eo Domestic sources......-.-_--------------------------- 598, 245 415, 013. 360, 462 163, 751: ‘ 
Tee | . - Percent.......--------------------------------- 32.8} _ 23.9 23.4 WO 2 
te . Foreign sources... --.--.--.-.-----------+------------- 353, 807 296, 176 307, 872 148, 486 oo 
Boe Percent -._....--------------------------------- 19. 6 - WA 19.9 14.9 er: 
a Others....._....--.------------------------ =e ee 859, 634 | 1, 022, 517 876, 585 656, 946 pa 

ce _ Percent..-.------ 2-2 -e eee eee eee] AT. 59.0 56.7 68.1 : 
oe Domestic sources.....__------------------------------]' 292,581 | — 290,061 168, 413 76, 241 cS 
—— _ Percent__.-...--------------------------------- 16.2 16.8 10.9 | - 7.9 ms 

| Foreign sources___-.---------------------------------| 567, 053 732, 456 708, 172 580, 705 
Percent.__........----------------------------- 31. 4 42.2 _ 45.8 60. 2 , 

ae World mine production of copper, 1928-32, in metric tons | 

Country ! 1928 1929 1930 1931 1932 

North America: 
Canada_....._----.---------------_----- 91, 941 112, 545 137, 655 132, 586 112, 344 . 
Cuba__-.---..-.---_---.------------------ 16, 546 14, 982 15, 693 13, 507 5, 927 
Mexico-__-_.----------------------------- 67, 328 86, 534 73, 412 54, 212 35, 213 : 

. Newfoundland. .._----.-------_--------- 147 936 956 1, 459 2, 153 
United States__..._---_----.------------- 820, 906 904, 962 639, 629 479, 785 217,716 

996, 868 | 1,119,979 867, 345 681, 549 373, 353 

South America: | 
Bolivia 3._..__...----------------------- 8, 486 7, 188 3, 987 2, 049 2, 017 : 
Chile.._.....---.----.-_-.-_------------- 286, 800 320, 630 220, 323 223, 284 (3) 
Pertu__._-.------------_-------_-.-------- 4 56, 457 4 56,115 5 48, 276 5 44,319 22, 890 : 
Venezuela_____--..----.------.----------|------------]----------.- 96 746 (3) . 

. 351,743 | 383, 933 | 272,682 | 270,398 | (3) | 

1 In addition to the countries listed, copper is produced in Asiatic Turkey, but data of output are not 
available. 

2 Copper content of exports. 
3 Data not available. 
4 Figures represent output of the more important districts only; that is, those reporting production of 

not less than 100 tons of fine copper. 
§ Content of sales and shipments.
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World mine production of copper, 1928-32, in metric tons—Continued ; * 

Country 1928 1929 1930 1931 1932 as 

Europe: , ne 

Austria_...-.--.-----.------------------- 3, 035 2, 081 2, 216 1,313 (3) | 
Bulgaria 6. _...----.-.------------------- 1, 000 2, 000 2, 000 | 1, 000 (3) | 3 

| Czechoslovakia... ...-...----------------- 1, 627 1, 359 1,790 1, 252 (3) : a 
.  ‘Winland..-..--22--.-2222----------------] 3, 410 4, 565 4,986 «6,396 | (3) : ” 

France-.-.------------------------------ _ 265 596 422 200 (3) ne 
Germany-.------------------------------- 26,213 | . 28,983 26, 972 29, 827 (3) a 
Great Britain.-.-.....-------..---------- 69 69 49 67 Q) - . oy 

Greece. -.------------------------------- 1 ) eeneeenene--|------------|  Q@) ys 
Italy...--------------------------------- 822 883 983 364 (3) Salt 

, - Norway..------------.-.---------------- 15, 779 18, 890 17, 317 8, 708 (3). oy 
Portugal 6.__--------------_------------- 2, 000 _ 4,000 4, 000 3, 000 (3) os 
Rumania 8__._-.-.----------------------- 104 143 169 (*) wennnecene ‘ 

Russia.....-----------------------------| 910 20,200 | 9 19 26,000 | 19 34,100 | +19. 31, 100 ( ee 
Spain_..-.---------------------- +--+ 54, 200 63, 700 58, 400 54, 000 8) oe 

| | Sweden.._-----------------=------------- 619 1,128] 5,523 8,542] (3) a8 
Yugoslavia... --------------.------------- 15, 100 15, 200 22, 700 21, 100 (3) _ oe 

10 144,444 | 10169,507 | 1° 181,627 | 1°166,869 | — (3) . a 

China !___2-- 2 eee 4,395 3, 469 1, 203 157 (3) oe 
| Cyprus 3____._----.--------------------- 4, 900 5, 900 5, 200 -8, 900 _ (3) oe 

India, British_......--------------------- 5, 500 7, 200 11, 800 11; 600 | (3) a 
apan.: ; . 7 ts 

Japan proper °__..---.---.----------- 68, 233 75, 469 79, 033 - 76, 408 70, 646 he 
" - Chosen 8._.....---------------------- 607 547 589 8 600 (3) ant! 

: _ Tatwan.....------------------------- 1, 300 6, 100 3, 060 63,100) (3) 4 
Russia...-----------------+--------------- (10) (10) (10) (10) (8) oe 

ce 10 84, 935 10 98, 685 | 10.100, 885 10 95, 800 () : foo 

Africa: . aoe 

Algeria..-.-....------------------------- 230 25 | 1 fu. eee 6 oh, 

Belgian Congo 8_.....--------------------] 12.112, 456 | 12 136,992 | 12 138,949 | 18 120, 000 | 13 54,000 os 

» French Congo. _------------------------- 380 | - 186 300 155 (3) “ed 

Morocco, French- -.---------------------|------------ 75 |_....-------|------------|  @ wt 

Northern. ...-----------------------. 86,026} 85,553 . § 6,370 23,000; ©) od 
Southern §__....-----.-------------- 110 362 1,334 538 6 rr 

South-West Africa 14.....--.-----.------- 1f, 300 12, 600 15, 100 19, 300 _() lt 

Union of South Africa. -_...-..---------- 8 8, 849 8 9, 309 8, 627 10, 206 9, 402 ops 

Volta, Upper...-....--------------------|------------|------------] () (15) (3) 7 

° ; 139, 351 165, 102 170, 681 173, 199 (3) 7 

Oceania: __ “ 

Australia. ....-..-..--------------~------- . 9,618 13, 018 13, 192 18, 749. (3) ee 

New Caledonia___..-...--------.-.------|------------|------------ 50 () (®) ne 

Papua '6____....-...--.------------------ 1 j------------|  @ ------------|  @) ue 
ee) cn aan) oh 

. 9, 619 13, 018 13, 242 13, 749 ©) . 4 

. 1,727,000 | 1,950,000 | 1,606,000 | 1, 402, 000 Q) as 

3 Data not available. oF 
6 Approximate production. ° Ss 
7 Less than half a ton. — . a 
8 Smelter product. 4 
* Year ended Sept.30. _ vf 
10 Small output from Russia in Asia included under Russia in Europe. i 

11 Exports of ingots and slabs. . ; | 
13 Includes copper smelted in Belgium from mattes and alloys produced in the Belgian Congo as fol- | 

lows: 1928, 946 tons;.1929, 1,453 tons; 1930, 2,545 tons. . oo 

13 Fine copper content of smelter output. . a 

14 Year ended Mar. 31 of year following that stated. oy 

15 production of copper ore reported as follows: 1930, 600 tons; 1931, 900 tons. No data on copper content a 

available. : 
16 Copper content of exports for year ended June 30 of year stated, ; 

182217—33——5 
i
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oe | , World smelter production of copper, 1928-82, in metric tons : 

oe | Country ! 1928 1929 1930 |. 1931 | 1932 a 

®. | | North America: - | . 
Canada 2._....-2.25 0-222 1eeeeeee ee 56, 619 72, 661 101, 554 110, 588 95, 691 oe 

: Mexico...--.---.-.--.2--- ee 46, 865 58, 997 54, 025 3 43, 000 3 32, 000 
- . . United States ¢....--.-.----------------- 911, 444 998, 789 729, 611 537, 175 278, 997 7 

a : | | 1,014,928 | 1, 130, 447 885, 190 690, 763 | 406, 688 ! 

- South America: | } | | | 
a Chile___--------- ee 274, 900 303,188 | 208, 011 215, 696 =) . 4 
- Peru_....--...-..------------------------ 2 §2, 292 2 53, 962 2 47, 287 44, 395 22, 531 : 

eo! | . 327,192 | 357,150 | 255,298} — 260,091 |) oo 

Co _ Austria_........------------- eee 3, 424 3, 895 |. 4, 076 3, 235 (5) : 
Be Belgium 6_..__._-..__-.-.............. 9, 720 | 8, 940 14, 640 31,400/ (6) 
a Czechoslovakia........-.-.-._-.---.----. 1, 010 1, 694 1, 521 1,215; ( 
feo . _ Finland..-.---------22 e+e 375 235 |.-.---------|------------|---------- 
Be France. _..-.------.-----.--------------- 1,142 1, 010 1, 207 3 1,000 3 1, 000 ; 
jo Germany 7. __....--------------------.-.- 48, 500 53,.600 59, 200 55, 500 50, 600 A 
ce Great Britain °_____...---.2_--.-.-----.-_- 21, 400 22, 000 18, 000 16, 000 (5) mod 
Be Italy____.--------- eee 900 539 262. 721 427 

oe Norway --.-------------+---------------.- 788 2, 400 5, 149 4, 352 (®) | 
oo Rumania 9___-_----2.-----------------ee 104 143 169 (10) wan-een-- Dg 
Boo Russia.....-...------------------.-.-.-.-| 1! 18, 996 3 25, 000 3 26, 000 3 27, 000 (5) | 
mos Spain.___..--22--2- eee 27, 758 28, 455 22, 996 25, 734 (6) 
ve Sweden 2_.2 200.22 3, 396 4, 748 - #5, 623 2,854 1 (8) : 
be Yugoslavia..----.-..-.----------- ee 15, 086 20, 675 24, 463. 24, 351 (3) ot 

r Do | | 152, 599 173, 334 183, 206 193,362 | (5) " 

ae Asia: | | — 
Meo . China 38__ 222.2 nee 4, 395 3, 469 1, 203 157 (5) | 
wes . Chosen-..------------------------------e} 607 | . 547 589 = 600 (5) 4 
oe . ~ India, British........--- 222 2222 |ee ee. 1, 661 3, 022 4,134 (5) 
s mo Japan... 22 Lee 68, 233 75, 469 79, 033 76, 408 70, 646 - | 

wo 73,235| 81,146 | 83,847 81,209 | 6) : 
ie : Africa: | | : 
bo _ Belgian Congo_-...---..-.-----------.---|_ 4111,510 | 14135, 589 | 44 136, 404 2 120, 000 2 54, 000 ai 
a Rhodesia: . _ 
po Northern_.__.-.------.--------2-_---| 6, 026 5, 553 6, 370 9, 070 68, 977 oh 
re Southern---_---.--..------------- oe. ~ 110 362 1, 334 538 6 ‘ 
mee Union of South Africa__...._.._-_..____- 8, 849 9, 309 7, 488 ~ 10, 225 9, 837 : 

. 126, 495 150, 763 151, 596 139, 883 | 132,820 : 

on Oceania: Australia_......-.-.---.------------| 12, 048 11, 049 15, 139 13,144| 6) 
1, 706,000 | 1,904,000 | 1,574,000] 1,378,000 | 3910,000 | 

o , _ 

. in Addition to the countries listed, copper is smelted in Asiatic Turkey, but data of output are not 
avahabdile. , 

2 Copper content of blister produced. i 
. 3 Approximate production. : 

‘Smelter output from domestic and foreign ores, exclusive of scrap. The production from domestic 
ores only, exclusive of scrap, was as follows: 1928, 828,210 tons; 1929, 908,479 tons; 1930, 632,481 tons; 1931, 
4(2,963 tons; 1932, 246,757 tons. , 1 

5 Data not available. | 
6 Figures represent blister copper only. In addition to blister copper, Belgium reports a large output 

of refined copper which is not included above as it is believed produced principally from crude copper 
from the Belgian Congo and would, therefore, duplicate output reported under the latter country. 

7 Exclusive of material from scrap. (Metallgesellschaft, Stat. Zusammenstell.) : 
§ Approximate production. (Imp. Inst., London.) 
§ Smelter output from domestic ores. i 
10 Less than 1 ton. 7 
11 Year ended Sept. 30. 
12 Exclusive of material from scrap. 7 
13 Exports of ingots and slabs. : 
14 In addition to the crude copper smelted in the Belgian Congo, the following quantities were smelted i 

in Belgium from matte and alloys produced in the Belgian Congo: 1928, 946 tons; 1929, 1,453 tons; 1930, : 
2,545 tons. a



LEAD o 

: | By C. W. Wricut anp H. M. Meyer | os 

- Domestic production of lead in 1932 was 288,361 short tons,a ? 
decrease of 154,403 tons (35 percent) from the 1931 output. As with | oy 
most metals, the lack of demand or consumption due to business ae 
conditions was the principal cause of this decline. The production oO 
of secondary pig lead—amounting to 128,000 tons, derived almost ns 

. entirely from old storage batteries—did not decrease and was in part a 
responsible for the lack of demand for primary lead. The total ) 

| amount of second: 7 | _, nt 
ary lead recovered in 900 : Jott 

1932 was 78 percent 800} eroducting |__| = pt 8 ee ofthereeoveryaron giclee TN | | 
mary domestic lead. © Consumer TR NX 3 Oo 

| The decline in con- fe 600 | 6 3 Ns 

sumption has been so 8.) pf | | SA] 5% oe 
rapid that the pro- 9 | a OS BP Mrshave beentun, Bsoop——} | | | x [in : 
able to adjust them- B 5009 | | | | iNxi8 pe 
selves to it, and this, & oe! with the reduction in €20op——}_| | |__| __N, . 

_ the market price for ‘,9 Pf CY 

lead, has been dises-'o[seae [——f— 4+] [|]! 4 
trous financially to ig 9271928 ~«21929°~=«*N93D.”~«9SI~«932 ee 
even the strongest mroume 2 ‘Trends in oroaietio hon stocks amd orioce ot ae 
companies and has icv §—Trends in production, consumption, soaks, and pres o a 
caused complete sus- | - 8 
pension of numerous important lead-producing mines. Neither the a4 
curtailment in output nor the reduction in price prevented stocks of 4 
lead from increasing to a total of 176,000 tons at the end of the year. 
Equilibrium of the market requires further curtailment of production a 
for a year or more, as well as improvement in general business. Itis ee 
noteworthy, however, that while domestic producers reduced their a 

| output 35 percent below that of 1931, foreign production was curtailed ny 
only 12 percent in 1932. mo . 

' Figure 3 shows trends in production, consumption, stocks, and " 
prices of primary lead in the United States for the past 7 years. 4 

The following summary table includes the salient statistics of the : 
- lead industry in the United States for 1931 and 1932. | | 
8 It is evident that consumption must increase or production decline : 

further to reduce stocks on hand. | . 
As for the advance in mining and metallurgical practice and in | 

research on uses of lead by producing companies and their organiza- - 
tions, the record of the past year offers virtually nothing of importance. : 

53 |
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we | Salient statistics of the lead industry in the United States, 1931-82 = 

ae | : . oe 1931 1932 

: : . Production of refined primary lead: | | 4 
a From’ domestic ores__.....--.--------------i--2---.._.._----.-----Short tons_- 390, 260 255, 337 
Re ' From foreign ores and base bullion._--....--...-..._...--..------------d0-_-.. 52, 504 33,024 

Boe Oo ‘|: 442,764 | 288, 361 
‘ . Recovery of secondary lead: | : 
a As pig lead_.__.__.--------.------------ =e eee 02 128,800 | 128,000. 4 
ae In alloys. ._.--..------..---------------- eee - 02 105, 900 70, 300 | 

- | _ . 234,700 | 198, 300 

a : Total production of pig lead (primary and secondary) vee ccceeeeecceeeceee--G0....| 571,564] 416, 361 we 
be Imports (general): . ; ns 
aoe . Lead in base bullion.._.:...--.----..-------.---.-----------------------d0_-. 32, 320 13, 462 
Bee - Lead in ore__...-.----------------------2----- eee - 0 20,888; 21,001 . 
i . Exports of refined pig lead_-.---------.-------------------------------------d0..--| © 21, 665 23,516 ; 
Geli . Refined primary lead available for consumption --....-..-.-.---------------do_-..] 410,606 | 257, 669 Os 
ey Estimated consumption of primary and secondary lead .....------.---------do_..- 567,700 | 400,000 — oe 
re Prices per pound of refined lead at New York: . oa 
Be Highest monthly average... -..-----------------------------------------cents__} 4.80 3.75 ; 
os Lowest monthly average__.._.-..-.-..--..-----------------+------------do----| «3.79 - 2.73 ; 
Re, Average for year_._.-__-..-.--..-..--.----- 2 -- - 0 4, 24 3.18 © 4 
a Quotation at end of year__----.-.---------------------------------------d0_... 3. 75 3. 00 
ie Mine production of recoverable lead - . -.--..--------------------------short tons. . 404,622 | 1 290,911 ae 
a Southeastern Missouri district .....-......-.-----------------percent of total. 39 40 : 
Oe ° Utah... _.22--------------- ee nn enn eee en eee eee - 0. 20 21. 
eo . * Tdaho.__....2--. +e ee ee en ee eee ee dL 25 24 : 
a Joplin (tri-State) region.........._.......-.---.---------------.---------d0___. 5. 6 a 
Bee ~All other____.--._------- 2-2 = - 0 11 rr 
Woe World smelter production of lead ._....-...---.---.-------.----------metric tons._| 1, 401,000 | 1, 157,000 od 
io United States___.....---.-------------.------------+--------percent of total_. 27 22 i 
on - - Mexico. ..--.--.----------- eee eee - 0 16]. 12 i 
Boo Australia. _____.-------------------------------------------------------d0-.- AL 15 oo 
Pree Canada__.__._---_----.-- eee --- 02 a) 10 ue 
me Spain. ._...--.-_-_--..-------------------- +--+ + - - - -d0-- Y 8 9 : 
ue | _ Allother-._.-_-...--...------------------------------------------------d0-- =| 29] 32 

ee 1 Subject to revision. | oe 

- Capital has not been available for technical improvements in either 2 
ee mining or metallurgical practice due to forced economies and to the 
ee fact that most plants have a larger capacity than is needed. os 
- The lead production of the United States, compared with world 

production and with that of copper and zinc, is shown in figure 1 on 

page 1. e ° _« e - e 

: The similarity of the graphs in trend and tonnage is noteworthy. | 
A study of these and of the production tables shows a relatively : 

| greater decrease in the lead production of the United States compared 
with world output than in that of copper and zinc. Curtailment in | 
lead output in foreign countries in 1932 was only 12 percentcompared sy 
with a 33 percent decrease in the output of the United States exclu- 
sive of refined lead from foreign base bullion. The reason is that 
foreign consumption declined only 10 percent as against a decrease of 
31 percent in the United States. Except the United States, Mexico ! 

| shows the greatest reduction in output—84,000 metric tons—followed 
by Poland with a 20,000-ton decrease, while the lead production in | 
Australia was increased 25,000 tons due to addition of the Mount | 
Isa output. In Italy the 1932 production increased 6,800 tons. _ 

Prices.—The average New York market price for lead in 1932 was 
| 3.18 cents per pound compared with 4.24 mn 1931 and 6.83 in 1929. : 

There was a period of extremely low prices in July, when the quota- | 
tion reached an all-time low of 2.65. Although prices rose to 3.60 | 
in August, at the end of the year they were again down to 3 cents. 
St. Louis monthly prices were 0.10 to 0.21 cents below the New York , 
quotations.



The differential between London and New York ranged from 1.12 ed 
cents in April to 1.48 cents in August, showing that a 2%-cent duty os 
has never enabled the United States producers to charge this full a 

| differential. Internal competition is now keeping domestic prices | os 
‘much below the possible London parity. — : | a 

Average monthly and yearly quoted prices of lead at St. Louis, New York, and London, 7 o 
pC . 1980-32, in cents per pound } | Ss 

1980 | 1931 1 1982 | oe 

Month st. | New St. new |, | st. | N | x . ew . ew . ew 
| Louis | York |402400) rouis | York London] pouis | York |London oe 

-January....---.-..--..-..-..| 610] 625] 468| 460] 4.80] 3.01] 3.55/ 3.75{ 231 es 
February..-.----------------| 6.09 | 6,24 4. 60 4. 33 4. 54 2.92) 3.51 3. 72 2. 25 oer 
March.-_.._------------------| 5.56 5. 67 4. 08 4,28 | 4.53 2, 85 2. 99 3. 15 2. 01 ose 
April__...-------------------] 5.43 5. 53 4. 09 4.17 4.39 2.69 | 2.90 3. 00 1.88 — : oe 
May...-..-------------------| 5.4 5. 51 3. 86 3.65 | 3.82 2. 50 2.90 | 3.00 1.75 Ee 
June._...-------------------.] 5.31 5. 39 3. 89 3. 76. 3. 92 2, 52 2.89 |. 2.99 1. 56 et 
July_...---------------------| 5.15] 5.23| 3.94] 4.22] 4.40] 276] 2:59]| 273] 1.56 ey 
August_...------------------] 5.33 5.49 | 3.98 4, 22 4. 40 2. 59 3. 09 3. 24 1.76 Oe 
September..-.--------.------]| 5.35 5. 49 3. 89 4, 22 4, 33 2. 41 3. 32 3. 46 2. 03 a 
October_...------------------| 5.00 5.15 3. 42 3. 78 3. 96 2. 30 2. 94 3. 06 1.81 Oo a 
November_...---------------| 4.95 5. 10 3. 45 3. 76 3. 94 2, 42 2. 93 3. 05 1.77 ot 

. December ---..----------+--- . 4.95 5.10 3.31 3. 59 3. 79 2.29 | 2.88 3. 00 | 1. 63 . 4 

| Average......-.-------| 5.38] 5.52| 23.92] 4.05] 4.24] 2264] 3.04] 3.18] 21.83 8 

5 .1§t. Louis: Metal Statistics, 1933, p. 333. Average daily quotations of soft Missouri lead, f.o.b. St. Louis . : 
7 (open market), as reported daily in the American Metal Market. | . oe 

New York: American Metal Market, daily issues. Pig lead, New York (outside market), prompt ship- . - oF 
ment from. West.. . no 
London: Metal Statistics, 1933, p.'337. Average price of foreign lead. Price per long ton, as published oS 

in Metal Statistics, converted to cents per pound at average exchange rate reported by the Federal Reserve . ere 
, oard. : | 7 

. ; 2 London quotations in pounds sterling per long ton, as follows: 1930, £18.075; 1931, £13.029; 1932, £11.913. 

| Consumption by uses.—The quantity of lead in all forms consumed oe 
by domestic industry is estimated by the American Bureau of Metal — ao 
Statistics to be as shown in the following table: a 

Lead consumed in the United States,! 1928-82, in short tons , 3 

| , Purpose | 1928 1929 1930 1931 1932 4 

White lead ?...._.........-...........----.| 123,000] 119,700] —83,900| —-77, 500 54, 500 of 
Red lead and litharge 3__-......-------..-. 31, 000 30, 000 32, 000 18, 000 15, 800 Cg 
Storage batteries 4_._......_..........-----] 220,000 | 210, 000 163, 000 157, 000 138, 000 : “i 
Cable covering 4...-._....--------.-------- 180, 000 220, 000 208, 000 117, 000 55, 000 es 
Building Weg Bonner . 96, 000 96, 000 67, 000 40, 000 22, 000 a 
Automobiles §____._-..-------------------- 17, 000 18, 000 11, 000 6, 000 3, 500 o 
Railway equipment 5__.__.......-.-------- 2, 500 5, 700 5, 200 1, 000 300 vs 
Shipbuilding 5_.._-.------,----.--.-.------ 100 300 500 _ 400 200 “ 

_ Ammunition 4......-....------------------ 39, 600 41, 100 33, 300 29, 700 23, 300 Se 
Terneplate t__...-....----+----------------| . 4, 400 4, 200 2, 700 2, 200 1, 400 “ 
Foil 4._....-..-.--------------------------- 35, 000 39, 800 26, 000 20, 000 14, 000 : ‘ 
Bearing metal 6__..--..-..----------------- 32, 000 33, 000 20, 000 12, 000 10, 000 a é 
Solder 7.........-.-.-..-------------------- 37, 000 37, 000 27, 000 20, 500 14, 000 ° : 
Type metal ?.......----------------------- 17, 000 18, 000 16, 000 14, 400 10, 800 vy 
Calking ?._......-.-...---.---------------- 32, 000 31, 500 . 21, 000 15,000} = =—-: 10, 000 ; 
Castings 7...._......-------.--------------- 18, 000 18, 000 |. 12, 000 | 7, 000 5, 000 a 
Other uses §...._.._.---------.------------ 46, 000 50, 000 40,000 | — 30, 000 22, 200 “ 

otal... -----------------------] 930,600] 972,300 | 768,600 | 567,700 | 400, 000 : 

_ 1 Source: American Bureau of Metal Statistics. These estimates are for the total consumption of lead 
- irres pec tive of whether its origin be primary or secondary. Antimonial lead is included. : 

? From data of sales reported by U.S. Bureau of Mines for 1928. Later figures have been determined by 
an improved method. . . mo 

3 Exclusive of oxides for storage batteries. ; . 
4 Based on reports from al arge proportion of manufacturers in each industry. 
§ Based on estimates of manufacture and the quantity of lead used per unit of manufacture. Under the « - 

head of building is included the lead used in chemical construction. \ 7 
6 Based on the estimated consumption of lead for this purpose by the railways. 
7 Estimates of persons engaged in the trades. 
8 Conjectural. wo
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mo Lead consumed in the United States in 1932 was only approximately _—_- 
oe | 400,000 tons, a decrease of 30 percent from 1931 and 59 percent from | 

1929, the year of record consumption. The storage-battery indus- ; 
Reee tries ranked first as consumers of lead, followed by its use as cable 
Boos covering and as white lead in paints. The consumption in storage 
co _ batteries is estimated at 138,000 tons in 1932, a reduction of 12 percent : 
woe from 1931. Much of the lead used in storage batteries is of secondary —_ 
Be origin. : - | , | | 
Bee Consumption in the cable industry dropped 53 percent compared =—T 
ye with that of 1931 and 75 percent compared with 1929, reflecting the : 
=. economies necessary in the communication business and lack of capital — 
Be for new undertakings. | a ) | | 
he The above table shows that slightly less lead was consumed as - 
, | white lead than for cable covering. An amount of lead oxide nearly ; 
ue equal to that indicated as white lead was consumed in storage batteries. __ 

There was a 45 percent reduction in consumption for building pur- | 
: - - poses and a 22 percent reduction in the use of lead for ammunition —_ 
a compared with 1931. | | | ) - 2 

oe | _. PRIMARY LEAD — 

Be Refinery production.—The following table traces the production of 
boo refined primary lead in the United States from 1928 to 1932. oS 

ae a | Refined primary lead produced in the United States, 1928-82 aa 

: - : . Production (short tons) Sources (short tons) |’ Value 

eo Year river. | Dealt. ! | From. From - 
E el verized |Soft lead 2| Total Dro ores ‘and foreign foreign ere ° Total so 
hee | lead 12 |soft lead : base bul-) ores | pinion | Pound | — | . 
Bo lion ; SG 

Re 1928___......---| 506,603 | 49,465 | 225,003 | 781,071 | 626, 202 | 26,682 | 128, 237 | $0. 058 {$90, 604, 000 so 
os 1929__.-.-...-..| 483,622 | 55,666 | 235,345 | 774,633 |. 672,498 | 29, 675 72, 460.; .063 | 97, 604, 000 4 : 1930___.._--_---| 396,094 | 45,578 | 201,361 | 643,033 | 573,740 | 34,348 | 34,945 | | 050 | 64” 303,000 | 
Co 1981_....-...---] 263,919 | 40,456 | 138,389 | 442,764 | 390,260 | 22, 254 30, 250 . 037 | 32, 765, 000 \ 
a 19382___..-..--.-| 189, 707 | 35, 524 63,180 | 288,361 | 255,337 | 21, 747 11, 277 - 030 | 17, 302, 000 

| 1 The lead content of antimonial lead is excluded (see p. 57). ; 
: 2 Desilverized soft lead is excluded. 

The 1932 production of refined primary lead from domestic ores in 
| the United States was 35 percent less than in 1931 and 55 percent ; 

less than in 1930. Lead derived from smelting foreign ores declined 
but little, while that from foreign base bullion decreased 63 percent. 

Source of ore—The following table shows the source of foreign ores 
smelted and refined in the United States in 1932. The total lead 
production from domestic ores is added, the approximate details of its 
source being given in a table on mine production on page 58. 

The figures for total lead produced from domestic ore include both 
base bullion and refined lead and thus contain a large part of the | 
antimonial lead produced from domestic ores. : 

The sharp decline in production of refined lead from Mexican base : 
bullion in recent years is ascribed to the completion of additional | 
refining capacity in Mexico and to more favorable freight rates from : 
smelters to points of export in Mexico. 

|



Primary lead smelted or refined in the United States, 1928-32, by sources, in short tons EE 

Souree =i - 1928 | 1929 1930 1931, 1932 = 

Domestic 0r0---------------------------------------| 642,697 | 685,902 | 580,013} 303,599) 257,04 - 
Foreign ore: —- . a . 

Australia__..-----...--.-..----------------------]- 2 5 3 |-----2_-_- 30 oo 
Canada__-..--.--..--2.-..2sssesseeseesesses--} 10,123] 9,499] 14,869] 3,816 | 3, 797 . 

| Burope.....-.-----.----------------------- == 67 28 41 43 4, 491 . 
Mexico------.---_-.--------- 2 --------------| 14, 839 16, 807 14, 949 6, 420 - 834 : 

“ South America.___..-_......-------------------- 1, 568 3, 285 3, 476 . 2, 299 2, 631 
Other foreign...._.---------- 88 “sl | 1,510 | 9,676 | —-10, 464 , a 

Foreign base bullion: oo | a 

| Mexico....-.---.--------------------------------| 117,193 | 51,205 | 18,502 | 30,072] 11, 164 we 
South America_....---.-..----.-.---------------| 11,044] 21,165'] 16,358 173} = 118 , ae 

| oo 154,869 | 102,135 | 69,293 | 52,504 | 33, 024 8 

| . Grand total__.......------------------------| 797, 566 | 788,127 | 649,306 | 446,103 | 290, 065 TRS 

Soft lead.—Soft lead is produced principally from the nonargentilf- oy 
erous ores of the Central States and in 1932 constituted 39 percent y 
of the total domestic production. Most of these ores are smelted into | 4 
pig lead, but a substantial quantity is used in the manufacture of lead al 
pigments. Undesilverized soft lead often has a relatively high copper ay 
content and is resistant to corrosion by acids. It is known to the a 

_ trade-as chemical lead and is used chiefly in the manufacture of cable, a 
_ pipe, and sheets. | . 

Soft. lead produced in the United Siates from domestic ores, 1928-32, in short tons oo — 

| | ‘Soft piglead : fp . 
a _____| Soft lead |} rota | sence 

. ear ~ | ~" [| recovered Total got domestic lage of do- co 

Undesil- | Desil- | _ | in pls | tea “Jead:! | mestic : ov 
| | | verized | verized | Total | ments lead 4 

1928___.___..___.--.-----------} 225,003 | 49,465 | 274,468 | 10,465 | 284,933 | 652, 492 4400 8 
1929__.....- 2-1. --------| 235,345 | 55, 666 |. 291, 011 9,429 | 300,440 | 696,678 43 ee 
1930_~---.22------.-.-----------| 201,361 45,578 | 246, 939 6,686 | 253,625 | 588, 042 43 . ok 
1931. ..-..-..-.-.--..-.-------.-] 188, 389 40,456 | 178, 845 5, 722 | 184,567 | 399,610 - 46 ety 
1932___..--.--_--.---.----------]| 63, 180 35, 524 98, 654 4,932 | 103,586 | 263, 846 39 oo “4 

1 Includes domestic refined lead, domestic lead in antimonial lead, and domestic lead in pigments. Do- a | # 
mestic lead in antimonial lead computed on different basis beginning with 1931. (See table below). ; oe 

_Antimonial lead.—The principal uses of antimonial or hard lead are oS 
in the manufacture of storage batteries, bearing metals, corrosion- - 
resistant alloys, and type metal. A large percentage of the metal so — 
used returns as scrap, and the smelting of such scrap provides the | - 
major part of the antimonial lead used, the remainder being supplied ae 
by the refining of base bullion and by mixing metallic antimony with . 
refined soft lead. _ | : 

Antimonial lead produced ai primary lead refineries, 1928-32 . 

Production (short tons) Antimony Lead content ys). erence (short , 

Year OP fg 

From | From From From . : From Short | Percent- . : From 
domestic | foreign Total domestic| foreign Total 

ore ore | Sap tons age ore ore scrap 

1928.........| 17,930 | 15, 128 | 12, 418 | 45,476 | 4, 787 10.5] () (1) (1) | 40,689 
1929..-.-----| 17,062 | 8,607 | 17,575 | 43,244] 4,935| 114] (i) (1) (i) | 38,309 
1930_--.-----| 8,918 | 4,793 | 11,086 | 24,797 | 2, 967 120] () a) -| @) | 21,830 
dans] Q | @ | 2hee| 2438 11.2] 3,628] 1,603 | 14,173 | 19,404 
1982.-------7) | () | 21,024] 2495] 119] 3,577| 1,466 | 13,486 | 18, 529 | 

1 Segregation discontinued. 2 Not recorded. : |
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ee - Pigments.—Refined pig lead is used in the manufacture of white = 
ae lead, litharge, red lead, sublimed lead, and orange mineral. Syblimed . 

ee lead and leaded zinc oxide are the principal pigments derived directly : 
Be from lead-zine ores. 7 | oo : 2 

~ Lead in pigments, 1 1928-82, by sources, in short tons | 

; Lead in pigments from— | | Lead in pigments from— __. , 

Bo Year |. tod | Year fd qo Oo 
eo | Domestic “Metal | Scrap | Total Domestic! Metal | Scrap | Total = 

re 1928.........| 10,465 | 242,914| 654 | 254,033 |] 1931_.._....| 5,722} 166,398} 710 | 172,760 
Bo 1929..-.-...-| 9,429 | 248,657 | 2,427 | 260,513 || 1932... | 4,932 | 127,318 | 262 | 132,512 ‘ 
O 1930...-.---| 6,686 | 190,182 | ©’ 689 | 197, 557 : ay 8 

e SO ~ 1 Ineludes also lead recovered in zinc oxide and leaded zinc oxide. . | . 7 
fe | 2'No pigments from foreign ore. — | — oS : 

7 The pigment industries ranked first in 1932 as consumers of primary =| 
oe | lead. ‘The 132,000 tons of primary lead used in the manufacture of 
pee - pigments were about 50 percent of the primary lead production. __. 

on / The principal uses of pigments are in the manufacture of paints and 
ss storage batteries. Further details are given in the chapter on Lead | 

a . and Zinc Pigments and Salts. | ee _ : 
eo Mane production.—Detailed information on mining activities in the a 
fn various districts of the United States can be found in the chapters 
es | dealing with the mine production of gold, silver, copper, lead, and’) | 
Bee zinc in the various States. — | | | | 
he - The following tables show the mine production of recoverable lead 8 
bo by States and by districts from 1928 to 1932: | 4 

eo Mine production of recoverable lead, 1928-32, by States, in short tons oo 

- State | 1928 1929 1930 1981 19321 

a Alaska__.----------------e-eeenne eee eeeee- 1,019 1,315 1, 365 1, 661 1, 280 
| Arizona__..-----------------------,------- 7, 190 8; 027 4, 246 982 1, 000 | 

Arkansas-__..---------------+-------------- 38 51 53 78 4 
California_-.--..-------------------------- 946 715 1, 780 1, 879 1, 100 

| Colorado..__.--.------------.--.--2---.---| 26, 751 24, 445 22) 130 6, 884 2; 060 
| Idaho.....----.-----.-.-----------.-.-----| 145,323 | 148,695 | 134, 058 99, 365 71, 000 

Tilinois___.-------------------------------- 385 443 © 248 205 31 
, Kansas_..-_--------------------.----------] 25, 276 26, 596 12, 910 7, 082 6, 490 

Kentucky __.------.---_-------_-_-_-.-_--- 39 287 Ol |__| 4 
Missouri.....-----------------------.-.---} 195,393 | 198,469 | 199,632 |" 160, 121 117, 159 ; 
Montana.._.--------------_---_-_-_-_----- 16, 880 19, 607. 10, 653 4, 430 1, 190 
Nevada...------------------------------- 7, 874 9, 846 11, 529 7, 930 630 
New Merxico.--.-.---_..---.---.-.-_------- 7, 805 11, 130 10, 378 11, 269 10, 780 ; 

. New York___.-----.----------- eee (2) 7 Q (2) : 
Oklahoma.--.---..-_-_-.-------.---_---.--- 43, 687 46, 513 23, 052 13, 210 10, 634 
Oregon _....-----:---------------_-----_--- 7 10 5 2 3 . 
South Dakota- -_-__-_-------------_-_-_----- 37 |.-----------|]_-----------|------------|--.--------- | 
Tennessee... _------------------.-_-_-_---_-|_-----------}.---------ee (2) (2) (2) i 
TexaS.....----_---.---_---_---_-_---_-_--- 348 425 198 |_----- |e 
Utah. .....-------------------------------- 145, 915 149, 377 115, 495 79, 212 61, 240 
Virginia____....-_-----_-._-------_-_-_-_--- (3) (3) (2) (?) (2) 
Washington -___.-_---_---.-.---_----------- 542 508 576 1, 386 940 : 
Wisconsin __._.--_--------.----_-_-_------- 1, 698 1, 536 1, 537 952 910 : 
Undistributed_--_.._-..--.--------_-------|------------|------------ 8, 367 7, 974 4, 460 

4 627,153 | 4647,905 | 558,313 | 404, 622 290, 911 

! Subject to revision. : 
? Included under “ Undistributed.’’ Bureau of Mines not at liberty to publish figures. 
3 Bureau of Mines not at liberty to publish figures. 
4 Exclusive of the output from Virginia, figures for which the Bureau of Minesis not at liberty to publish. 

j
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Of the total 1932 mine output, Missouri produced 40 percent, Idaho | “ 

_ .24 percent, Utah 21 percent, and New Mexico and Oklahoma 4 per- | — 
gent each. The total mine production was 38 percent less than that e 
for 1931. : a 7 

| | - SECONDARY LEAD | os 

| The leading consumer of lead and the source of a large and rapid as 
. return of secondary metal is the storage-battery industry. In 1932 | : 

198,300 tons of secondary lead were recovered; of this amount, over | on 

| half was from storage batteries. The balance of the secondary metal es 
was from cable piping, bearing, and type metal and other lead alloys. | ne 

- This recovery of secondary lead, which in 1932 was equivalent to os 
78 percent of the production of primary domestic lead, is becominga =. ; 

| gerious handicap to the lead-mining industry. Further details on a 
- gecondary lead are given in the chapter on Secondary Metals. : 

| Secondary lead recovered in the United States, 1928-32 _ @ 

| - 7 Total recovered lead : } 3 

7 oo | Pigiead | Vead in . | as : oe 
oe a Year (short alloys oe Ratio to od 

| | | tons) (in) | Short tons| Value [refined pri Oe 
mary lead a 

. - oe — | (percent) OS 

(1928 eee eeeeeeeeeeeeeee-----} 188,000] 170, 600 | 308, 600 [$35, 797, 600 49 im 
1929_____......---------------------------- 138, 500 | 172, 500 311, 000 | 39, 186, 000 46 . ar 

| 1930. _--.---..-sesceee-n-neuen-------------| 129,000 | 126,800 | 255, 800 | 25, 580, 000 45 Ay 
4931.11 ee -eee-----| 128, 800 105, 900 234. 700 | 17, 367, 800 60 a 
1982___.----------------nenne--e-eea-------| 128, 000 70, 300 198, 300 | 11,898, 000 78 oO 

1 Compiled by J. P. Dunlop, of the Bureau of Mines. | an ae 

. IMPORTS AND EXPORTS oH 

‘Imports of lead in base bullion, which come principally from Mexico, “a 

decreased 58 percent in 1932, while imports of lead in ore and matte | ond 

remained virtually the same as for 1931, the receipts from Sweden Oy 

offsetting in part the decrease from Mexico. Total exports of refined — ’ 

pig lead show a small increase in tonnage but a decrease in value. | one 
~ Tn the following tables the lead imports are given for the past 5 - 

years by classes and by countries. The tonnage of lead held in ed 

| * bonded warehouses in various forms at the end of each year is also - 

| given. ‘The last two tables show the tonnage of refined lead exported, 7 

by classes and by destinations. oe 

| Statistics on imports for consumption, as shown in the tables that , 

| follow, include imports entered for immediate consumption and with- | 

| drawals from warehouses for domestic consumption. As most of the | 

—Jead imported is smelted and refined in bond and reexported, the total . 

imported for consumption is much less than general imports. 7
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a oO - Lead imported into the United States, 1928-32, by classes, tn short tons 

‘ : ce 7 . | . | | {General imports] oo: . a 

pee Lead in Lead in | Pigs, bars,| Total f 
a Year ore and base bul- | sheets, and lead ‘ 
a Oo matte lion old content 

oe 1928.0 eee eee ee cece cence eeeeeeeeneee--| 25,915 | 128,468] (661 155, 044 | 
a 1929... ee -------ee 31, 331 83, 071 1, 657 116, 059 - 
ws 1980....--2.-.- 2-22 ue eee] 39, 377 .. 38, 630 ’ 209 78, 216 

an 1931_.-2-- 2 eee eee 20, 888 ~ 32, 320 110 §3, 218 : 
ae Cy a A 1 18, 462 a4 34, 507 

ve : 1 Reclaimed scrap, etc. No imports of pigs, bars, etc., were recorded for 1931, | _ 

- | Lead imported into the United States, in ore, base bullion, and refined, 1928-82, by _ 
Be ae oe sources, im short tons | \ 

: : oe a [General imports] 7 | | 

oe | | _ ‘ South Other : | : oe Year . Canada Mexico America Europe countries Total | 

re . 1928... one n nee 7,177 137, 592 10, 204 28 43 155, 044° | 
ber 1929_ wwe 4, 512 87, 936 23, 526 “14 71 116, 059 \ 
wo 1930_._.....------------------ 17, 268 36, 721. 22, 472 | 113 1, 642 |: 78, 216 oo 
— 1981_.----- ee 2, 618 38, 706 2,171 |.-------.--- 19, 723 53, 218 
Be 1982_........-.------..--..----- 2, 459 | - 13, 545 |. 2, 811 5, 053 2 10, 639 34, 507 4 

fe | oy 1 Of this total, 9,708 short tons were from Newfoundland and ‘Labrador. - 
co “ 2 Of this total, 10,598 short tons were from Newfoundland and Labrador. , 

ee : Lead imported into the United States, in ore and matte, 1928-32, by countries, in | 
ee | short tons - | 

mn | {General imports] - | 

Be Country 1928 1929 1930 1931 | 1932 LA 

; Canada__..----_---------------e een eee 7,131} 3, 958 17, 257 2, 614 2459 
ce Chile... 22-0 ee eee 504 2, 295 3, 313 1, 866 2, 211 

. Mexico.._...,.--.------------------------- 17, 055 23, 415 16, 341 6, 495 195 q 
Newfoundland and Labrador-.__-..-..-.-.-|----..---.-. (4) wennneee--ee 9, 708 10, 598 1 

‘ Peru_..._.--..---.--.--_--.---- 2 eee 1,170 1, 601 831 194 477 ! 
Sweden_.._.-...-------- |e] |e |e 5, 024 
Other countries__.......--.-.----2---------| 55 67 1, 685 11 37 ‘ 

a 25, 915 31, 331 39,377 | 20, 888 21, 001 

i Less than 1 ton. 

| Lead imported into the United States, in base bullion, 1928-32, by countries, i 
short tons 

[General imports] : 

Country 1928 1929 1930 1931 1932 ‘ 

Mexico..--.-------------------------------] 119, 935 63, 458 20, 350 32, 210 13, 340 
Peru_._..---------------------------------- 8, 525 19, 605 18, 280 110 121 
Other countries-____-.--------------------- 8 8 |_-----------]------------ 1 

° 128, 468 83, O71 38, 630 32, 320 13, 462 :
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Lead remaining in warehouses in the United States, December 31, 1928-32, in short | 
tons — a | : oO 

| | [Stated in the form in which the material was entered for warehouse] | . ‘| 

NN a 

| ; ; Pigs, - | Pigs, : 
Lead in | Lead in bars, Lead in | Lead in | bars, 4 

Year - ore and base sheets, Year oreand | base sheets, S 

matte | bullion ‘and matte } bullion and 

rs old old oo 

1928....--a-n--n---| 48,823 | 68,750] 4,190 || 1981_..-.-_------] 52840] 5348] , og 
1929.....-----------}| 60,207} 75, 434 1, 328 |] 1982....-..........-] 42,314 3, 769 1) . oe 

1930..-.------------| 39,516} 15,642/ (1) . | ae 
> he Re 

. e 
ae oy 

| 1 Pigs, bars, and old included with base bullion; not recorded separately for 1930-32. a . - noe 

_ Lead imported for consumption in the United States, 1928-32, by classes | a A 

: ee | | rs rs oat 
| . ee | : Sil 
Lead in ore and | Lead in base bullion| Pigs, bars, and old Sheets, Pipe, Not os 

other Total . ot 

= Short |” Short | y. Short Short euiea |e OY or or 0 or specifie a 
. ‘tons | Value | tons Value tons Value tons | Value oy 

1928 | 23,256 | $2,626,231 | 6,699 | $560,983 | 10,244 | $808,359 | 388 |$67, 131 | $134, 995 |$4, 197, 699 | “a 
1929 | 10,823 | 1,160,533 | 6,198 - $27,455 | 10,089 | 1,052,087]. 450 | 78,776 | 126, 966 | 3, 045, 817 . es 

1930 | 15,458 | 1,461,350 | 10,423 | 1,127,920 571 60, 493 454 | 78, 737 87,612 | 2,816, 112 ag 

- 1931 | 10,734 | 1,194,191 | 10, 436 671, 002 210 2 1, 763 428 | 60, 536 49, 990 | 1,977, 482 : 

1932 9,647 | 863,135 | 2,574 131, 579 44 2, 031 - 543 | 53, 510 14, 848 | 1, 065, 103 “s 

oe 1 Classification as follows: Jan. 1, 1928, to June 17, 1930, ‘Lead in ore and matte”; June 18, 1980, through Te oe 

1932, ‘‘Lead in ores, flue dust, and mattes, n.s.p.f.” . . a 

2 Reclaimed scrap, etc. No imports of pigs, bars, etc., recorded for 1931. at 

Miscellaneous products containing lead imported for consumption in the United * 

ot : _ States, 1928-32 | a a os 

a , Babbitt metal, solder, white metal, | . . | : 
and other combinations contain- | Type metal and antimonial lead os 

| ing lead. oi 

Gross Lead Gross Lead | oo 
weight content Value weight | content Value ‘5 

| (short tons)| (short tons) | (short tons)} (short tons) : 4 

1928... -.------ wenn neenennnenee| 933 |-- 4231 $569,486 | «1, 995. 1,543 | $193,177 . 
1929_.....--....--------.------| 1, 505 663 777, 354 2,720 - 2, 425 180, 679 ‘ 

1930_._.....-._.-.--.-.--.--.-- 1, 399 530 693, 103 328 275 32, 934 . 

1931_..-...-.-._...--....-...-- 906 310 436, 574 |_..........-|------------]------------ 7 

1932_....-...-...-------------- 498 191 {| 143,662 6 5 479 . 

Refined lead exported from the United States, 1928-32 | 
LR 

° ye 

Pigs, bars, and old Foreign lead Pigs, bars, and old | Foreign lead 

. exported in ee t—“‘CSCCtCC*SYSO@poorted in 
manufac- manufac- 

Year |. tures mith Year tures with 

« benefit o nefit o 
_. |Shorttons| Value drawback Short tons} Value drawback _ . 

(short tons) | (short tons) 

1928._......| 116, 269 |$10, 359, 221 13,204 || 1931_....-..]| 21, 665 | $1, 241, 881 10, 503 
1929........ 73,251 | 7,178,337 13, 086 |} 19382_._..--.. 23, 516 | 1, 069, 697 7, 220 

1930_....... 48,307 | 3,904, 213 12, 161 

a SURUSED GUE UEECURSCERUEIIEI [SEDC | enone 

C .
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foo - _ Refined pig lead exported from the United States, 1928-82, by destinations, in short 
fe a ' tons | : ; 

poe Destination 1928 | 1929 | 1930 | 1931 | 1932 

be Oe | COUNTRIES | | | hee Argentina... -_ 2 .2-222-2eeeee enn eee eeneeeeeee eee] 1,243] 500] 984] 296 |_--- 
oo Brazil. .-.-.---.----2------------------------- eee ----------| 2, 439 | 1, 588 874 | 1,382 759 Ss en Canada_._..._.._..---------- 2-2 een 132 141 9 568 |. —-: 1138 \ 
Bee France. --.-..-.----------.-+--------------------------------~-| 4,628 | 2,202] 3,001 318 224: 
es Germany-...---.--.------------------------2------ ee --------| 28,552 | 9, 745 823 52 1, 344 | foe Japan... 22222222222 ITT an} 26 | 16, 416 | 15, 683 | 17,301 | 20, 219 3 god Mexico.__.------------2-- eee nnn eee 79 83 40} 171 Bo foe Netherlands-_-----.._-----------------------------------------| 5,088 | 1,522 22) 13 112 os he Philippine Islands___..._........--.----.-.---....----.------- 210} 11] 543] 400 475 : Be Sweden.-._--_---.------ eee --e-------| 5, 316 | 7, 255 1, 557 392 |_---.-.. go United Kingdom ~-- 2722772222222 2TTTTTTTTTTTTTTTIT TTT] 43} a9 | 23,732 | 95 157 Bic Be Uruguay -...-----.----------- +e eee 384 448 364 {| 145 84 
Be Other_....--..---.----.---------------------------------------| 8, 554. | 9,459 | 9,330 | 1,204 153 | 

mo | oe | | 7 116, 269 | 73, 251 | 48,307 | 21,665 | 23, 516 - Boe : | CONTINENTS | |: - {° | 
0 North America__....--.-1-------2-------ee--e--eeeee--e------| , 472] 6081 = 818] 435] 160 Be South America. _-2.-222222222LTIILILIIITI] 4934] 3,852 | 2,442} 1,903] 868 : a . Europe. ...-..-.2--------2-2-s2-0-00-2--s--2-s-2-2-2.- ss. -.| 87,161 | 50,649 | 27,809 | "795 | 1,793 : phe Asia... .00 0000220] 93% 02 | 18; 055 | 17,280 | 18, 524 | 20; 700 7 
on _ Africa and Oceania. ....-.--..----------:---------------------[---------] 2 359 | . = 8 |-------- co 
Pee 116, 269 | 73, 251 | 48,307 | 21,665 | 23,516 = 

S  ORED PRODUCTION a | mes 
be __ World smelter production in 1932 totaled 1,157,000 metric tons, of : 
Be _ which the. United States produced 251,365 tons (22 percent) as 
he - against 27 percent in 1931. oe ‘ 
Po _ In spite of the low price for lead in the United States production : 
Be continued to exceed consumption. Mexican production shrank con- | 
po siderably, but there was an increased production in Australia. The 
be + total figures show only a 12 percent curtailment in the foreign pro- 
Bo duction against a 33 percent reduction in the United States output ' 
Be exclusive of refined lead from foreign base bullion. Further curtail- 
- ment 1s necessary both in the United States and foreign countries to 
- reduce stocks and bring the lead output into equilibrium with its 
: — market. 
a For the first time in many years the United States lead mines were : 
| second on the monthly production-record list. During July and *° : 

August of 1932, Australian mines were first. The world output 
during recent months seems to have come to a resting point at about | 
100,000 tons per month. | 

oe The lead situation abroad has been complicated by depreciated for- ' 
eign exchange, which enables the foreign countries off the gold stand- ' 
ard to sell their production on a more favorable exchange basis, | 
whereas payment for labor is made in depreciated currency. Austra- 
lia is a good example of this situation. 

The following table shows the world smelter production of lead 
from 1928-32, so far as statistics are available. Official figures are | 
used wherever possible. | 

Duplication in figures showing world production is always possible, | 
as some countries sent “work lead”’ or base bullion to other countries | 
for refining. Furthermore, secondary lead and antimonial lead are ! 
often included in the figures of foreign production, whereas the figures : 
for the United States represent only refined primary lead smelted in : 
this country, whatever the source of the ore; refined lead produced | 
from foreign base bullion is excluded. |
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ss World production of lead, 1928-32, in metric tons * a : . * 

oo _ Country? | 1928 1929 «| «1980S | «1981 1932 - os 

Argentina. _...-.-------------------------- 8, 291 : 9, 020 8, 882 7,609 3, 481 as 

Australia....-.---------------------------- 157, 565 180,358 ; 171, 248 152, 850 - 177, 900 : 

Austria...-..------------------------------| 8,185 6, 569 6, 935 6,117 1, 906 ae 

Belgium.-...-.---------------------------- 86,260 | - 82,850 85, 370 70, 850 -8 70, 000 a 

: Canada_--__---.--------------------------- 136, 561 138, 095 138, 105 126, 301 . 114, 820 : 

Chosen..--.-_-------------------------+---- 719 333 130 3 200 3 200 an 

Czechoslovakia.-.---.--------------------- 3,065 4, 609 4, 225 . 3, 569 3 4,000 = 

| France_.-.-..------------------------------| 22, 656 20, 358 20, 170 19, 100 12, 000 . 

Germany 4 enn eee ee eee en eee 87, 000 97, 900 110, 800 101, 300 95, 216 “ 

_ Great Britain................--.-----------| __- 8, 688 10,839 | 10, 383 10, 723 3 8,000 “ 

—. Greece...----------n----eeneen-e-e=-------| | 7, 806 5,361 | —-7, 329 6, 707 3 6, 000 re 

Hungary-....------------------------------ (5) 109 70 52 (8) oe 

India (Burma)..--------------------------| 70,642} 81, 521 81,010 | 75, 985 72, 346 | 2 

, Indo-China_...-...-.---------------------- 
10 17 it 5 10 " 2 Ny 

Italy ..---- ne eeweseeeccsecesseeec-s----| 21,220 | 22, 650 24,340 |: 24,882|. 31, 644 ane? 

Japan....--.------------------------------- 3, 653 3, 374. 3, 581 4,000 | - 3 4, 000 at 

een TTT] aaziiseo | 289,952 | 242,537 | 220,956 | 187, 099 oe 

. Northern Rhodesia.......-----------------| 4, 75 1,661 |......----=-|-------+-=--|---------2-- cade 

_ Norway. ---------------------------------- 3 300 3 300 | 3 300 347 - 8300 vee 

Peru... ---.-.--2e--neneneneneneeen---------| 14, 466 19, 448 14, 979 252 3 200 et 

Poland. 2.22.22 eeeeeee--------| 87,078 35, 789 40,900 |. 31, 875 11, 902 oa 

Portugal_....------------------------------ - 84 94] |. 89: 108 3100 as 

Rumania.....--------------+-------------- | 637 565 | . 984 1, 314 3 1,000 3 

Russia------.------------------------------ 6 2, 592 6 6, 200 | 10, 750 19, 600 3 20, 000 oe 

South-West Africa 7. -.-.------------------ 5, 004 2, 802 3, 661 2, 641 - 38,000 on 

| Spain. —------------------eovovto 0 130,950 | 142,753 | 123,263}  109,630| _ 105, 807 ag 

unisia.........--.-..--------------------- ' 17, 606 18, 850 19, 400 19,112) . 14, 082 oe 

Turkey-.---------------------------------- 8, 062 | 7,824 | - . 4,664 2, 767 . 3 3, 000 ay 

United States (refined) §._.--.------------- 592, 238 636, 997 551, 645 374, 224 | 251, 365 OSE 

Yugoslavia..--.----------..--------------] 18,875. 9, 471 10,049; 7,928} $8, 000 oS 

| 7 oe ~ 4, 686, 000 | 1,786,000] 1,696,000 | 1,401,000 | 1,157,000 — ol 

1 By countries where smelted but not necessarily refined. 7 oo, tk 

2 In addition to the countries listed China smelts lead, but no reliable data of output are available. f 

3 Approximate production. 
. . oh 

. _ 4 Exclusive of secondary material (Metallgesellschaft, Frankfort). 
4h 

5 Data not available. | . | oy 

6 ‘Year ended Sept. 30. _ : : 7 ot 

7 Year ended Mar. 31 of year following that stated. - , oO 

_ 8 Figures cover domestic refined and lead refined from foreign ore; refined lead produced from foreign 8 

base bullion not included. | . Oo a 

| _.. Australia. —The increase of 24,600 long tons in the Australian lead 8 

- production is due largety to the increased output at the Mount Isa ue 

| properties in Queensland. About 75,000 tons per month of ore “4 

averaging over 10 percent lead and 5 ounces silver are now being Y 

treated at this mine. A third blast furnace and sintering machines — ot 

were installed at the smelter, raising the capacity to 6,000 tons of 8 

bullion per month. As in the past, the main lead production was _ . 

derived from the lead and zinc concentrates produced in the Broken = 

Bill district. . Reduction in wage scales and f avorable foreign exchange “ 

rates aided producers in this district in 1932. At the close of the year 2 

all four principal companies were operating, Sulphide Corporation | Q 

having reopened in April after having been idle since December 1930. | : 

| Improvements at the Port Pirie lead smelter and refinery in handling : 

materials and the continuous softening and desilverizing operations a 

are noteworthy. | : | . 

Exports of bullion and refined lead increased 18 percent in 1932 : 

and amounted to 172,000 tons. Europe took 98 percent of the total, 

Great Britain being by far the largest consumer. Exports to the 

latter country increased about 18 percent, due largely to shipments oo 

of Mount Isa bullion to the Northfleet refinery and to the imposition oe 

of a 10-percent tariff on non-British lead imported into Great Britain. | 

Exports of lead ore and concentrates decreased 75 percent in 1932. |
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ee Canada.—Canada’s output of lead shows a relatively small decrease 4 a for 1932. It is produced almost entirely by the Sullivan mine of the 
pe Consolidated Mining & Smelting Co. The ore is a massive sulphide 
Bee averaging about 12 percent zinc, 10 percent lead, and 3 ounces silver. __ ae _. It is noteworthy that despite the lower price for lead this mine could 
ee continue production at about the same rate as in 1931 and that the 
ee sales of metal kept pace with the output. A total of 1,447 448 short z 
bo _ tons was milled at this property in a flotation plant of high efficiency. : we: Production. from the Mayo district, Yukon territory, dropped from s Who 2,227 tons in 1931 to 1,928 tons in 1932. | mo : 
po __A large part of Canada’s lead production is exported. In 1932, : oo 107,000 short tons of pig lead or 85 percent of the total production : 
a _ was shipped abroad. Great Britain took 57 percent and Japan 26 : 
a _ percent of the total. The 27-percent increase in shipments to Great , a _ Britain may be ascribed in part to the tariff imposed on non-British 
po lead there. About 1,857 tons of lead in the form-of ore were also | 
mo exported in 1932. | : _ a 
a Germany.—Germany ranks third in consumption of lead and sixth | vee _ in smelter production. In 1932 it consumed about 123,000 metric 

- tons and smelted about 95,000 tons but. mined only 43,000 tons. To ~~ ; 
bo meet the requirements of industry and the export trade, 51,000 tons — 
mo of pig lead and 67,000 tons of lead ore were imported. There were — | 

ae 9,000 tons of ore and 23,000 tons of pig lead exported. Newfound- , 7 os ' land supplied 48 percent and Yugoslavia 19 percent of the lead ore 7 Be imported. The principal sources of the pig lead were Australia, 
A which supplied 48 percent of the total, and Mexico, 17 percent. a 
i _ Imports of lead ore increased 36 percent, whereas exports decreased a Co 78 percent. The pig lead exported went to neighboring European | , 
by | countries. a - | oe | oo Po During the current depression primary production of lead in Ger- 

‘many has been maintained fairly well, in spite of a severe decline in . - consumption. Comparing 1932 with the 5-year average (1925 to’ ' ee 1929), it is found that consumption dropped 38 percent, whereas . - smelter production increased 14 percent. Mine production declined 
only 8 percent. During 1932 the policy of Government aid through ; 
loans was continued on a broader basis by creation of a 6,000,000- 

| mark fund, to be advanced to privately operated lead and zinc - i 
mines. 

| Mexico.—Smelter production of lead in Mexico decreased 38 percent ' in 1932. This decline was due in part to unfavorable exchange 
conditions and imposition of the British tariff on lead, which greatly 
reduced the imports of Mexican lead into Great Britain. The | | change from the gold peso to the silver peso in 1931 and the decline in 
exchange that followed gave the Mexican producer of lead an advan- | tage in the European markets in 1931. _ However, depreciation in the : currencies of the lead-producing countries of the British Empire | 
following abandonment of the gold standard by Great Britain offset this advantage gained by Mexico. : Spain.—Notwithstanding the low prices for.lead and the political : disturbances in Spain the decline in lead production was less severe | than in many other countries. Smelter production declined from : 109,630 metric tons in 1931 to 105,807 tons in 1932 (3 percent). | Exports of pig lead decreased from 83,000 to 79,000 tons. Imports 
of Spanish lead into Great Britain were reduced 79 percent, owing to
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the British tariff and the exchange situation, but this loss was largely _ A 

- offset by increased shipments to France and Germany. France took Oo 

over 50 percent of the total in 1932. In March 1933 the Government vo 

called a conference of the leading mining companies to consider ways | 

‘and means of ameliorating the serious situation brought about by 

continued low prices and of averting increased unemployment caused | 

by cessation of operations at the mines. Some producers requested 
State aid in the form of loans amounting to 4,000,000 pesetas, but . 

apparently a final decision was not reached. The situation is com- | 

plicated by. the’fact that some of the largest mines are operated by 24 

_ foreign companies. _ | a | | | 

. - Belgium.—Belgium ranked third in European lead production and ~ oy 

| eighth in world production in 1932, with an output estimated at a 

: ~ 70,000 metric tons, only 1 percent under that for 1931. The lead oe 

| - smelted in Belgium is derived largely from foreign ores; 42,000 tons- ea 

. of lead ores were imported in 1932 compared with 56,000 tons in a4 
1931. Much lead is also derived from residues from foreign zinc NG 

‘ores smelted: in Belgium. In 1932 Belgium imported 32,000 tons of a 
pig lead, scrap, etc., and exported 49,000 tons in the form of pigs, N 

pipes, sheets, etc. a Oo : = ne 

| India.—The Bawdwin mines of the Burma Corporation. are respon- oS 
sible for the entire. output of lead from India. Phe average content | aa 

of the ore extracted was, lead, 22.6 percent; zinc, 11.3 percent; copper, oe 

1.48 percent; and silver, 20.1 ounces. Continued and advancing " 

economy in the cost of production made it possible to show asubstantial i 

improvement for 1932 despite the decline in average metal prices. Us 

The total lead production declined only 5 percent. Exports of pig So 

lead declined from 68,640 long tons in 1931 to 61,361 tons in 1932 or a 

11 percent. Great Britain took 75 percent and Japan 18 percent of : 

the 1932 shipments. In contrast to Australia and Canada, which me: 
increased their exports to Great Britam in 1922, Indian exports a 

| declined 9 percent. : rs 

| Great Britain —Great Britain produces less than 1 percent of the ! 

world’s lead but ranks second in consumption; in 1931 it consumed os 

21 percent of the total. This demand is supplied largely by importa- a 

tion. In 1932, 266,000 longs tons of pigs and sheets were imported, a 4 

| decrease of 14 percent from 1931. A larger share of these imports ee 

was derived from the British dominions in 1932 than in 1931 owing to | os 

the imposition of a 10 percent tariff on non-British lead on March 1, : 

1932. In 1932 Canada, Australia, and British India supplied 86 per- Oy 

| — cent of the total imports compared with 64 percent in 1931. Imports 3 

from Mexico and the United States dropped from 26 to 10 percent. 7 

There was a large increase in shipments from Australia owing to the | | 

flow of lead bullion from Mount Isa. Approximately 23,000 tons of ‘ - 

pigs, sheets, and pipe were exported in 1932. vss 

Lead consumption in Great Britain has held up remarkably well ' 

throughout the current depression. During the 5 years from 1925 to | 

1929 the yearly consumption averaged about 258,000 long tons; - 

during 1930 it was about 266,000 tons; and in 1931, 256,000 tons, the 

latter being equivalent to 99 percent of the average for 1925 to 1929. / 

The consumption in 1932 amounted to 221,000 tons, or 86 percent of 

the predepression average. In the British Empire as a whole produc- | | 

tion has also been well maintained. From 1925 to 1929 the yearly | 

output averaged 361,000 tons. In 1930 the output was 398,000 tons,
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Ree but in 1931 dropped to 363,000 tons. In 1932 it rose to 370,000 tons. : 
Ro The lead consumption of the Empire in 1931 was estimated at approxi- 4 
ne mately 300,000 tons, indicating a surplus production of 63,000 tons : 
- (about 21 percent of the total consumption) in that year. 7 : 

The Northfleet refinery of the Britannia Lead Co., which began 
eo operating in October 1931, produced 39,447 tons of refined lead, | 

| 1,829,947 ounces of silver, and 65 tons of antimonial lead from Mount | 
Be _ Isa bullion during the year ended October 31, 1932. - 

ee Poland.—Dnue to the accumulation of large stocks, lack of demand, 
ee and low prices the lead smelters in Poland suspended operations in 
ce September. Operations were resumed in January 1933. The 1932 | 
Be production was 63 percent less than in 1931. Exports declined from a 
Bo 20,600. metric tons in 1931 to 5,900 tons in 1932. ) 
eo _ Yugoslavia.—Trepca Mines, Ltd., has proved to be one of the few os 
oo | producers able to operate profitably under the low prices prevailing in 7 
- _ 1932. During the year ended September 30, 1932, the company 

a treated 397,963 long tons of ore, from which 48,566 tons of 76 percent 
Ls lead concentrates, containing 27 ounces of silver per ton, and 62,192 | 
ce tons of 50 percent zinc concentrates were obtained. The ore mined 
Bos averages 11.5 percent lead, 10.5 percent zinc, and 3 ounces silver. - 
A Mill capacity was increased nearly 50 percent during the year. Earn- _ : 
ve _ ings permitted payment of a 10-percent dividend. Most of the con- . 
Po centrates produced are exported through Salonika. . : 

te | ) : 

4 

/



- | | By E. W. Pearson oo | ‘ 

Nineteen hundred and thirty-two ranks as one of the most unsatis- a 
factory years in the history of the United States zinc industry. The ose 
average price for the year was the lowest on record.” Smelter produc- a 
tion of primary zinc was equivalent to only 34 percent of the annual “Ee 

. eee 4 
eof —___ |} + TA] ee Se | a 

| , OF oppor U.S. percentage of world productia NO ; 8 o, 20' . | oe 

5 oe | ; 
. NA , ' . . : 

| | | f Primary smelter production ~ 7 a a : 
XZ £00 oN 

7 $9 300}-—— ; : a 
Q - S 

- 3 | Lo " i \ LA Exports of slabs and sheets as i 
| F 100 — LE pn—s—h. + a 

| Production from foreign ores / r a [‘-< cath 

| ry a i ok 
goo 7. a 
ps0 “alguns | 4 
§ ol ___| NewYork price \ | |, | Y 
$ “—t a — A ed . <j . 4 E uy 

8 4 i a | ev ™ el 4 = WOPs-- Mt 4 - o Smelter stocks , / Vr. U 7 

FIGURE 4.—Trends in the United States zinc industry, 1900-1932. Imports of slab and sheet zinc are not : : shown, since they seldom exceed 500 tons annually. - 

a average from 1925 to 1929 and was the lowest since 1921. Mine 
production and consumption of primary zinc both declined to 39 per- | 
cent of the 1925 to 1929 average and likewise were the lowest since | 
1921. Most of the principal zinc-producing companies reported large ! 

_ deficits in 1932. 
Figure 4 shows trends in the United States zinc industry for 33 | 

years. 
182217—33—6 , 67; .
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co The year was not without some hopeful aspects, however. The 

aan decline in price reached its lowest point in May, and during the rest — 

re of the year there was substantial recovery, so that by the end of 

po December the quotation had regained the level of early January— ~- 

poe the first time since 1928 that the price was not lower at the end of the 
a | year than at the beginning. The decline in the average price of ZINC : 

mo, during the depression has been less pronounced than that of lead and 3 

Con copper. | | | : 
oo | During the first 7 months of 1932 the slump in production failed to | 
Ae e e . . ° ° ° . : 

Po keep pace with the shrinkage in demand, resulting in an increase in 

oo stocks, but during the last 5 months shipments exceeded production 

we to such an extent that there was a net decline in stocks for the year. | 

pe At the close of 1932 zinc stocks were equivalent to less than 3 months : 

: of normal consumption. The industry is thus in a relatively favor- | 
a able statistical position and should be one of the first of the metal | 
a group to realize improvement should there be an increase In industrial © 

ye activity. Oc oo | oe _ | 

So Outside the United States the statistical position also was improved : 

oo by large and steady decline in stocks, but price increases commensu- : 

Pe rate with this improvement were not realized because of the sharp ! 

fo competition for markets and the hazardous existence of the Inter- _ 

Kyo ~ national Zinc Cartel, which had controlled production and reduced 4 

Bo stocks. The foreign situation was aggravated further by depreciated : 

po currencies, imposition of tariffs, and Government subsidies; never- | 

peo, theless production, consumption, and even price suffered less severe : 

eo declines abroad than in the United States. _ | 

io | A statistical summary follows, in which the zinc industry of the © 

fee United States in 1930, 1931, and 1932 is compared with the 5 pre- 

eo : depression years, 1925-29. oe | ; 

7 : Salient statistics of the zinc industry in the United States, 1925-32 

— a 
: 

- 1 1925-29 | | 
: | | | | | averase 1930 1931 1932 

a Production of primary zine: . 

From domestic ores. -...-----------------Short tons-- 589, 648 489, 361 291, 996 207, 148 

From foreign ores_...-------------------------d0---- 12, 734 8, 684 }...-.-------|_--------- - , 

| 602, 382 498,045 | 291,996 207, 148 

: Electrolytic_.._.-..-.---------------percent of total_- 21 26 _ 28 11 | 

Distilled.._._-.--------------------------------d0---- 79 74 72 89 

Production of secondary slab zinc....--------short tons-- 65, 380 49, 300 34, 800 20,000 . i 

Stocks on hand at primary smelters Dec. 31_.-.-.--do---- 45, 575 167, 293 143, 592 128, 192 ; 

Primary zinc available for consumption--_----------do---- 544, 016 408, 469 312, 592 213, 280 

Price—prime western at St. Louis: ' 

Average for year...-.--------------cents per pound-- 6. 76 4. 56 3. 64 2. 88 : 

Highest quotation. _.---.---------------------d0---- 8. 90 §. 45 4,1214 3. 50 i 

Lowest quotation. .-.--..----------------------d0---- 5. 40 3. 95 3. 1244 2. 30 

Price—yearly average at London-------------------d0o---- 6. 46 3. 60 2. 52 2.12 ; 

Mine production of recoverable zinc. --------short tons-- 724, 720 595, 425 410, 318 1 285, 002 

Tri-State district (Joplin).--.---.-percent of total-- 49 36 29 32 

Western States......---.----------------------d0---- 30 33 30 25 i 

Other-..-....----------------------------------d0_--- 21 31 41 43 

World smelter production of zinc...-....-----short tons..) 1,435,000 | 1, 537, 000 1, 102, 000 887, 000 : 

nn | 

1 Subject to revision. 

| DOMESTIC PRODUCTION | 

Production of primary and secondary slab zinc.—Production of | 

primary zinc in 1932 was the lowest since 1921, and the recovery of 

secondary unalloyed zinc the lowest since 1908. Compared with the
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5-year period 1925-29, 1932 primary production of zine had declined 8 
66 percent and of secondary zinc 69 percent; the total output de- ns 

- creased 66 percent in quantity and 85 percent in value. As in 1931, : 
all primary zinc was derived from domestic ores. The following table | - 
shows the production of primary and secondary slab zinc during the —C. 3 

_ past 10 years. | a | : Oe | oy 

Primary and secondary slab zinc produced in the United States, 1928-32 | 

Primary (short tons) Secondary (short tons) Total | oe 

. Year | Tae 

Domestic} Foreign!| Total Redis- Remelted| Total Short Value | Vatu | : o 

oO, , pound oe 

1923._.....| 508,335 | 2,099 | 510,434] 39,484 | 25,776 | 65,210 | 575, 644 | $78, 288, 000 $0. 068 | ae 
‘1924, _.....| 615, 831. 1,508 | 517, 339 35, 486 23, 400 58, 886 | 576,225 | 74,909, 000 . 065 ay 
1925._.....-] 555, 631 17,315 | 572,946 39, 181 22, 249 61,430 | 634,376 | 96, 425, 000 . 076 4 
1926......-} 611,991 6,431 | 618, 422 40, 799 23, 771 64,570 | 682,992 | 102, 449, 000 075 ae 
1927___....| 576, 960 15,556 | 592, 516 42, 784 22, 016 64,800 | 657,316 | 84, 136,000 . 064 ag 
1928_.......| 591, 525 11,056 | 602, 581 48, 666 22, 034 70,700 | 673,281 | 82,140, 000 . 061 oy 
1929...._._| 612,136 13,311 | 625, 447 47,348 18, 052 65, 400 | 690,847 | 91, 192, 000 . 066 a 
1930__._...| 489, 361 8, 684 | 498,045 | 234,849 7 14,451 49,300 | 547,345 | 52, 545, 000 . 048 Aa 
1931_.......} 291,996 |_...-.-..-| 291,996 | 221,625 | 13,175 |. 34,800 | 326,796 | 24,836, 000 . 038 oe 
1982 —-—-—— 207, 148 |..--_.-.-. 207, 148 | 14,718 5, 282 20,000 | 227,148 | 13, 629, 000 . 030 G ae 

7 1 Since 1926 all foreign zinc smelted in the United States has been derived from Mexican ores. | ‘ 
? Includes 22 tons of secondary electrolytic zinc in 1930 and 312 tons in 1931. 

The Bureau of Mines classifies slab-zinc production as primary or — a 
secondary according to whether it was derived directly from ore or | A 
scrap. Primary zinc is classified as domestic or foreign according to “ 
the source of the ore smelted. Secondary zinc is classified as redistilled SO 
or remelted according to the method of recovery used. The term , - 
‘primary zinc”’,'as used herein, refers only to zinc produced from oe: 

_ ores or from the immediate byproducts of primary reduction opera- St 
tions. Some of this zinc soon returns to the smelter in the form of - 
galvanizers’ drosses, ashes, and scrap metal to be reworked into slab : a 
zinc. ‘There is therefore duplication in the table of production shown | oe 
above, inasmuch as the same metal may be counted as production . oo 
two or more times in a single year. Although much secondary zinc a 
enters the market indistinguishable from ordinary primary zinc and Os 
becomes part of the supply of zinc available to consumers it is never- ce 
theless deemed advisable to maintain a segregation of primary and | 2 
secondary zinc; otherwise the long-time record of production might of 
include metal that is constantly reworked. | OM 

Distilled and electrolytic zinc.—Production of electrolytic zine de- “ 
clined more sharply in 1932 than that of distilled zinc. During the a 
5-year period 1925-29 electrolytic zinc accounted for 21 percent of 7 
the total primary production. In 1930 and 1931 this proportion : 

_ Increased, but in 1932 it fell to only 11 percent. This marked decline é 
may be ascribed to the inability of electrolytic zinc plants to obtain 
raw materials due to their dependence on custom ore from the Western 
States where mining has been at a particularly low level as a result | 
of the extremely low metal prices of recent years. Compared with 1929 
electrolytic zinc declined 85 percent in 1932, primary distilled fell | 
61 percent, and redistilled secondary decreased 69 percent. The — oe 
decline in production of redistilled secondary zinc was mére pro- 
nounced at primary than at secondary smelters. |
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».._- The sharp decline in electrolytic zinc production in 1932 is reflected | 
Be in the decreased production of high-grade zinc. Compared with 1931 3 
Ro | production of high-grade zinc declined 47 percent, whereas that of 
be S prime western fell only 27 percent. | 
ee The production of primary and secondary electrolytic and distilled i 
eo zinc, apportioned by method of reduction and by grades, is given in 
Bo the following table. | : . | 

: o Distilled and electrolytic zinc, primary and secondary, produced in the United States, — | 
ee | | a | 1928-82, in short tons | 
ne | APPORTIONED ACCORDING TO METHOD OF REDUCTION | 

Ee | | | o | ot Redistilled secondary 1 oe 
con | | Year Electrolytic] Distilled }———————————_ . 
Oe pS | | , primary | primary | At primary] At second-| Total 
ae — _ | smelters jary smelters | 

gpg 60160 442,401] 13,554 | 35,112] 651, 247 | 
So ggg TTT TTT] 156,235 | 469,212 | 1,425 | ~—-35,928 | ~—6 72,795 : 
Bo 1930___-._--.-----------------------------| 131,166} —366,879| 28,500] 26,349 532, 894 - Bo 1931_______._-..-..-.....-----.-----.----| 81,808] 210,098] 35,343] 16,282| 313,621 : an © 1982. TIT] 98} 208 | 183, 940 1,596 13,122] 291, 866 : 

y : re APPORTIONED ACCORDING TO GRADE | Ce 

me a oo Grade A | Grade B | GradeC | gioggp | Grade E oS 
Be : | Year | (high (interme- (brass | (selected) (prime — Total : 
be . grade) | diate) special) — | western). a: 

fe gg | 197,675 | 41,779 73, 957 | 337,836} 651, 247 | be 1929.02] 2ozi3a1 | 27430 | 96, 163 341,881 | 672, 795 : ee 1930......---...-..--.---------| 156,494 | 26, 079 93, 270 257,051 | 532, 804 | fe 1981.__._...-.--..-..-.---.---.| 88,445 | 28, 94 73, 274 | 132978] 313, 621 ! bo 1932-22222] 48} 195 13, 295 66, 844 97,532 | 221, 866 | 

se | 1 For total production of secondary zine see below — | 5 
“ . 2 Includes 22 tons of secondary electrolytic zinc. - eh 
* 3 Includes 312 tons of secondary electrolytic zinc. . 

z _ Production of primary zine by States——Illinois and Pennsylvania 4 
| again ranked first and second in zinc smelting in 1932; but Montana, 
a _ which ranked third in 1931, fell to fifth. Oklahoma was the only | 

State to report an increase in 1932. Kansas failed to report zinc . 
- ' production for the first time since 1877. West Virginia and Texas, . 

| included in ‘‘other States’’, showed substantial declines in 1932. . 

Primary zinc produced in the United States, by States, 1928-32, in short tons 

me j 

Arkan-| ant Mon- | Okla- | Pennsyl-} Other Total 
Year | sas | Idaho i Kansas) ‘tana homa | vania | States| Tot! | Jalue 

1928____._..-..-| 20,505 ; 1,939 |103, 765 | 33, 923 |158, 221 |106, 557 | 108, 802 | 68, 869 |602, 581 |$73, 515, 000 | 
1929___-___.---.| 17,923 | 16, 582 |112, 425 | 37,795 |138, 019 |111, 683 | 108, 167 | 82,853 |625, 447 | 82, 559, 000 
1930__----------] 13,917 | 9, 509 |103, 331 | 13, 682 |112, 908 | 79,742 | 101,916 | 63, 040 |498, 045 | 47,812, 000 
1931_._......---] 3,362 | 8, 466 | 76,290 | 4,660 | 63,090 | 26, 924 65, 445 | 43, 759 |291,996 | 22, 192, 000 
1932___----_.-.. 4 5, 955 | 67, 610 is 17, 250 | 27, 226 55, 536 | 32, 932 |207, 148 | 12, 429, 000 ; | | 

Secondary zine.—Besides the redistilled and remelted secondary : 
slab zinc (unalloyed) previously mentioned a large quantity of 
secondary zinc is recovered each year in the form of alloys, zinc dust, | 
zinc pigments, and zinc salts. The total quantity recovered in 1932, 
including the unalloyed zinc, was 70,600 tons, a decrease of 31 percent 
from 1931 and the lowest output since 1910. Further details are 
given in the chapter on Secondary Metals.
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-Byproduct sulphuric acid.—An important byproduct of zinc smelting = 

is sulphuric acid made from the sulphur dioxide gases evolved from 8 

7 the roasting of zinc blende. Some of these plants also use large Hy 

quantities of sulphur in addition to blende to utilize a larger proportion eS 

of their acid-producing capacity. The following table shows the a 

production of sulphuric acid at zinc-blende roasting plants during the oe 

past 5 years, oo os 

Production and value ' of sulphuric acid (60° B. basis) made at zine-blende roasting  —_—i . 

| plants in the United States, 1928-32 ks 

Made from zine blende| Made from sulphur Total oe! wo 

Year — | a 

| . Short Value |Short tons} Value |Shorttons| Value Doe tea So 

a (OSS (TE ae. 
1928.._.._______..__.-__| 558, 587 | $5,523,931 | 546, 204 | $5,401,958 | 1, 104, 741 |$10, 925,889 | $9. 89 ’ 
1929................-.-} 627,018 | 6,038,183] 646,980 | 6,230,417 | 1, 273,998 | 12, 268, 600 968  . | % 
1930.1... | 836,614 | 5, 167,593 | — 474,092 | 4,565,506 | 1,010,706 | 9,733, 099 9. 63° od 
1931..._...... 2. ..| 426,618 | 3,745,706 | 2381,216 | 3,347,077 | | 807,834 | 7, 092, 783 8.78 on 

— ygga7 2 TTTTTTTTTTT] gan. 3a0 | 2 504,184 | 244, 644 | 1,850,204 | 585,984 | 4, 453, 478 7. 60 4} 

1 At average of sales of 60° acid. | a 8 
2 Includes acid made from small quantity of pyrites. | 8 

Production declined 27 percent in 1932, but notwithstanding the _ ae 
low rate of zinc production the quantity of acid made from blende oS 
showed a considerably smaller decrease than that made from sul- _ a 
phur. In 1931, 53 percent of the total was made from blende and 47 3 
percent from sulphur, but in 1932 the percentages were 58 and 42 4 
percent, respectively. The average price for 60° B. acid, received os 
by producers in 1932, was 13 percent less than in 1931. - o 

A list of acid plants using gases derived from the roasting of zinc “ie 
blende was given on pages 273 and 274 of Mineral Resources of the _ On 
United States, 1931, part I. The following table gives details of og 
production from 1929 to 1932: , | eo 9 

Details of production of byproduct sulphuric acid at zinc-blende roasting plants in — gs 
| the United States, 1929-82 , a 

| | | 1929 1930 «| (1931 1932 4 

. Number of establishments.....-------------------==-+ 21 21 21 20 : A 

Blende used_._.-.---------.---------------short tons-- 682, 666 565, 092 439, 243 340, 961 ous 
Sulphur used._.......-..-.c--s2-ss2-s---.--+---G0----| 176,525 | 125,740 | 100, 956 65, 510 i 
Acid reported as 50°-60° B.: 3 
Produced (expressed as 60° B.)_-.-.-----short tons_- 694, 990 548, 660 390, 278 | 290, 237 "4 
Consumed at works (expressed as 60° B.).-...do...- 33, 474 28, 206 16, 375 13, 061 “ 

- Sold (expressed as 60° B.)-...-----------------d0---- 657, 785 518, 665 378, 254 274, 581 a 

. Value of acid sold. 
: 

Total. ...--.------------------------------=------| $6,336, 444 | $4, 996, 275 | $3, 278, 509 | $2, 085, 791 : " 
__ Average... .....-----.--------------------------- $9. 63 $9. 63 $8. 78 $7. 60 “4 

Acid reported as 66° B. and stronger: 
Produced ‘expressed as 66° B.)_-.----.--short tons-- 482, 507 385, 038 347, 964 246, 456 2 
Consumed at works (expressed as 66° B.)...--do---- 67, 670 51, 314 4f, 473 36, 698 
Sold (expressed as 66° B.)....- --------------d0---- 441, 617 352, 886 294, 034 211, 370 
Value of acid sold: . , | a 

Total. ......--------1---------------------------| $6, 381, 556 | $4, 867, 536 | $3, 884, 404 | $2, 525, 583 7 
Average. ...-.---------------------------------- $14, 45 |. $13. 79 $13. 21 $11. 95 

Total acid sold, equivalent in 60° B.: 
Quantity_.......----------------------short tons..| _ 1, 187, 726 942, 128 726, 094 528, 225 . 7 

Value._-....--..2.-----2--s--s-g-c--------=-------| $12, 718, 000 | $9, 863, 811 | $7, 162,913 | $4,611, 374 
Total acid consumed at works (60° B.)-_..-short tons-- 114, 678 89, 783 72, 142 57, 099 

1 Includes small quantity of pyrites. a |
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ee Rolled zinc.—Statistics of production of rolled zinc for 1931-32 
ho are reported on a different basis than previously to eliminate dupli- 
be cation of tonnage, caused by rolling mills including rerolled zinc i 
po made from scrap originating in their own plants in their statement 
a of production. Since such scrap represents a revolving stock within 
Be _ the plant it has no effect on the market, and its inclusion in rolled- , 
ao _ zinc production leads to erroneous conclusions on the .quantity of 
loo slab zinc used each year in the zinc-sheet industry. Data needed = 
Lo for corrections before 1931 are not available at this time. oo | 

eS a _ Production of rolled zinc and quantity available for consumption in the United . 
ay | | States, 1931-82 

Do , ee 1981 | 1932 | 

eke a | Value Value | 
ce - | Short {| | Short [OS™ | 
a - . tons Average | tons Average Be : Total | per Total per - 
Pe / pound ; pound ‘ 

. oo Sheet zinc not over 0.1 inch thick..._.._.] 15,468 | $2, 582, 000 $0. 084 | 12,291 | $1, 804, 000 $0. 073 . he Boiler plate and sheets over 0.1 inch thick 546 - 90, 000 082} 454 __ 58, 000 . 064 co Strip and ribbon zine !__...-......--...-| # 88, 290 |? 4,475,000 |___067 | 26,986 | 3,167,000] 059 : 
a Total zine rolled........--------.--<--] ? 49, 304 | ® 7, 147, 000 .072 | 39,781 | 5,029, 000 063 | 
ae Imports........-.----------------------.|  20{ 2,300 |.-.......|. 39 4,600 |_.-.--.-.- oe a Exports..__22222222 20.0 "2-TIILIIIII] 2,759 | 461,000 [084 | 3,010] +433" 000 "072 | 
Wes Available for consumption. .......---_-.| 2 46,565 |.-...-....._|_-.-:.---_] 36, 760 |.-.-.-....__|...-..__- : ms Slab zinc (all grades) ._....2222222222222L|.--2.2-|--2--s | 0088 |L-eee 080 - 
ee . Value added by roliing.._..._-.-2-.---2- |e ete «084 Jee ween neene ne] . 033 

x from scrap originating in fabricating plants operated in connection with zine-rolling mills. 
oo 2 Revised figures. oo . - 

Production of rolled zinc declined 19 percent in 1932 compared with — ; 
mo 1931; all gages shared in the decline. The average value per pound | 

| of rolled zinc declined only 12 percent, whereas slab zinc declined 21 | | 
| percent, so that the unit value added by rolling was very well main- : 

tained. The increased production of strip and ribbon zinc in 1931 due : 
to the abnormal demand for fruit-jar covers was not maintained in 

| 1932. ‘Trade statistics indicate a 12-percent decline in the consump- 
tion of rolled zinc in dry-cell batteries. Normally the battery industry 
consumes about one third of the rolled zine produced. | 

The following are the proportions of various grades of zinc used in | 
the manufacture of 39,731 tons of rolled zine in 1932: Brass special, 
55 percent; prime western, 18 percent; high-grade spelter, 14 percent; : 
electrolytic, 10 percent; and intermediate, 3 percent. Stocks of slab 7 
zine at rolling mills declined from 4,863 tons on January 1 to 4,750 
tons on December 31, 1932. 

| Zine dust-—Commercial production of zinc dust in the United 
States began in 1910 and reached a maximum of about 11,500 tons | 
in 1920. From 1922 to 1927 the annual production averaged about : 
8,000 tons. In 1932, 8,046 tons were produced, 24 percent less than : 
in 1981.
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- Zinc dust! sold by producers in the United States, 1928-32 | 

s. : Value Primary a Value Primary — 
| zinc res ZN ai oo 

. Short / conere Short | Ov ere a 
* Year | ‘tons Average 95th Year tons Average | *6 70° | 

|. Total per . (short Total per (short 
pound tons)? pound tons)? _ 

1928......| 9,172 | $1,475,875 | $0.080| 2,668 || 1931_--..-| 10,612 | $1,148,152 | $0,084] 3 2, 820 - 
1929._---.| 11,050 | 1, 864, 672 084 | 33,263 || 1932...-__| 8,046 | | 776,189 048} 32,101 - 
1930.-----| 9,237 | 1,205,740]  .065| 2,550 - 

. 1 The zinc dust produced is principally “blue powder.” Some “‘atomized’’ dust was produced in each | | . 
of the years shown, but the Bureau of Mines is not at liberty to publish the figures separately. a 

2 The amount of secondary zinc dust recovered is shown in the table on secondary zine, p. 169. | “4 
3 Includes a small quantity of zinc in dust made from slab zine. | De 

Line pigments and salts.—Zine oxide, leaded zinc oxide, and litho- oy 
_ pone are the principal pigments of zinc, and the chloride and sulphate th 

are the principal salts. These products are manufactured from oS 
: various zinciferous materials—ores, metal, and secondary substances. “4 

Details of the production of zinc pigments and salts are given in the 
chapter entitled “‘Lead and Zinc Pigments and Salts.” In 1932 the = §§ 
total zinc content of all zinc pigments and salts produced in the United | oy 
States was 92,645 tons, 25 percent less than in 1931. | os 
Mine production.— The following table shows the mine production ° 

of recoverable zinc in the United States, by States, from 1928 t0 1932: | 

| Mine production of recoverable zinc in the United States, 1928-32, in short tons " 

| State | 1928 | 1920 | 1930 | 1931 | 19321 ; 

Western States: | | | os 
Arizona.......-.----------------2-eeee--e een ene ee 639} 1,229 815 |.....-...-|---.------ . 
California. - ~~~ 2-2-2222 2222222) e|ee eae ne 80 |._..._- =. | =: 
Colorado..-_------------------------------------| 35,731 | 29,431 | 36,259 | 16, 187 130 ae 
Idaho__....._----.-----------------2------------| 31,263] 45,675 | 37,649 |. 19,569]. 10, 200 i 
Montana__-.------------------------------------| 82,830 | 68,176 | 26,421| 6,747 2; 240 4 
Nevada.._.......-..-----------.---- ee 3, 398 8, 460 14, 584 10, 431 540 4 
New Mexico....-..---.-.....------------.------.| 31, 203 34, 455 32, 765 27, 866 25, 480 ma 
OLOFON. --------------nn ec eennee erento we eennneen|- oon en ene 6 |-.--...--- 6 eh 
Utah. .2-20 00 TITITIITIT TTT TT"46, 920 | 51, 510 | +44, 495 | "37,2011 29, 080 : 
Washington..__-.------------------------------- 43] 1,059 352, 4,974 2, 290 re 

232,036 | 239,995 | 193,346 | 123,145] 69,966 - 

Central States: | ~ 
Arkansas. ....-..-..----.------------------------- 86 - g]........._]|._......- feo ‘ 
Illinois _....-..-.------------ 2+ e+e eee 17 31 9 j_.-.--.-..|----..---- ya 
Kansas. ..-..---.--------------------------------| 107,251 | 109,850 | 74,304 | 39,001 | 26,277 : 
Kentucky .-------------------------------------- 92 |.-..-----|. 46 4 
Missouri--.-.-.-.-.-.-.-------------------------| 12,974] 11,017 | 10,811 | "3, 208 986 oy 
Oklahoma....-.____--____--...------------------| 180,252 | 192,042] 136,153 | 78,132| 63, 437 A 
Wisconsin. -----22222 222222222] 18,417 | 16,986 | 12,558 | 10, 088 7, 522 

319,089 | 320,935 | 233,835 | 130,476| 98, 268 - 

Eastern States: 7 
. New Jersey.-.-.....-..--------------------------| 99,871 | 103,740} 97,626] 94,285] 81,460 : 

New York.-._____-_._----.----------------------] 11,257 | 10,250] 22471] 24°100| 16, 704 
Tennessee and Virginia *_-..------.....-..-.-..| 32,917| 40,558 | 48,147] 38,312| 18,514 

144,045 | 154,548 | 168,244] 156,697| 116, 768 

695,170 | 724,478 | 505,425 | 410,318] 285,002 | 

1 Figures for Western States production subject to revision. : 
? Bureau of Mines not at liberty to publish figures for Tennessee and Virginia separately. |
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es The 1932 mine production of zine declined 31 percent compared 
eo with 1931 and constituted only 39 percent of the 1929 output. All the 4 
fe - Important zinc-producing States shared in the decline in 1932, but 4 
we since 1929 production has dropped over 70 percent in each of the 
i 7 Western and Central States areas and only 24 percent in the Eastern | 
mo States. The more favorable position of the eastern mines may be — 
Bo ascribed to the higher zinc content of the ores, large-scale operations, a3 
ee the proximity to markets, and the fact that most of the eastern zinc- | 
oe mining companies also manufacture the various zinc products | 
co required for the market, thus deriving all the benefits arising from the | 
e. _ efficiency of vertically integrated industry. Another important a 

factor is that most of the production in the Eastern States is derived a 
Bo from_ore-bodies where zinc is the principal constituent, whereas in 
= the West zinc is largely a byproduct depending on the production of : 

+ other metals such as lead and silver, which has been unprofitable in | 
ae ‘many mines in recent years. - SO oe 

fore _ The table that follows shows the output of the principal zinc- - 
_. producing districts of the United States during the past 5 years. | 

a Further details of operations in these districts are given in the State | 
ee reports included in this volume. | ce | 

: Ma Mine production of recoverable zinc in the principal zinc-producing districts of the : 
ae a | _ United States, 1928-32, in short tons | | oy 

ee Oo District | State, 1928 1929 | 1930 | 1931 1932 : 

be Joplin region_----------- Kansas, Missouri, OKla- | 297,020 | 309,436 | 216,961 | 119, 168 | 90, 660 oe 
te oma. 

New Jersey ._..--..-----| New Jersey_-.............| 99,871 | 103,740] 97,626] 94,285 81, 460 | 
Pe Austinvilen WW] Virgen i} 32.17 | 40,558] 4,347] 98,312) 18,51k 
be Bingham_______-.---.-..| Utah __.....2-2.-_--._--_..-| 22, 246 21, 794 22, 362 26, 608 1 21, 370 we St. Lawrence County -_. New York... -_-___.-.___.- 11, 257 10, 250 22, 471 24, 100 16, 794 , o ; Willow Creek__.......--| New Mexico.._...........| 28, 205 22, 865 16, 638 20, 817 (2) 

Coeur d’ Alene region____| Idaho__.-.--....--...._..-| 28, 665 43,046 | 33,145 18, 934 (2) 
eo Battle Mountain..___._-| Colorado__.._......._.___. 1, 400 420 14, 272 13, 259 |...-.----- 
: Upper Mississippi Val- | Iowa, northern Illinois, 18, 434 17,017 12, 567 10, 088 7, 522 : 
: ley. Wisconsin. 

Park City region.__---.-] Utah...........---.-..-_-.| 28, 785 27, 965 19, 543 9, 436 1 7, 650 ‘ 
Central. ....-......-....| New Mexico_.._._..._____ 7, 545 11, 224 15, 319 7, 050 (2) Pioche..._-_-2.222-22..-| Nevada_....2002 2777777777] 2685 | 6,498 | 11,086] 6,708] (@) 
Leadville. ....-.-.------| Colorado__.....-.....-...-] 14,802 13, 414 11, 519 2, 887 - 180 
Southeastern Missouri | Missouri-___..............|| 3, 457 3, 473 4,307 1, 220 40 

region. 
San Juan Mountains.__-| Colorado__.........2..-...|. 17,371 | 14,403 10, 434 41 14 i Summit Valley (Butte).| Montana.__._.._:.._......| 73, 948 50, 550 18, 984 |...--__-.- (2) 

| Eureka... -._......-.-----| Colorado.._..........-....| 12,714 11, 429 9, 839 |_--...--- |. --- le ; 

. 1 Subject to revision. : - . : 
2 Data not available. 

- 
STOCKS 3 

_ Stocks of zinc at primary reduction plants declined 11 percent more 
in 1932. At the end of the year they were 23 percent below the . 
recent high at the close of 1930 but were nearly three times as large a 
as the average from 1925 to 1929. Stocks at secondary distilling 
plants increased in 1932, but the total at primary and secondary ! 
plants was 10 percent under the previous year. An analysis of this | 
decrease shows that stocks of the higher grades of zinc (grades A and 7 
B) declined 49 percent, while the lower grades (C, D, and E) increased | 
16 percent. At the beginning of 1932 there were on hand 58,678 tons : 

| of grades A and B and 87,411 tons of grades C, D, and E. At the | 
close of the year the tonnages were 30,085 and 101,477, respectively.
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—_ Stocks of zinc on hand at zinc-reduction plants in the United States at end of year, ! 

: ey 1928-82, in short tons : | | oo 

| , | 1928 1929 | 1930 |. 1931 1932 os 

At primary reduction plants........--.--------------] 47,041 | 85,904 | 167,203 | 143,592 | 128, 192 | : 
At secondary distilling plants_---...---.------------- 1, 391 3, 549 1, 909 | 2, 497 3, 370 “S 

| a | 48,432 | 80,453 | 169,202 | 146,089| 131,562 = 4 

| The decline in stocks of smelted zinc was accompanied by a large is. 

| decrease in stocks of zinc in the form of ore in the Joplin district. At == 3. 
_. the beginning of 1932 over 87,000 tons of concentrates were on hand, os 

with an estimated recoverable zinc content of 46,000 tons. By the ae 

: end of the year this was reduced to only 43,000 tons of concentrates, oo 

_ representing about 23,000 tons of metal. This reduction was accom- 4 
plished by drastic curtailment of production during the summer. — 4 

Stocks of slab zinc outside the United States, reported by the oe 

International Zinc Cartel, declined from 209,000 short tons on oy 
- December 31, 1931 to 164,000 tons on December 31, 1932. World od 

stocks may therefore be roughly estimated at 355,000 tons at the ks 

beginning of 1932 and 296,000 tons at the close, a decrease of 17 Se 

percent. — | | , | | | : os 

oe . | DOMESTIC CONSUMPTION | | | NG 

: New supply.—The supply of new zine available for consumption in - oe 

---- 932 was 32 percent less than in 1931 and 63 percent less than in the 

record year 1928 but exceeded that in 1921 by 5 percent. ies 

The following table gives the quantity of new zinc available for oe 

consumption in the United States during the past 5 years: Ps 

Primary slab zine available for consumption in the United States, 1928-82, an : | 

. short tons “5 

Oo | 1928 | 1929 1930 | 1931 | 1932 od 

Supply: | yo . | oS 

Stock Jan. 1: . Wh 

At smelters........-----.------------------| 53,522 | 148,432 | 85,904 | 167,293 |. 143, 502. 2d 
Production... ...woet ne eeeeeee en] 602,581 | 625,447 | 498,045 | 291,996 | 207, 148 5 
Imports, foreign. -.----------------------------- 3 226 346 294 349 ok 

Imports, domestic, returned - --------------------|----------|----------|---------- 3 |_--------- ‘ 

Total available._......------------------------| 656, 106 | 674,105 | 584,295 | 459,586 | 351, 089 a 

Withdrawn: | | - 
Exports, foreign, from warehouse - --------------- (?) (?) (2) (2) (2) : 

Exports, foreign, under drawback - - - ------------|----------|---------- 32 |..-------- 136 

Exports, domestic. ---..-------------------------| 729, 614 2 19, 676 28, 501 2 3, 402 29, 481 

Stock Dec. 31: 
‘At smelters.......-..------------------------| 148,432] 85,904 | 167,293 | 143,502] 128,102 ) 

Total withdrawn......--------------------| 78,046 | 105,580 | 175,826 | 146,994 | 137, 809 

Available for consumption.........---.--------------] 578,060 | 568,525 | 408,469 | 312,592] 213, 280 a 
a
 

* 

1 Includes stocks at secondary distilling plants. | 

2 Foreign exports included under domestic exports. 

In the foregoing table an attempt has been made to include only , 

primary slab zinc or zinc produced from ores. Each year, primary 

smelters produce a substantial tonnage of redistilled secondary zinc, 

most of which is inseparable from primary metal; therefore, smelter
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Bo stocks at the end of the year and exports of domestic zinc probably 
ie contain some secondary metal, although the amount is relatively oo = - small. More precise segregation of figures for primary and secondary —s_ 
BP | metal is virtually impossible. As the table does not consider the | ee fluctuation in consumers’ stocks, only the general trend of consump- | Be tion of primary zinc is indicated. | - | - 
—- Industrial use of slab zine—In addition to the new supply noted 

ae above, a large tonnage of secondary slab zinc is available each year 
ee for industrial use. The American Bureau of Metal Statistics esti- : 

ae mates the total industrial use of primary and secondary zinc during 
as the past 5 years as follows: : _ 7 

. Estimated industrial use of zinc in the United States, 1928-32, in short tons! - 

- Purpose , 1928 1929 1930 1931 1932 | 

os Galvanizing: | . - p< 7 | Bo Sheets... -----.--------------------------------| 144,100 | 142,800 | 103,900 | 77,100 |” 52,500 | ee . Tubes....--------.------------2222--12----------| 54,200} 52,200 | ~38°800 | 287300} 16.000 k | Wire... ._.-----------------0-------2------------} 41,300. 39,000} 25,100} 21600 12° 100 | be Wire cloth... -..------------2----22222222222-] 8,400] 10,800] “9:400| 6900] 4°400CtiiCtS be | Shapes? yee] 43,000 | 45,200} 39,800 | 34°00 | 24” 000. | 
ne oe Oo 291,000 | 290,000} 217,000] 168,000| 109,00 bel Brass and casting *__-......--------.---------------| 174,000 | 185,000 | 120,000 | 98,000 | 66,000 its ce Rolled zinc +_----.-----------------.-----------------| 73,500 | 68,300 51,400} 58,300 | 48.000 : po Die castings... _-----.2---22222 2222] 30,000 | 36,000] 217500 | 20,000] —_ 17000 Wa Other purposes 5__.-..-----.--2------22----.--.-.-.-| 58, 000 55, 000 41, 000 34, 700 27,000 2 Be . 

rr rr ee te : a 7 | | 626,500 | 634,300 | 450,900 | 379,000 | 267, 000 : fe. . 8 
ts. A : 
te 1 Year Book, American Bureau of Metal Statistics, 1932; p. 73. , oS Bere ? Includes pole-line hardware, hollow ware, chains, and all articles not elsewhere mentioned. The esti- . #5 mates for the use of slab zinc under this head, and also for wire cloth, are probably incomplete. gon . 3 Includes all casting other than die casting, slush casting, and battery zinc. Boe - 4 Includes some duplication of tonnage. (See p. 72.) - . | wo 7 _5 Includes slab zinc used for manufacture of French oxide, lithopone, atomized zine dust, wire, zinc for ; ye wet batteries, slush castings, and for the desilverization of lead. oo 

oe The estimated industrial use of zinc in 1932 decreased 30 percent a 
oo and was equivalent to the normal consumption of about 1907. It ° 

: was 2 percent above the recent low in 1921 but 56 percent below the | 
| average of the 5 years from 1925 to 1929. : 
o . While there was no startling development in the field of new uses 
: in 1932 considerable progress was made in the direction of laying a 

foundation for the return of normal business. The industry continued ! 
| 1ts campaign to improve the quality and popularity of zinc-coated 

| (galvanized) iron and steel. The success of this campaign is indi- 
cated by the fact that 75 percent of the manufacturers of galvanized 
sheets have been licensed to produce the heavy-coated ware sponsored — 

_ by the American Zinc Institute. Heavy coatings of high-purity zine : 
| are now being applied electrolytically to steel wire, and the increased | 

ductility thus obtained is expected to expand ereatly the market for 
zine-coated wire. The increase in the use of rolled zinc for fruit-jar | 
covers reported in 1931 was not maintained in 1932. . . 

PRICES | 

The price of zinc reached new record lows during 1932 but recovered : 
enough for the quotation at the close of the year to be the same as | 
at the beginning. The St. Louis quotation for prime western zinc 
averaged 2.88 cents per pound for the year, a decline of 21 percent |



, from 1931 and 56 percent from the average of 1929. At the beginning a 
: - of 1932 the quotation stood at 3.12% cents, and the trend was steadily 

, downward. On April 25 the New York quotation, which averages . oe 
| 0.37 cent per pound above St. Louis owing to the freight differential, — — 

fell below 3.00 cents for the first time. ‘The decline continued until a 
May 16, when a final record low of 2.30 cents St. Louis (2.67 cents . 
New York) was established. The previous New York. low of 3.10 © * 
cents wasin 1895. During thelatter part of May there was an abrupt oe 
reversal of trend following an announcement of heavy curtailment of © =| 
ore production in the tri-State district; but the change was of short .._ 
duration, and by the middle of July the St. Louis price had declined oe 
again to 2.50 cents. During the next 2 months there was another v8 
abrupt rise resulting from the improvement in business sentiment. oy 
This brought the quotation up to a high for the year of 3.50 cents near - ot 
the middle of September. From this point there was a gradual wg 
recession to 3.00 cents late in October. After another short rise the og 

| quotation settled to 3.12% cents, where it remained steady throughout a 
December. | oO, | 4 

The following table presents a 5-year summary of zinc price data. | oy 
It will be noted that in 1932 quotations averaged 3.25 cents in New oy 
York and 2.12 cents (Gold basis )in London, making a differential of es 

| 1.13 cents per pound in favor of New York compared with 1.47 cents | _ 
in 1931. The imposition of the British preferential tariff on March. ole 
1, 1932, did not have any appreciable effect on the differential, the 
London quotation (gold basis) having averaged 1.06 cents below S 
New York in February and 1.11 cents in March. The more drastic | oy 
decline in price in the United States compared with Europe was — oe 

_ probably due to the more favorable statistical position abroad brought : 
about by Cartel activities. , oe 

| . Prices of zine and zine concentrates, 1928-382 : - 

oe | 1928 | 1929 | 1980 | 1981 | 1932 a 

- Average price of common zinc at— | - | E 
- St. Louis (spot).-.......------------..--cents per pound-_-| 6.03 6. 49 4. 56 3. 64 2. 88 4 

New York..........--..----.------------------------d0....] 6.38 6. 84 4.91 3. 99 3. 25 ° 
London... .....-.......---------.--------------------do_...| 5. 50 5. 40 3. 60 2. 52 2.12 a, 

Excess New York over London... ......-.--...-.--------do_--- .88 1. 44 1.31 1. 47 1.13 oan 
Joplin 60 percent zine concentrates: me 

Price per short ton_...............------------.---dollars__| 38.66 | 42.39 | 31.97] 22.69 17. 83 
Price of zinc content...........-.--.--.--cents per pound-_-| 3.22 3. 53 2. 66 1.89 1. 49 
Smelter’s margin..-_...-.....-----------------------d0__--] 2.81 2. 96 1.90 1.75 1. 39 | 

Price indexes (1925-29 average=100): - 
Zine (New York).........--.------------------------------ 90 96 69 56 — «46 

‘ Lead (New York). -.....-.-----.----.----------~---------- 85 91 74 57 43 = 
Copper (New — 99 123 89 56 38 
Nonferrous metals !_.._.-...----.-------.-------~---------- 95 107 83 63 50 

__ All commodities Ieaccoceosecnseoseoceossonseeosoncensoneny og; 97| 88) 74 66 | 

4 Based on price indexes of the U.S. Department of Labor. | 

The price indexes shown in the foregoing table indicate that zinc Oo 
has fared somewhat better than lead and copper during the depression. | 
Comparing average prices in 1932 with the 5-year average from 1925 | - 

‘ to 1929 zine declined 54 percent, while lead and copper declined 57 
and 62 percent, respectively. The nonferrous metals group declined 
50 percent. The effect of these declines has been ameliorated to some 
extent by a 34 percent decline in the wholesale price level of all 
commodities.
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mS, : ‘The price of 60 percent zinc concentrates at Joplin averaged $17.83 - 
"per ton in 1932, a decline of 21 percent from 1931 and the lowest since 4 
-.----:1894, According to the Joplin Globe weekly average prices ranged | 
be from $14 to $21 per ton in 1932. The 1932 average was equivalent = 
be to 1.49 cents per pound of zine contained. Since the St. Louis price 
ho of zinc averaged 2.88 cents the difference of only 1.39 cents per - 
(eo pound covers metallurgical losses and the cost of smelting and mar- —s— 
ae keting, and such smelting profits as are realized. This was less than 4 
eo half of of the smelter’s margin of 2.96 cents per pound in 1929. a 
- The following table.shows the monthly fluctuations in the quota- | 
S | tions of common zinc at St. Louis and London and of 60 percent zine . 
: - concentrates at Joplin during 1931 and 1932. The New York | 
oo quotation for slab zinc exceeds that at St. Louis by the freight differ- : 
~ *.. * ential—0.35 cent per pound in 1931 and 0.37 cent in 1932. . : 

m | Average monthly quoted prices of common zinc (prompt delivery or spot) at St. Louis : 
oe _- and London, and of 60 percent zinc concentrates at Joplin, 1931-32 } . , 

oe | | 1931 a 1932 

ve ee | | | 60 percent Metallic zine || 60 percent - | Metallic zine | 
mS Month 7 zine concen- | (cents per pound) || zinc concen- | (cents per pound) | 
bo . trates in trates in. _ a 
ME the Joplin the Joplin ‘ 
eRe : _ | region — region —— of 
be (dollars per |St. Louis|.London || (dollars per | St. Louis | London . 
eo | - : | - ton) : | i} ton) a 

fee -January.......2.--.---------------| 26. 00 4. 03 2.76 17. 40 3. 02 2. 21 | 
a February_.-.------------.-------- 26. 26 4.02 2.78 || 17.85; 283| . 214 - 
Wee March..........-..----.---2------ 25. 00 4.01 2. 64 17.57; 2.79 2.05 : 
Be Apri 2D 23. 90 3. 69 2. 46 17.00 2.74 1.95 
Be May. | 20,00 3.31 2. 28 14. 55 2. 53 2. 04 2 
ae. | June__.-.-..----2----_----- ee 21. 00 . 3.40 2. 56 19. 20 2.79 1. 88 1 

| July_....-.-.----------.-----2--- 22. 53 3.90 2. 66 17.47 2. 55 1.84 . 
Hee August. —-_ 2-222 2 2 23. 00 3. 82 2.48 || 18.22 2.76 2.11 | 
te September ____-.....-_..--.--.---- 23. 00 3. 74 2. 34 19. 83 3. 30 2.40 : 
he October___-------------------.---- 20. 25 3. 38 2, 21 18. 32. 3. 05 2. 26 
Bo November_--_-..------------------ 18. 35 3. 20 2. 30 17. 75 3. 10 2. 23 
— December_._-.-..------.------.--- 18. 66 3.15 2.16 18, 20 3.12 2. 23 | 

a Average for year... 22.69] 3.64, 2.52 17.88] 2 8 | 2, 12 

1 All quotations from Metal Statistics, 1933. Conversion of English quotations into American money 4 
based on average rates of exchange recorded by the Federal Reserve Board of the Treasury. 

| The following table shows the actual prices received by producers | 
for various grades of zinc during the past 5 years. It will be noted | 
that all producers do not realize the premiums usually quoted in the : 
trade journals for the higher grades of zinc. - 

Average price of zinc received by producers, 1928-32, by grades, in cents per pound 

. 1928 | 1929 | 1930 | 1931 | 1932 

Grade A (high grade) Meee Grade B (intermediate) oof} 618 | 680] 492] 400) 3.25 : 
Grades C and D (select and brass special) !_..__....._..-.---__| 5.99 6. 44 4.71 3. 63 2. 95 
Grade E (prime western) ___..._-.._.-._..-___-_____._.-._.--_-] 6.08 6. 42 4. 69 3. 73 2. 85 
All grades__.....-...--.--- 22.22 - eee} 60 1 6.6. 4.8 3.8 3.0 | 
Prime western; average spot quotation at St. Louis__...-...-..| 6.0 6.5 4.6 3.6 2.9 

1 American Metal Market quotes average prices of high grade and brass special as follows: High grade 
(f.0.b. New York), 1928, 7.74 cents; 1929, 7.88 cents; 1930, 5.58 cents; 1931, 4.63 cents; 1932, 3.99 cents. 
Brass special fbo.b. East St. Louis), 1928, 6.11 cents; 1929, 6.60 cents; 1930, 4.64 cents; 1931, 3.73 cents; 

» «90 Cents. ;
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| a ZINC-REDUCTION PLANTS a oe 

Zine smelters.—Disturbed industrial conditions and the introduc- re 
tion in 1929 of large continuously operated vertical retorts have ag 
sharply curtailed activities during the past few years at plants using sg 
horizontal-type retorts. At the end of 1925, 25 active smelters were : “4 
operating 95,460 retorts. On December 31, 1932, 12 active smelters ts 
were using 20,613 retorts, a slight increase over the 10 active plants 
using 19,875 retorts at the close of 1931. Only 33 percent of the og 
regular retorts in plants operating at the end of 1932 werein use. At = =. 
the end of 1932, 40 continuously operated vertical retorts were 1n- 8 
stalled, but data on the number in operation are not available. AE 

The following table shows the primary zinc-smelting plants in the [Une 
United States at the end of 1932: oo | ee 

| _ Primary zine-smelting plants in the United States at end of 1932 - a a 

: «ny . | ‘Regular | Large 3? : . a 
- | . 4 Operating company | Situation of plant — {horizontal vertical | ee | (A =acid plant situated at the smelter) on 0 PY Gotorts vetorts a a 

“Athletic Mining & Smelting Co-__._...-..-.----------------] Fort Smith, Ark....-- 3,328 |_.__..___- | = 
Van Buren Zine Co.!___-._._---------..-.------------------| Van Buren, Ark--...-- 3, 200 |--_-_-__-- . arg 

- American Zine Co. of Hlinois (A)_--.-...-------------------| East St. Louis, Iil_._.- 5, 760 j.--.------ SEE 
Hegeler Zinc Co. (A).--..--.---------_---------------------| Danville, Hl_.-..-.---- 5, 400 |_._--.._-- Sas 
Tinois Zine Co. (A).-.--..--.--.---------------------------|] Peru, I]...-_...--.--- 3, 200 |_.._..---- tee 
Matthiessen & Hegeler Zinc Co. (A)....-.------------------{ La Salle, Ml__-_._----- 6, 324 |_._______- - eS 

Mineral Point Zine Co. (A) 2._-.--.-.----------------------| Depue, T]_.-._--------| 5, 912 8 . on 

_ Grasselli Chemical Co.?___...........-.-.-------------------| Terre Haute, Ind-.---- 4,200 |_-.------- - Os 

American Steel & Wire Co.?___.._.......-------------------| Cherryvale, Kans_----- 5,160 |_.--------- ae 

Blackwell Zinc Co., Inc.?_.__._..._....--.------------------] Blackwell, Okla_.-._.- 9, 600 |__.....-_- a 

Eagle-Picher Mining & Smelting Co-_---.----.--------------]| Henryetta, Okla.-----}. 4,800 |_..------- ; oe 

National Zinc Co., Inc. — Bartlesville, Okla...--} © 4,256 |......---- co 

Nicholson Corporation 3._.__......-.---------.-------------| Kusa, Okla__....-.--- 3, 760 j_--------- Aa 

Quinton Spelter Co.3_..__.2.-.-...-.-----------------------| Quinton, Okla---.----- 3, 360 |_..------- we 

American Steel & Wire Co. (A)__.......-.------------------| Donora, Pa...-..----- 7, 904 |.-_------- eo 

American Zine & Chemical Co. (A)_...----.---------------| Langeloth, Pa__....--- 4, 864 |e ot 

New Jersey Zinc Co. (of Pennsylvania) (A)------.----------| Palmerton, Pa--.----- 7, 200 16 . _ 

American Smelting & Refining Co........--.--.------------| Amarillo, Tex_._.-..-- 6,400 |_.____---- oe 

Grasselli Chemical Co.3__._._......--.---------------_------| Meadowbrook, W.Va- 6, 720 16 . ee 

| United Zinc Smelting Corporation (A) --.------------------ Moundsville, W.Va.-_-| . 2,368 |_...------ os 

Total retorts.....--------------------------- 2222 -e none [ene eneeee ee ee ee eee-----| 108, 716 40 a 
Number of retorts in use at end of year._.._..--.-----------]------------------------] 20,613 (4) . oe 

Percent —— 19.9 (*) es 

1 Idle since 1927. | aS | 
2 Idle throughout 1932. : . ay 
3 Horizontal-retort plant idle Dec. 31, 1932. . oh 

4 Data not available. . | os 

The smelters of the Athletic Mining & Smelting Co. and the Kagle- wk 
Picher Mining & Smelting Co. were idle at the beginning of the year ce 
but were reopened near the close of the year. The Quinton Spelter 3 
Co. operated its plant for a few months during the year. - 
_In addition to the primary zinc smelters listed in the foregoing 

table the Missouri Zinc Co. has a smelter at Beckemeyer, Ill. This x 
plant formerly treated ores but in recent years has been operated on A 

| secondary materials exclusively. The plant contains 1,032 regular - 
horizontal retorts and was active during 1932. Other secondary 
smelters which produced zinc in large graphite retorts in 1932 were . 

the General Smelting Co., Philadelphia, Pa.; Nassau Smelting & | 
Refining Co., Tottenville, N.Y.; Superior Zinc Corporation, Phila- : 
delphia, Pa.; Trenton Smelting & Refining Branch of Federated , | 

Metals Corporation, Trenton, N.J.; and Wheeling Steel Corpora- | 

tion, Wheeling, W.Va. The secondary smelter of the Birmingham | 

Smelting & Refining Co. was idle throughout the year. ;
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i - Electrolytic plants—The Anaconda plant of the Anaconda Copper. 
eo _ Mining Co. and the East St. Louis plant of the Evans-Wallower Zinc | 
ee , Co. were idle throughout 1932.. The Sullivan Mining Co. operated : 
os its plant at Kellogg throughout the year at 29 percent of capacity. 4 

ee _ ° The Anaconda Copper Mining Co. shut down its Great Falls plant in 
- June 1932 owing to its inability to get zinc concentrates. - At the i 
pos _ Close of the year the rate of electrolytic zinc production in the United 7 
i States was about 3 percent of rated capacity. ; 

| FOREIGN TRADE. SO : a : 

ye Foreign trade of the United States in zinc normally consists largely a 
ee of imports of zinc ore smelted in bond and exports of slab zinc derived 
Ro _ from the foreign ore. Considerable domestic ore was exported before 

ss the war and from 1925 to 1927. There is a fairly steady export trade 
‘ae in rolled zine, zinc dust, and zinc dross and some flow of zinc pigments - 
eh ~ Into and out of the country. During recent years foreign trade has : 
cy declined to small proportions. | | | 
oo Imports.—The following tables give zine imports into the United 
Be . States from 1928 to 1932 and a record of bonded-warehouse inventories. | 

. Zinc ore and old brass (fit only for remanufacture) imported into the United States, | | 
pe | | a | 1928-32 | 

Ba a ' | [General imports] on | | oe 

i : ce | , | Zine content of zinc ore (short tons) Old brass oo 
be . \ 

ee Year | } — ] : 
i | | Canada | Mexico coher Total Short Value | 

te 1928 tee} 18 | 1, 646 31 1,667| 6,075 |$1,015, 172 ! Re 1929... ___---_.--_.---.-----e le 848 | 13,563 |......--..| 14,411} 7,081 | 1,371, 655 Oo an 1930__.....-._...---------------..-...--. 13 | 25,644 182 | 25,839 3,573 | 535,761 
re 1931_...-..--.--2-2 2 eee eee (?) 778 2 780 2, 212 215, 430 . i 1982 —-—-aannnnonenannasononcnenencteissfeaearanaes 1,904 |...-.....-] 1, 904 31,259 | 3 63, 642 : 

: 1 Figures probably incomplete. 
- ? Less than 1 ton. * 
: $ Jan.-June 20, 1932. None recorded after June 20. : 

| Zine remaining in warehouse in the United States, December 31, 1928-82 ; 

TTT : 

: | Ore and calamine Blocks, Pigs, and Zine sheets 

Year TTT II i aT 

Zine content Value | Pounds | Value | Pounds} Value 

1928... eee eeeeeeeeneen-----| 8,719,200} $797,993 |__-------_|_---------|------ : 
1929___---- eee 3, 758, 809 113, 479 |_...-2222 |---| fee 
1930__....---------------------------] 27, 185, 311 784, 670 = 43, 334 $2, 081 : 
1931_...--.-- 2-2 -------..._-| 22, 377, 439 269, 019 22, 909 $160 71, 089 2, 896 
1982___..---------------.---.-.....--| 10, 211, 618 240, 338 |.---..-.--|.--------.| 48, 339 2, 071 

eee



- . Zine imported for consumption in the United States, 1928-382 ) OE 

. : 1 , . fe 

Blocks or pigs Sheets Old Zine dust oS os 

a Value of " 

08 short _, | Short Short | Short factures vale a 
0) or , or or : 

| teow’ | Value | “tons | Value | ‘tons | Value | ‘tons Value 8 

. _ | 3 
1998.....-| $66 3| $2,556 3|  $260| 146] $14,147 | $115, 784 | $132, 813 
1929___.-- 226 | - 21, 502 (1) 52 (4) 20 159 19,543 | 128,395 | 169,512 

1980-227] «= 281 | 25380) 65] 6,420] 235} 21,968| 76} 7,086} 76,062) 116,925 f 
1931__.---- 274 14, 793 20 2,283] ©) 35 1 97 13, 591 30, 799 os 

| 1932__----| 310} 20,182 39| 4,636 |..------|---.------| ll 966 | 9,318 | 35,052 a 

, 1 Less than 1 ton. | | a a 

. 2 Includes 33 tons of dross and skimmings, valued at $1,829, imported June 18 to Dec. 31; not separately oe 

recorded prior to change in tariff. | : a 

The chief zinc import of the United States normally is zinc ore, | nos 

largely imported under bond so that it can be smelted and the metallic oy 

zinc therefrom reexported without import duties. In 1932, 1,904 tons oy 

of zinc in ore were imported, an increase over 1931 but equivalent to ne 

| only 7 percent of the 1930 imports. Domestic producers did not — og 

report the production of any zinc from foreign ores in 1931 and 1932. a. 

"The United States imports very. little slab zinc, rolled zinc, and oes 

- manufactured-zinc products. In 1932 the total value of these imports oe 

~ was. $35,052, of which $9,318 represented the value of manufactured | ' 

products.. A considerable amount of old brass is imported, chiefly a 

from Canada, which supplied 94 percent of the total quantity in 1932. : 

| The decrease in imports in 1932 resulted from the imposition of the Ue 

| copper tariff on June 21, 1932. After that date no imports of old: - 

brass were recorded. | , | : 3 

Exports —The total. value of the 1932 exports of zinc ore and os 

domestic and foreign manufactures of zinc (not including galvanized | S 

: products, alloys, and pigments) was approximately $908,000, an co 

increase of 23 percent from 1931 but a.decrease of 95 percent from the oS 

recent high in 1925.. | 4 

| The following table shows the principal zinc exports of the United | A 

States during the past 5 years: | - . 4 

Domestic zinc ore and domestic manufactures of zinc exported from the United a 

. States, 1928-32 | 8 

~ | _ : 

. | Zine ore and con- Pigs or slabs! ‘ | Plates and sheets | | Zinc dross Zine dust | ; 

Year |————_ | | 7S —— OO? | 

Short - Value Short Value Short Value Short Value Short Value oe 

1928._..| 4,518 | $208,978 | 25, 280 | $3,013,679| 4,325 | $006,515 | 3,148 | $240,613 | 1, 008 |$199, 081 . 
19299..| ” 71| ~ 2434 | 14.411 | 1,879,039 | 5,265 | 1,075,000 | 3,490 | 217,019 | 1, 256 | 250, 447 | 
1930..-.|_-.....-|...--.._-| 4633 | 450, 417| 3,868 | '761,007| 1,162| 57,288 | 1,177 | 194, 252 
1931_---| 13 373| '643| 51,010] 2759| 461,130| 382] 19,218 | 1,400 | 204,277 
1932. |....-...|_.---....-| 6,471] -277,612| 3,010| 432,849| 178| 8,357 | 1,378 | 189, 236 . 

1 Includes slab zinc made from foreign ore. Not.separately recorded. 

_ Exports of slab zinc in 1932 increased materially over those in 1931 

owing to increased shipments to Japan, British India, and the United _— 

Kingdom, but were only 8.5 percent of the quantity exported in 1925. 

Exports of sheet zinc also increased in 1932,due largely to greater |
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: oe shipments to Canada. Exports of these two commodities during the : 

ae past 4 years are given by destinations in the following table: | 
S | | Slab and sheet zinc exported from the United States, 1929-32, by destinations, in : | ee | ‘Short tons | SG 

oe | Slabs, blocks, or pigs Sheets, strips, etc. ' 
2 _ Destination Tr ODOT > oo 
x . 1929 | 1930 | 1931 1932 | 1929 | 1930 | 1931 | 1932 

: ° | Countries: . | : me Canada. _----_--_. 22-2 2 eee 974° 846 7 15} 2,124] 1,508] 1,087 1, 497 ; me — Chile 22) se} rts | 14d 4| ' 26 7| 7 2 2 . be France__---..---2--.----.---2.---| 2,299 |_-___.__|_.-0- | 13 34. 13 19 : ey Germany. -_-__.----...-.-..----_..| 1,961 564 79 35 35} 20 3 |------.. a mo India (British) -22777277777777777} hear | 1 1,457; 340) 4 1 foo 22 : ie ° : Japan_-_-.--22-22-2 2-2 587 |--------|-----.-.] 3,371 270 194 232 197 | : ee United Kingdom__._.._........_.]. 4,717 640 235 1,428) 1,592; 1,193 ’ 957 1, 029 vo eo | _ «Others. .-----. 2-2-2222...) 1,627| 1,468] 66 | "161 | "865 | 908] 464 | 266 : 
fee 14,411 | 4, 633 6,471 | 5,265} 3,868] 2,750] 3,010 : 
- Continents: a - “pO - North America.__..........-...-.| 1,006] 1,077{ 23] 16| 2,391] 4,776{| 1,197| 1,587 : me | : ‘South America___..-.-.-.---.----}. 626 | 1,186} 145 5 332 314]. 195 89 nn _ Europe_-.....-----------------.--| 10,502 | 2,350] 354] 1,611] 1,772] 1,330| 1,021| 1,066 mG t Asia_._........-....--.....----.--| 2,276 20} 121] 4,839/> 726] °417| ‘339] © "261 - ee Africa._._..----..2--------2--- 22 ).ee---_|--------|_-- w------- 1 i 1 6 . en Oceania... ------.---------------| 1 |-------- waeeoee- sosecteet 43 30 6 1 | : 

Oe Considerable zine is exported each year in the form of brass and 4 
a | in galvanized iron and steel, but data showing the zinc content of > 

Bee these products are not available. Export data on zinc pigments and S| 
Be chemicals are given in the chapter entitled ‘Lead and Zine Pigments a 
per and Salts.” : a | | os 

he | Oo WORLD ASPECTS OF THE ZINC INDUSTRY | - 
R : - oe te 
me International (European) zine cartel —At the beginning of 1932 the _ 
i Cartel was functioning under an agreement among virtually all im- a 
: ' portant zinc-smelting countries but the United States. The total : 
- producing capacity of the members had been established by agreement : 
= at 1,125,000 metric tons of zinc per annum. Production quotas i 

—_ were limited to 50 percent of capacity or approximately 47,000 | 
| tons per month. Cartel stocks on January 1, including some non- , 

member stocks, amounted to about 189,000 tons, of which about | 
| 80,000 tons were frozen by agreement. During the latter part of . 

1931 and the first half of 1932 the existence of the Cartel was threat- | 
ened by abandonment of the gold standard in Great Britain, the | 
imposition of British tariffs on zinc, the demand for tariff protection 2 
in Germany, and the demand of some members for increased quotas. | 
The continued decline of the London price of zinc led to agitation : 
for complete cessation of zinc production for 2 months. However, 
rumors of the impending smash up of the Cartel were dispelled in | 
July by statements in the press to the effect that the Cartel had | 
agreed to continue until January 1, 1933, and that, effective August 1, | 
production would be curtailed an additional 5 percent to 45 percent 
of the agreed capacity, a monthly output of about 42,000 tons. It 
was also reported that the Italian members of the Cartel had been 
permitted to increase production to meet home demands so that 

| Italy might become self-supporting with respect to zinc, as was 
desired by the Government. In return for this privilege the Italians 
agreed not to export any metallic zinc.
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| During the latter part of the year discussions were begun looking 2 
toward extension of the Cartel into the new year. Wide differences 

| of opinion developed. It was reported that some Belgian producers = 8 
- favored by low costs of production were anxious to expand their sales _ a 

in Germany and pressed for larger production quotas. This prompted 3 

German producers to renew their demand for a protective tariff on re 
gine imports into Germany. Other producers, unable to meet the a 

requirements of their customers out of current production, desired to ae 
release frozen stocks. On December 28 a provisional agreement was é 

_ reached extending the Cartel for 1 month to the end of January 1933. a 
Members were to be allowed to exceed their quota upon payment of. 4 

heavy fines for excess production. At the close of 1932 Cartel stocks: - A 
amounted to about 149,000 tons, a reduction of 40,000 tons for the 

year, | | 4 
World production.—World production of zinc (smelter basis) was “3 

805,000 metric tons in 1932, a decline of 19 percent from 1931 and 45 | z 
percent from the record output of 1929. It was the lowest since 1922 ot 
but exceeded the 1921 output by 71 percent. Asin 1931, the decrease oe 
in the United States accounted for the larger part of this decline, do- es 
mestic production having fallen 29 percent compared with 16 percent 4 
for the rest of the world. United States retained first rank among the 3 

zinc producers of the world but by the smallest tonnage margin since. 4 
1913. Likewise, its proportion of the world total in 1932 (23 percent) = 
was the lowest since 1898. | | 4 

Great Britain was the only producer to make an increase. Bel- ole! 
-gium, Norway, Japan, and Italy decreased less than 5 percent in os 

production; Australia, Germany, Mexico, and the Netherlands showed z 

: declines ranging from 7 to 9 percent; while Poland, Canada, and “ 
France accounted for percentage decreases comparable with that of | 4 

_ the United States. Oo a oe 
The following table gives production durmg the past 5 years by - os 

countries: _ Oo | - ey 

: World smelter production of zinc, 1928-82, in metric tons, by countries where smelted | tl 

oo . [Compiled by L. M. Jones, of the Bureau of Mines] | “A 

Country 1928 | 1929 1930 1931 1932 : 

Australia. __._....----.-------------------- 51, 029 52, 705 55, 782 54, 696 50, 569 4 
Belgium_______.....--..--2-.-2ss.2.--2..| 208,300} 197,900} 176,280] 134,720 | 1.180, 000 4 
Canada.........-..------------------------ 74, 176 78, 061 110, 219 107, 612 78, 146 

Czechoslovakia-_..........----------------- 8, 039 10, 675 13, 472 7, 947 1 7,000 a 

France...-----.-..---.2.s.-spesessss--.--| 92463 | 87,380] 86,928 | 62, 900 48, 200 | 
Germany ?_..___.....--......--.-..s---.--| 98,100 | 102,000] += 97,300 | 45, 300 41, 979 : 
Great Britain.__.-.......-.---.---.---.-| 86,284] 59,234 | 49,378 | 21, 582 27, 300 | 
Indo-China......--......-..s-2------------| 2,887 3, 808 3, 857 2; 900 980 | 
Italy... ---....--c--ssscecesscsse-2--------| -10,654 | 15, 804 19,264 16,913 16, 602. 4 
Japan 2000000] | 2 oak | 24,669 | 22, on 1 22, 000 - 

CxiC0_. ss sn eseeseeseessele.{ «1, 220] 15,009] = 29,431. | 35, 248 30, 349 : 
Netherlands......__.......-.---.---e------) = 98,857 | -25,712 | 28,255] = '19,323.|. 15, 624 : 
Northern Rhodesia_.._..._.--------------- 9,751 | 12,316 18, 194 7,038 |......------ . 
Norway ....-.------..--.s2os--2e-seeereeafene-oee nee 5,516 | _34, 611 39, 472 39, 300 | 
Poland..__.... 11. seeseesee-2ee.| 161,815 | 169,029 | 174,362 | 130, 756 84, 953 | 
Spain_..-.--..---.--.s-ssssee------------| «18,549 | 1, 825 10,697 | 10,094 9, 504 - 
Sweden_-_..._.___--..------.--------------- 5, 106 4, 718 4,126 |_-..----..--|__..-------- 

United States... 1... eee] 546,649 | 567,393} 451,816 | 264,803 | «187, 921 “ 
U.8.S. BR. “saese | 33487] 84,650} =, 400 | =~ 11, 000 : 
Yugoslavia....--..-...-...----------------| 4, 888 6, 291 5, 514 4, 439 1 4; 000 , 

1, 401,000 | 1,451,000 | 1,394,000} 999,800 | 805,000 - 
rer ere i A Pn 

1 Approximate production. 
? Exclusive of secondary material (Metalligesellschaft). The figures, published by the Stat. Reichsamt, 

which include secondary material, are as follows: 1928, 104,707 tons; 1929, 108,429 tons; 1930, 101,385 tons; 1931, 

_ 48,621 tons. Figures for 1932 not yet available. 
3 Year ended Sept. 30. 

182217—33-—7 | |
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a World consumption.—Preliminary data on production, imports,and == 
: exports of the principal zinc-consuming countriés indicate that world - 
| consumption of slab zinc in 1932 totaled about 810,000 metric:tons,a  — 
ve decrease of 23 percent from 1931 and of 39 percent from the average ' 
mS of the 5 years 1925 to 1929. -This estimate does not consider the : 
ae decline in stocks outside of the United States and Great Britain, and | 

oO _ since itis reported that this decline has been substantial the figure 
: given above probably understates actual consumption. =i, 

ee In ‘consumption, as well as production, the decline was more - 
. | pronounced in the United States than the rest of the world, as is 
ao indicated by the 32 percent decline in domestic deliveries of primary : 
m | zinc compared with a decrease of about 22 percent elsewhere. Al- : 
. though the United States retained first place in zinc consumption in =—> 

ane 1932, its proportion of the total was only 24 percent compared with 
mee nearly 39 percent during the 5 years from 1925 to 1929. Germany 
a and Great Britain again ranked second and third but decreased 12 
oe and 21 percent, respectively, in the quantity of zinc consumed. - 
oe France and Belgium ranked fourth and fifth, respectively, in 1932, 
ae the former having declined only 18 percent whereas the. latter 

decreased 45 percent. Consumption in Italy and. Japan. increased | 
Pe 6 and 7 percent, respectively. EB ee 

fe | oo | oe _ REVIEW BY COUNTRIES BC a = 

a Australia.—Production of zinc was fairly well maintained in : 
van Australia during 1932 despite low prices, owing to reduction in wage 
pe scales and favorable foreign exchange rates. Smelter production _ 
i declined only 8 percent. Exports of slab zinc fell from 56,000 long 

tons to 37,000 tons (34 percent), while shipments of zinc concentrates 
fo decreased from 88,000 to 63,000 tons. At the close of the year all : 
: four principal Broken Hill operators were producing zinc concen- : 
, trates, Sulphide Corporation having reopened in April after having , 

been idle since December 1930. North Broken Hill modernized its | 
surface plant and completed a new mill during the year. ee 

| Belgvum.—In Belgium, production of slab zinc, which is derived | 
_ almost entirely from imported ores, decreased only 4 percent in 1932. | 
Exports increased from 56,600 metric tons in 1931 to 64,100 tons in | 
1932. Shipments to Germany increased 28 percent and led to revival : 

| of the demand in Germany for tariff protection for the zinc smelters. : 
' Consumption, computed on a basis of production plus imports minus 

exports, declined 45 percent, but this appears to be excessive in view | 
| of the smaller decreases in other European countries. Evidently 

there was considerable liquidation of stocks in 1932, an observation 
substantiated by press reports that Belgian producers were pressing 
the cartel for increased production quotas to meet their export trade. 
During the year Vieille Montagne installed a Waelz plant at Moresnet ) 
to treat calamine slimes. | | 

| Canada.—Canadian zinc production (all electrolytic) amounted to 
86,142 short tons in 1932, a decrease of 27 percent from 1931. Sev- 
enty-six percent of the 1932 total was produced at Trail, British 
Columbia, and 24 percent at Flin Flon, Manitoba. Manitoba 
increased its output 19 percent in 1932, whereas British Columbia 
decreased production 35 percent. Exports of slab zinc again exceeded 
production but were 26 percent below 1931. Shipments to Great 
Britain decreased 31 percent and were 58 percent of the total, whereas
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: those to Japan increased 10 percent and were 17 percent. of the total, . 
: No gine ore was exported in 1931 and 1932. —_ ] a4 

| Virtually all zine production in British Columbia was derived from oe 
the Sullivan mine of. the Consolidated Mining & Smelting Co.. of : 

; Canada, Ltd. A total of 1,447,448 tons of lead-zine ore was mined | 
in 1932, a decrease of 11 percent from 1931. The grade of ore was ue 
slizhtly higher and recoveries somewhat lower, but the concentrates 3 
were of higher grade than in 1931. Costs of producing zinc were SG 
lower, notwithstanding the fact that operation was at 50 percent of ee 
capacity. The company reported a deficit of $2,908,000, after pro- ool 
vision for depletion and depreciation, compared with a deficit of oA 

$713,000 im 1931. a Oo —_ : ag 
- During 1932 the Hudson Bay Mining & Smelting Co., Ltd., the ee 
only zinc producer in Manitoba, mined and milled 1,439,651 tons of of 
ore averaging 0.085 ounce of gold, 1.13 ounces of silver, 1.98 percent og 
of copper, and 3.7: percent of zinc from which 82,565 ounces of gold, | os 
933,983 ‘ounces of silver; 21,079 tons of copper and 20,868 tons of 4 

, zine were produced. All metal produced during the year was sold, 4 
An operating profit (before depreciation). of nearly $1,400,000 was a 
reported. | co | . ns a 

_ Franee——FProduction of zinc decreased 23. percent in 1932. The oe 
-  gmelting industry depends largely on foreign ores, of which 119,000 se 

' Mnetric tons were Imported in 1932, chiefly from Spain, Mexico, and oe 
Sweden. About 47,000 tons of slab zinc were imported, Belgium og 
supplying 57 percent... Consumption declined about 18 percent. | 

Germany.—The German zinc-mining industry was supported in 19382 ~ “ 
by Government subsidies to several privately owned mines. This . 
policy was adopted to meet the demands of zinc producers for a pro- TE 
tective tariff and to prevent further unemployment. threatened by . 
cessation of lead and zinc mining due to extremely low prices. In oS 
principle, the Government was to advance the difference between cost - 
ef production and selling price in the form of a. loan to be repaid later. | ee 

| No: provision was made for custom-smelting plants, and during the oe 
latter part of the year they renewed agitation for a tariff. It was also os 
reported that. the Government was considering financing of the A 
Magdeburg electrolytic zinc plant, which would provide smelting Oe 

: facilities for Upper Silesian ore now exported to Polish smelters. This my 
was opposed by the sulphuric acid manufacturers and pyrite producers - 
on the ground that creation of additional acid-producing capacity at a 
Magdeburg would demoralize their industries. Completion of the S| 
Magdeburg plant would provide German manufacturers with a do- ° 
mestic supply of electrolytic zinc; which is now imported, and would | os 
therefore be a logical first step toward ultimate adoption of a zinc ; 
tanff policy. Early in 1933 it was reported that subsidies to zine 8 
mining companies would be continued indefinitely, indicating that : 
imposition of tariffs had been postponed. 7 , 

Smelter production decreased 7 percent in 1932, and preliminary * 
reports indicate a decline of 14 percent in mine production. Con- 

- sumption totaled about 133,000 metric tons in 1932 compared with | 
151,000 tons in 1931. Imports were 102,000 tons, 14 percent less | 
than in 1931; Poland, Belgium, and Australia were the the principal | 
sources. 

Great Britain—Great Britain was the only zinc-smelting country 
to increase production in 1932. Consumption, however, declined 21
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eo percent, totaling 116,000 long tons, and imports dropped from 145,000 
oo - tons in 1931 to 88,000 tons in 1982. The imposition of a 10 percent 
oO import duty on March 1, 1932, was fairly successful .in excluding : 
co -non-British zinc. Canada and Australia supplied 63 percent of the 
Be _ total of slab-zine imports during 1931 and 87 percent during the last 
pe 9 months of 1932. | : ere | 

oe Italy—Production, consumption, and imports of zinc in 1932 were : 
ho maintained at about the same levels as in 1931. Exports of ore, 
is however, declined over 50 percent. The mines of Sardinia operated 2 
a under subsidies from the Italian Government in 1932,and Monteponi, 
me o Pertusola, and Vieille Montagne were the principal recipients. The 3 
ae last named exports its ore to Belgium for smelting. During the latter 7 

; part of the year Italian smelting companies obtained permission from : 
ee the Cartel to increase their production to meet home requirements, “ 
Bo after agreeing not to export any zinc smelted in Italy. © ; 
Be Mezxico.—Mine production of zinc in Mexico in 1932 totaled 57,000 3 
fo - metric tons, a decrease of 52 percent from 1931 and 67 percent from 
“. the reeord output of 1929. This decline may be attributed to unfav- | 
Poss 0! orable exchange conditions and to the unprofitable nature, under 
eo present conditions, of copper, lead, and silver mining, with which zinc | 

ae is intimately associated in Mexico. Smelter production declined 7 
Bo only 14 percent in 1932. — | ot . re - 
po Newfoundland.—Mine production of zinc was maintained at a high : 
oo rate despite low metal prices. Approximately 131,000 short tons of : 
r | zinc concentrates, containing 67,500 tons of zinc and 7,000 tons of 
pe lead, and 49,500 tons of lead concentrates, containing 31,000 tons of : 
ee ~ lead and 5,300 tons of zinc, were produced in 1932 compared with — 
" 87,000 tons of zinc concentrates and 38,600 tons of lead concentrates : 
eo in 1931. Virtually all the output was exported. . . 
ao 7 Poland.—The zinc industry of Poland experienced another severe : 
no decline in 1932. Mine production totaled only 22,000 metric tons, | 
: a decrease of 65 percent from 1931 and 82 percent from the record 7 
a 7 output of 1930. Smelter output declined 35 percent. Polish smelters | 

treat large quantities of imported ores, mostly from German Upper 
- Silesia. A large part of the Polish production of slab zinc is exported. : 

| In 1932, 73,000 tons were exported, including nearly 10,000 tons of 
| high-grade (electrolytic) zinc. Germany took about 51 percent of | 

- the total and Russia about 11 percent. 
Yugoslavia.—Trepca Mines, Ltd., has proved to be one of the few... _-- 

: producers able to operate profitably under the low prices prevailing | 
| in 1932. During the year ended September 30, 1932, the company 

treated 397,963 long tons of ore, from which 48,566 tons of 76 percent | 
lead concentrates and 62,192 tons of 50 percent zinc concentrates 
were obtained. Mill capacity was increased nearly 50 percent during | 
the year. Earnings permitted payment of a 10 percent dividend. 
Most of the concentrates produced are exported through Salonika. -



LEAD AND ZINC PIGMENTS AND ZINC SALTS | 4 

| ‘By E. W. Peurson anp H. M. Mryrer | | oN 

Sales of lead and zinc pigments in 1932 were affected adversely by 8 
lessened activity in the pigment-consuming industries. Dollar og 
volume of sales in the paint industry, the largest outlet for pigments, a 
fell 26 percent compared with 1931 due largely to the 57 percent 4 
drop in building construction. Production of pneumatic tires and un 

_ storage batteries, in which large tonnages of zinc and lead pigments | “ 
are used, declined 18 and 14 percent, respectively. Considering the ae 
43 percent decrease in new automobile production in 1932, the es 
drop in the tire and storage-battery industries was not as great as oe 
might be expected, due to replacements required by the large number at 
of old cars still in use. The total registration of motor vehicles in- od 

the United States declined only 7 percent in 1932. . : o8 

- Sales of basic lead sulphate decreased the most of any pigments in a 

1932, falling 35 percent. Other declines were white lead, 32 percent; oo 

red lead, 27 percent; zinc oxide, 25 percent; orange mineral, 25 per- | | 

cent; leaded zinc oxide, 23 percent; lithopone, 20 percent; and litharge, oo 
9 percent. | | | ee | | le 

Prices of all lead and zinc pigments, as measured by average values a 
received by producers, decreased further in 1932. Of the more _ Ss 
important pigments leaded zinc oxide slumped the most—21 percent. _ 

Other declines were litharge, 18 percent; red lead, 14 percent; zinc ane 

oxide, 12 percent; dry white lead, 6 percent; and lithopone, 2 percent. | of 

Compared with the 5-year average from 1925 to 1929 average values Oy 

in 1932 represented the following reduction: Litharge, 49 percent; red — os 

lead, 42 percent; dry white lead, 34 percent; leaded zinc oxide, 27 © a 

| percent; zinc oxide, 17 percent; and lithopone, 14 percent. For the _ od 
game periods the New ‘York quotations for pig lead and zinc fell 57 . 
and 54 percent, respectively. | - 

Foreign trade in lead ‘and zinc pigments was affected adversely os 

by a sharp recession in exports of zinc pigments to Canada and the - 

United Kingdom and an increase in imports of zinc oxide. The excess . 

of exports over imports for the United States was only $304,000 in 4 

1932 compared with $2,539,000 in 1930, due in part to the general | 
ebb in consumption throughout the world; however, it may be o 

ascribed more particularly to Canada’s increasing imports from a 

_ Europe and to increased production of zinc oxide in the United : 

Kingdom, enabling it to become an exporter rather than an importer : 

of that commodity. Another factor that may have a more pro- | 

nounced effect in 1933 is the increase in preferential British tariffs on : 

various pigments, established by Canada and the United Kingdom 
in 1932. 

Sales of zinc chloride and zinc sulphate fell 33 and 20 percent, , 
_ respectively, in 1932. 97 :
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can The accompanying table contrasts the salient statistics of the lead- 
oo and zinc-pigment industry in 1930, 1931, and 1932 with the yearly 
- average from 1925 to 1929, and figure 5 traces price trends. 
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FIGURE 5.—Production and price trends of the principal lead and zine pigments, 1915-32.
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Salient statistics of the lead and zine pigments industry of the United States, 1925-32 _ | . : 

| | — | (average) | 1930 1931 1932 ) S 

Production (sales) of principal pigmeiits: . Oo _ - 

White lead (dry and in oil)-....-.---.--short tons-- 154, 483 102, 140 97, 368 66, 674 be 

; Litharge._..._.--------.---s-----------------d0_.-- 84, 845 72, 578 | 63, 890 58, 096 ey 

Red lead_.......-----------4--------+--------d0.-.- 41, 362 32, 941 25, 853 18, 880 7 

Zine oxide_......-----------------------------do----|. 154, 208 119, 142 95, 700 72, 250 a 

Leaded zinc oxidé..--..----.----------.------@0___- 26,609 | 17,279 18, 577 14, 305 oe 
--Lithopone...----.--. sss -ssesesee-see..dol.| 177,745 | 164,065 | 151,850 |. ‘121, 667 | 2 

Value of products: | . — . BT 

"All lead pigments....---.-----------------»-=------|$60, 092, 000 |$38, 386, 000 |$29, 128, 600 | $19, 133, 000 i: 
-AMl zine pigments. .22200007022-TTITIITITT.T-122] 4, 844, 000 |'32, 867, 000 | 27, 189, 000 | "19, 430, 000 af 

 MPothh. se ---eetceeeeeeee-eeee----i-s---+-+|101, 406, 000 | 69, 253, 000 | 56, 267,000 | 38, 563, 000 “ 
- ‘Value per ton received by producers: . | oar 

. White lead (dry) -...-.-..---------------+-2+-+---«--+ 178 140 124 | . U7 “A 
_». Litharge..o2... 225-222 -..----0-------- 4-5-2 see 176 134 109 _. 89 ; a 

Red lead....._-.-.--------------------------------- 193 154 129 Wl : a 

Zine oxide__._..-....-.----------------------+-+---- 138 125 125 110 itl 

Leaded zine oxide...-_----------------------------- 124 | - 120 115 91 : Lath 

Lithopone.......-..-------------------------------- 98 97 86 84 a 
Foreign trade: Ce a, 

Lead pigments: tan! peel | ek 
- Value of exports...._...-.----.-------------2+--] 1,346, 000 | 1, 514, 000 947, 000 365, 000 . oo ied 

. vey Value of imports. 2......---.L2-sl ls. lee - ese .o 30, 000 17; 000 , 14, 000 . 6, 900 ma 

Zing pigments: oan eens fp . OR 
> Value of exports.:_.----.2-.-.--2-L2.----2---- 2} 2, 150, 000 | 1, 827, 000 1, 058, 000 466, 000 Sea 

© Malue of imports.2 200222222] 981, 000 | "788,000 | 635,000 | 21,000, 
 s export balane’._2. 2 ss..2-22-ase eae eects] / 2,535,000 | 2,539,000 | 1,356,000 | 304,000 : ay 

PRODUCTION re 

In this report sales of pigments and salts are considered to repre- oe 
sent production, no account being taken of the stocks on hand at the : 

beginning and end of the yeat. The amounts used by producers at a 
their own plants are included under sales. Co OS 

: The total value of lead and zinc pigments sold by domestic pro- a 

ducers was approximately $38,563,000 in 1932 compared with $56,- oo 

267,000 in 1931. The total value of all lead pigments sold was oo 
$19,132,898 and that of all zinc pigments sold $19,429,629. Sales of 3 
lead pigments decreased 34 percent in total value and 24 percent In “a 

quantity, whereas sales of zinc pigments decreased 28 percent in total a 

value and 22 percent in quantity. The average value per ton of lead Os 
pigments sold in 1932, as reported by producers, dropped 14 percent, “8 

‘whereas the average New York quotation for pig lead declined 25 Ss 

percent in 1932 compared with 1931. Zinc pigments were 9 percent S 

less in value per ton compared with a 21-percent decrease in the s! 

St. Louis quotation for slab zinc. | a 

_ Lead pigments.—All lead pigments shared in the tonnage decline in | 8 

1932. Production of white lead was 32 percent below 1931 and 66 : 

percent below the peak production of 1922. Litharge production | 

was fairly well maintained, having fallen only 9 percent below 1931 : 

and 34 percent below the record output of 1929. Red lead production - 

decreased 27 percent in 1932. Declines in unit values ranged from | 
6 percent for dry white lead to 39 percent for blue sublimed lead. | 
Litharge and red lead unit values dropped 18 and 14 percent, respec- 
tively. |
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: | | Lead pigments sold by domestic manufacturers in the United States, 1 931-82 | 7 

a - | | | | " 1981 1932 a 

e - : . . | Value (at plant, exclu- Value (at plant, ex- 
Beir | _ Pigment - give of container) _| elusive of container) bee 7 Short | Short | . mo, ve | | tons |}——___,—_|_ tons Or - 
. | | Total | Average | Total | Average ~— 

eo a _ Basic lead sulphate or sublimed lead: | _ : of. a fee White....-....--.-.............---| 8,790 | $995, 685 $113 | 5,708 | $534, 369 $94 | a | _Blue.------_----.-----.-.:-..--..] 896 | 90, 755 101 549 | 34,125 62 3 oe Red lead__._____-.--..-..-..-..-.2..2-| 25,853 | 3, 325,875 129 | 18,880 | 2,101,860} 111 : 
be! ' Orange minera]_..___-_--_-_-----_ iL. 282 | 55, 254 196 212 37, 691 178 ‘ mn — Litharge.._.._020"777TTTTTTTIT7} 63, 890 | 6; 933; 241 109 | 58,006 | 5,155,555} 89 3 
cee White lead: | mo 1o oe He , ; Bo Dry.------2---.-------------------] 30,922 | 3, 824, 813 1%} 19,946 | 2,329,876 | 117 4 Be © In off 1ST TT IITT) 66} 446 | 13; 902; 787 200) 46,728 | 8,939,422/ 191 

Boe S _ ° 1 Weight of white lead only but value of paste. - | a - ts | - : 

~ Zine pigments and salts —Although the production of lithopone has” 
Boe been greatly reduced during the depression it has not fared as badly vE 
oe as the other principal white pigments. The 1932 output.oflithopone 
~~ Was 20 percent below that in 1931 and 41 percent below the prede- = 
BaF pression peak, whereas that of zinc oxide fell 25 percent and 55 
a percent and that of white lead 32 and 66 percent for the same periods. = 
Br _ This was not accomplished by price reductions, aslithopone producers —- 
Po reported smaller decreases in unit values than have white lead and =| 
m zmc oxide producers. = _ re | | 
mo Production of zinc chloride and zinc sulphate dropped 33 and 20 : 
a _ percent, respectively. -The average value per ton received by zinc | 
me chloride producers increased 7 percent, whereas that received by zinc 

sulphate producers declined 13 percent. Co - oo: 

| _ Production and value of zinc pigments and salts sold by domestic manufacturers in ; 
no | _ the United States, 1931—82 : _ | : | 

a | | , 1931 1982. | 

| : Value (at plant, exclu- Value (at plant, exclu- 
Pigment or salt sive of container) sive of container) 

. Short | Short | 
tons | ]_ tons |-—— i 

Total Average Total Average 

. Zine oxide }_____.-...._....._....| 95,700 | $11, 997, 996 $125 72, 250 $7, 956, 697 $110 | 
Leaded zinc oxide !_._-_....._..._| 18, 577 2, 140, 864 115 14, 305 1, 296, 076 91 
Lithopone___...__...__..._...-_._] 151, 850 12, 999, 590 86 | 121, 667 10, 176, 856 84 
Zine chloride, 50° B_.__.-.--.---| 34,885] 1,417,010 41| 28,524| — 1,083, 255 44 
Zine sulphate. ____.-----_._______ 5, 290 | 199, 482 38 4, 252 138, 476 33 
a 

1 Zine oxide containing 5 percent or more lead is classed as leaded zinc oxide. 

| CONSUMPTION BY INDUSTRIES | 

White lead.—By far the principal use of white lead is in the manu- 
facture of paint, which accounted for 95 percent of the total con- 

: sumption in 1932. The tonnage used in 1932 was 31 percent below 
that in 1931 and 54 percent below 1929. Consumption of white lead 
in the ceramic industry decreased 38 percent in 1932. |
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Distribution of white lead (dry and in oil) sales, 1929-32, by industries | | 4 

1929 1930 1931 1982 | Ms 

_.. Industry - to | ed een 

| Short | Percent.| Short | Percent Short | Percent | Short | Percent rr 

| | tons of total | tons of total tons | of total tons | of total J ee 

Paint___._.---.------| 136,526} 928] 91,563] 89.6. 91,832} 94.3] 63,399 95. 1 ORG 

Ceramics.,-..-.------ 4, 246 — 2.9 3, 366 3.3 2, 848 2.9 1, 761 2.6 at 

 Other--- | | 289] AB]. 721L] 71 2, 688 2.8| 1,514 2.3 | 4 

a 147,081} 100.0} 102,140| 100.0 97,368 | 100.0| 66,674 10.0 os 

Basic lead sulphate Consumption of basic lead sulphate in paint me 

- manufacture in 1932 was 32 percent below that in 1931 and 58 per- ae 

cent below 1929. ‘The use of this pigment in storage batteries has 4 
, . 

o . e e e 
Pe 

slumped 92 percent since 1929. The white variety 1s the whitest of a 

- the lead pigments, and the blue variety is said to be especially effective os 

| in paints used as protective coatings on metallic surfaces. 7 oa 

ae - 7 Distribution of basic lead sulphate sales, 1 929-82, by industries : - | - - 

| 1929 19900—~—”t—“‘*;:: 1982. oe 

 -_Maustry «= [To a a ec a 
a . . -| Short. | Percent | Short Percent | Short’ | Percent | Short Percent oe 

a o,f tons — _of total __ tons of total |. tons of total tons | of total ve 

Paints...............} 13,435] 79.9] 9,573 | 83.0 ga] 988] 56891] ~ 90.9 re 

' Storage batteries. ..-- 2, 327 13.8 | «* 1,104 9.6 697} = is. 195 3.1 “as 

_ Rubber. -.------------ 655]... 3.9 |: 394; 3.4: 173 1.8 77 1.2 a 

Other. LTT] sor] | 8B] 0] 08 5.2 26] 4.8 oN 

: 100. 0 ‘ 100. 0 i 100.0 | 6,257 100. 0 as 

Litharge—The principal use of litharge is in the manufacture of De 

storage-battery plates. Sales to this industry fell off 7 percent in a 

1932 and were equivalent to 79 percent of the quantity used in 1929. 

Sales to the insecticide industry, the second largest user, have 1n- Ss 

creased steadily during the past few years due to increased use of | vie 

lead arsenate in the spraying of fruit trees. Recent rulings of the Qa 

Department of Agriculture cutting down the permissible arsenic ok 

content of fresh foods may adversely affect the consumption of lead Q 

arsenate. The sales of litharge to the oil-refining industry have ty 

dropped steadily since 1929 as shown in the following table. Better 7 

grades of raw materials are now being used in gasoline manufacture ae: 

and yield a sweeter product, requiring less litharge in the refining “4 

process. Moreover some plants have installed processes for recov- : 

ering the litharge formerly discarded. :
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a : ; :  - Distribution of litharge sales, 1 929-82, by industries - | OO 

Be , 1929 ~ 1930 1981 1932 | 
x - ‘Industry - ns se wt 
- a. Short | Percent} Short | Percent | Short | Percent | Short | Percent M . tons of total | tons of total tons oftotal | tons of total 

Bo Storage batteries...._| 37,160] 42.2] 33,173| - 45.71 31,605;  49.5| 29,3651 50.5 
bo Insecticides... _....-_- (1) . () 6, 000 8.3 7, 508 11.8 11,735 20. 2 ‘ a | Oil refining-...-------| 13,615| 15.5} 12028] 166] 7,351 115] 4,793 8.3 bo Ceramics__.....-._-_- 8, 663 9.8 4,089 | = 5.6 4, 124 6.5 2, 963 5.1 : re _. Chrome pigments_-_.|. 8; 112 9.2]. 3,286 4.5. 3, 582 | 5.6 2, 591 | 4.5 ‘ ee Rubber.._._..________ , 6, 651 - 7.6 4, 736 | 6.5 3, 032 4.7 1, 921 3.3 fe Varnish___._._---| 3124| 3.6]. 698 1.0 641 10} 1,360 2.3 a Linoleum _-.-----..._- 322 4 388 5 208 9°48 169 3 q : —— Other.-.-----.-------] 10, 269 17 | 8180} 103] 5,889] = 1} 3199] 
Py 87,916 | . 100.0) 72,578] 100.0 63,890 | 100.0} 58,096 | 100.0 7 

mo | - 1 Included in other. Not separately reported. . a | ng ' 

be __ Red lead.—In 1932, 22 percent less red lead was used in storage 
ae batteries than in 1931 and 59 percent less than in 1929.. Compared 

cn | with litharge red lead has decreased relatively more in this important _ 
ee use. For several years battery manufactures have been employing 7 

smaller portions of red lead in the paste that forms the battery plate. . 
a As red lead costs more than litharge this trend probably has been 
Be accelerated during the depression to reduce costs of production and — : 
po meet the lower scale of storage-battery prices. It is believed that 
ee _ some manufacturers are substituting for red lead a substance referred | 
we to as active lead or suboxide of lead. Red lead continues to be the : 
Lo _ most effective protective paint for iron and steel, and the sharp | 
ou recession in its use in paint manufacture reflects the low level of. . 
Ro building construction. - oo , 

é Distribution of red-lead sales, 1929-82, by industries : 

: | ee 1929 . 1930 1931 1982 A 

Industry EE ee nn ns rs es ee eee | Short | Percent | Short | Percent.| Short | Percent | Short | Percent : 
tons of total tons | of total tons of total tons of total 

, | Storage batteries.....| 25,689} 59-7| 18,998/ 57.7] 13,700| 53.0] 10,655 56. 4 Paints.-....---.--.--| 11,855] 27.6 10,906; 331] 9,956| 3581 6389 33. 8 | - Ceramics. _.__.._____- 903 2.1 | 835 2.5 811 3.1 467 2.5 Other-.2---2----2 1] 4,574; = 106 | 2, 202 6.7] . 2,086 8.1| 1,369 7.3 
43,021) 100.0 { 32,941} © 100.0} 25,853] 100.0] 18,880] 100.0 

: Orange mineral.—Sales of orange mineral declined 25 percent in 
1932, the major decrease being in ink manufacture. | | 

Distribution of orange-mineral sales, 1929-32, by industries | 
eee 

1929 1930 1931 19382: 

Industry 
Short | Percent | Short | Percent | Short | Percent | Short | Percent 
tons of total tons of total tons of total tons of total 

Ink manufacture _-___ 151 22.3 | - 88 24.7 119 42. 2 58 27.4 Color pigments___.__-_ 487 71.8 188 52. 8 114 40. 4 108 50. 9 | Other.__.---..2 22 _-. 40 5. 9 80 22.5 49 17. 4 46 21.7 

678 | 100.0 356 | 100.0 | 282] 100.0 212 100. 0 
td
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Zine oxide and leadéd zine oxtde.—-Owing to the refusal of one large | : 
manufacturer to sexregate ita sales of the zine oxides the Bureau of 4 

Mines is unable to report the consumption by industries. These pig- a 
fnerits se used largely in the matiufacture of rubber and paint. : 

‘The most recent source of data on the consumption of zinc oxide. os 
in the rubber industry is the Census of Manufactures for 1929. 7 “ 
According to this report 66,888 tons of zinc oxide wefé used in the a 
manufacture of rubber goods in 1929, or 42 percent of the total sales oo 
of zine oxide reported ‘By domestic producers in that year. Highty+ 4g 
three percent of the total was: used in the manufacture of tires and — ok 

inner tubes, 4 percent in rubber boots and shoes, and 13 percent in er 
rniscéllanéous rubber goods. The data indicate that the average zinc | oe 

- oxide content of all rubbe? goods is about 6 percent by weight. 4 
 Acéording to the Census of Manufactures for 1929 the paint indus- re 

try consumed 55,603 tons of zinc oxide in that year. This quantity | S 

probably includes lesded zine oxide also; this the tonnage represents 3 
-- 30 percent of the total sales of zine oxide and leaded zine oxide as . 

tepotted to the Bureau of Mines for 1920. I 8 
Lithopone.—Increasing use of lithopone and other zine sulphide pig- | oe 

- ments in the paper industry is indicated by research recently com- ae 

pleted. Laboratory and preliminary plant tests have shown that OO 
these pigments give to paper increased opacity, whiteness, and bright- __ vs 

' ness and a superior printing surface. In addition, the antiseptic , 
properties of the zinc pigments aid in keeping down bacteria which OO 
cause the formation of troublesome slime in paper+plant pulps. 7 
‘Sales of lithopone to the paint industry were 22 percent lower in 3 

--- 4932 than in 1931 and 38. percent below 1929. Floor coverings and =: 
textiles took 15 percent less in 1932 than in 1931 and 53 percent o 

- jéss than in 1929, and sales to the rubber industry were 32 percent : 
below 1981 and 45 percent below 1929. : oo 8 

‘Lithopone prodiicérs reported the use of about 3,700 tons of litho- 8 

pone in the manufacture of titanated lithopone in 1932 compared oe 
with over 4,000 tons in 1931. Sales of high-strength lithopone held oe 
up slightly better than of ordinary lithopone. | | a 

Distribution of lithopone sales, 1928-32, by industries | : 

| | to | 1932. | ce} 

. adie 199d (short |'1920 (short | 1930 (sHort | 1931 (short nn in a 
| . Industry | _ tons) tons) | tons) tons) — Short tons Porcént | 

paints, ott icie bid toxtiioa.--| “Aaie| "b00| “Bssoge | "20,780 17, e01 ie | 
Rubber. .---.---4..-.5--2282.6]. 6, 898. | 7,176 . 8,997 5,. 3; 955 3.2 

Sipe} gba | tote | | 8336 em; bee | : : 

7 : | 200,468 | 206,315 |  164,065/  151,850| 121, 667 100. 0 

Zine chloride-—The principal use of zine chloride is as a wood . 

preservative, and statistics indicate that it is being replaced by | 

creosote in this field. According to the Department of Agriculture 
the consumption of zinc chloride by wood-treating plants rose from | 

about 8,000 tons in 1909 to a peak of nearly 26,000 tons in 1921. 
Since then it has dropped to about 12,000 tons in 1928 and 5,000 

tons in 1931. Meanwhile, the consumption of creosote increased
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- | from 51,000,000 gallons to a peak of 226,000,000 gallons in 1929. —-’ 
s, 7 The consumption of creosote in 1931. was 30 percent below that of — . 
“ 1928, whereas that of zinc chloride fell 56 percent. = = ©« | 
te Zinc. sulphate-—Sales of zinc sulphate decreased 20 percent in 
: 1932. One principal use of zinc sulphate is as a depressant in the . 

flotation of lead-zine ores. In 1929,.1,425 tons were so used, but | 
ee only 1,063 tons were used in 1930 and 509 tons in 1931. a 

peo RAW MATERIALS USED IN THE MANUFACTURE OF LEAD AND 
be ZINC PIGMENTS AND SALTS — re 

ho _ Lead pigments and zinc pigments and salts are manufactured 
ee | from a variety of materials, including ore, refined metal, and mis- 
- —-_- eellaneous secondary materials, such as scrap and waste, from various : 
Loe industrial processes. In 1932, 96.1 percent of the lead in lead pig- os 
: | ments was derived from pig lead, 3.7 percent from ore, and 0.2 percent | 
OC from secondary material. For zinc pigments the proportions were : 
- 59.3 percent from ore, 21.4 percent from slab zinc, and 19.3 percent 
S from secondary materials, 8 sss - 

re Metal content of lead pigments and zinc pigments and salts produced by domestic 
fe | | manufacturers, 1931-32, by sources, in short tons - | : 

ie sO ae | fe ggga | 1932 ; 

eo Source | peadin | Zinein | 7..4;, | Zine in my tent] BMERES | pigments] Pigments 
o Domestic ore.........---.-__--.---------- 5, 722 74, 582 ; 4, 982 - «64,9382 fe _ Metal... 2222] 166,328 | «26 293} ~~ 197,318] 19° 853 Be Secondary material 2 ._-_-_-._.-.-.-.--_--22 eee 710. 22, 799 | 262 | 17, 860 - 
. | | | ce 172,760 | 128,554} 132,512| 92,645 

__ 1 Includes also lead recovered in zinc oxide and leaded zinc oxide. The metal content of lead acetate : : and lead arsenate is not available as no canvass of their production is made by the Bureau of Mines. More- 
over, these salts are derived from pig lead, and their metal content has already been taken into Statistical 
account in the figures covering lead production. . 

2 Zine ashes, skimmings, drosses, and old metal. ; 

: In the following tables the source of the metal used in the manufac- . 
ture of each pigment and salt is given. Pig lead is used exclusively, 
either directly or indirectly, in the manufacture of white lead, . 

| litharge, red lead, and orange mineral and to a large extent in the | 
manufacture of basic lead sulphate. Zinc oxide is the only pigment in 
which considerable quantities of slab zinc are used. Ore is employed 
in the manufacture of zinc oxide, leaded zinc oxide, lithopone, zinc 
sulphate, and basic lead sulphate. Some secondary lead is used in 
the manufacture of basic lead sulphate, and a substantial proportion 
of the zinc in lithopone and zinc chloride made in the United States 
is derived from secondary material.
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Lead content of lead and zinc pigments produced by domestic manufacturers, 1931-— | - 4 

32, by sources, in short tons | , oe 

a 
Oe 

| . 1981 | - 1982 0° lg 

. | Lead in 1 pigments pro- | Lead in pigments pro- | : | Q 

Pigment : uced from— . Total duced from— | otal F 

- | [| _____———— lead in |-—7; __7_| ead in ok 

- | | Second- | _ PIS: Second- | _Pl8" i 
Domes- | pig ments | Domes- | p; ments 's 

: Pig lead | ary ma- + Pig lead | ary ma- a: 

lic ore . terial | tie ore terial oe 

White lead...........|......-..-] 78,374 |----------} 78,374 |----------| 58, 784 |----------| 58, 784 : 3 

Red lead_-----------f----------| 23,005 |---22-----] 28,005 |-.--------| 1%, 569 |----------| 1% 8 oi 

Litharge..--------..-|----------| 0, 446 |---------- 60, 446 |..-.------] 52, 877 |---------- 52, 877 a 

Orange mineral - ___.-}-...------ 256 |.--------- 256 |..-------- 147 |..--.----- 147 

Basicleadsulphate__|1,901| 4,247) 569} 6,717) 1,783) 2, 941 262 4, 936 Ss 

Leaded zinc oxide_--- 3, 821 |..-------- 141 3, 962 3,199 |_---------|---------- . 8,199 oie 

Zine oxide......------|----------|----------|----------|-----22 22 [enn nne
r rnc ee “y 

et _ 5,722 | 166,328]; . 710| 172,760| 4,982) 127,318| 262 | 182, 512 ve 
oo *S 

Fine content of zine pigments and salis produced by domestic manufacturers, 1931- | eS 

- ! 32, by sources, in short tons a | SEE 

oo . 1931 | 1982 | os 

° co . Zinc in pigments and salts Zinc in pigments and salts : A 

Pigment or salt produced from— |. Total produced from— Total “ 

oe | tin i |__| Zine i og 

Second me ants | Second rests | we 
ond- | men . ; - : oS 

| Domes- Slab zine ary ma- and salts “tle ore Slab zinc ary mar and salts on 

Zinc oxide.....-.-.---| 47,460 | 26, 136 45.| 73,641] 38,205] 19,771 325 | 3, 391 = 

Leaded zine oxide_...||__ 8,997 |---------- 546| 9,543 | 7, 556 24 |.--.--...-| 7,580 “ 

Tithopone. | 117,487 |---| 15,111 | 132, 508 | 118,874 |..-.---2--| 11,910 | 1 25, 488 

Zine chloride___...---|---------- 67 6, 351 6, 418 |_.-------- 53 5, 104 | 5, 157 

Zine sulphate....-.-| 588 20 "746| 1,354| 507] - 5 521 | —«+1,033 - 

74,532 | 26,223 | 22,799 | 123,554| 54,932 | 19,853 | 17,860) 92, 645 oS 

-1 Includes zine content of a small quantity of zinc sulphide produced. . 7 2 

PRODUCERS AND PLANTS | | e 

| A list of the producers of the various lead and zinc pigments and : 

zinc salts was given on page 220 of Mineral Resources of the United - 

States, 1931, part I. Dumng 1932 1t was reported that the Eagle- “ 

Picher Lead Co. added 10 litharge furnaces to its Joplin plant, raising af 

the total to 16. Early in 1933 it was stated that the Golconda Mining a 

Co. was constructing a 50-ton mill near Kingman, Ariz., in which a - 

new process for making zinc oxide will be used. This is the same ) 

group (Copperconda Mines Co.) that considered plans for erecting & . 

plant at Santa Ana, Calif., in 1932. . | 

The Ozark Smelting & Mining Co., a subsidiary of the Sherwin | 

Williams Co., began producing zinc sulphide pigment in 1932 at its - 

plant at Coffeyville, Kans. 

4
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oo - PRICES — oo | | : 

oe The total value and the average price received by producers from : — sales of lead and zinc pigments and salts are stated earlier in this | 
Se chapter. The range of market quotations as reported by the Oil, | 
coe Paint and Drug Reporter appear in the following table: : 

: Range of quotations on lead pigments and zine pigments and salts at New York, Be, | | 1930-32, in cents per pound - | 

s | _ Product 1930 1931 19321 

Basic lead sulphate, or sublimed lead, dry, casks_...__.........|  6.75-7.75| 6.00-6.75| 5. 50- 6. 00 | mo, White lead, or basic lead carbonate: . . pf a Dry, casks... -------------22e---neneeeeneneneneeneee-| 7225-825] 6.80- 7.25 | 6.00- 6.50 oo | In oil, catload lots_..---....------.-----------2-------_2---| 10. 6911.54] 9. 33-10. 30 (2) | po Litharge, American, commercial, powdered, casks..---..---...| 7.75- 8.75 | 5.75-7.75| 5, 25- 6.00 ' ce Red lead, dry, casks.....-----_-2...-...-..-...-----.--..---...| & 75-9. 75 6. 75— 8. 75 6. 25— 7. 00 : i Orange mineral, American, casks. ._..2.....-.....__._..-..-...| 10. 75-11, 75 9. 50-10. 75 8.75-10.75 | : Bey Lead acetate, brown, broken, barrels !___-..--.---.-.-.22::-..-| 10.50-13.00| 10.00-10.50| 9. 00-10. 50 a He . toad arsenate, powdered, drums !_._._2.-_.-_----._._..._-..__| 13.00-16.00 | 10. 00-16. 00 9. 50-14. 00 m os inc oxide: : . . , a , Fv _ American process, lead-free, bags, car lots_........-.-...-.__| | 6. 50 | 66.50} 35.75 -6.50 . bo American process, leaded, barrels, car lots....._.....-2._.- 6. 50 - 6.50 | 35. 75- 6.50 2 ‘ . oe French process, red seal, bags, ear lots__._.-....-.._...____| . 9. 38 9.38 | 38. 63- 9.75 a! : French process, green seal, bags, car lots._.....-...--------| 10. 38 10.38 | 3 9. 63-10. 38 ie French process; white seal, barrels, cat lots._..--.--_-______ 11. 63 11. 63 | 3 10, 88-11. 63 Be . Lithopone, American, bags, car lots_...........-.-..---_-.__-..| 450+ 5.25 4, 50 3 4, 50 oS Ho Zine sulphide, 500-pound barrels_..-.-....--__________......-..| 16. 00-8200 | 13. 00-1650 | 13. 00-13.50 He Zine chloride: | . oe a a Solution,’ tanks. ..--------2.--------. 2 eee i] 2 Oe 8. 50 2. 25- 3.00 - 8.00 * _ . moe Fused.....-.---.--=------------ 22s eens oe eee eee 5.75 | 5.00-5.75| 6,00-6.75 be : Zinc sulphate, erystals, barrels 1_._.............-_..-..---.-...| 3,00 3.50 3. 00- 3. 50 3. 00— 3. 50 : 

Bow 1 Compiled from weekly reports. . = - ee ? Figures not available. — o wee 3 Beginning with June 4, 1932, recorded as 2-ton lots. | ot bo 4 At works. | . 

ae Quotations for white lead and basic lead sulphate were steady up to __ | 
a the latter part of December, when a decrease of one half cent per 2 
7 pound was announced. The lead oxides fluctuated more, following - 
; the trend of pig-lead prices more closely. Quotations were main- : 

| tained at the level of the beginning of the year until the middle of 
- July, when a drop of one half cent was recorded. During August 

| three successive rises of one fourth cent each brought quotations above 
| | the opening, but this was followed by a %-cent drop the first of | 

October. A week later quotations again rose one fourth cent, where 
they remained until another \%-cent cut was announced the last of | 
December. At the close of the year oxide quotations were one fourth | 

- cent below those at the first of the year. : 
Zine oxide quotations were reduced three fourths cent per pound 

below the year’s opening levels about the middle of March and held 
at these levels for the rest of the year. Early in June, however, fur- 
ther concessions were made by reducing the tonnage requirements 
from carload lots to 2-ton lots. The quotation for hithopone was 
maintained at 4.50 cents, but the basis was changed from carload to 
2-ton lots early in June. | 

| FOREIGN TRADE 

The United States continued to have an export balance in its foreign 
trade in lead and zinc pigments and salts in 1932. Exports were 
valued at $974,253 and imports at $592,245, leaving an export balance
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of about $382,000 compared with $1,546,000 in 1931 and $3,338,000 _ a 
in 1929. -In 1929 exports were valued at $4,536,000 and imports at a 
$1,198,000. Zinc pigments and salts accounted for 53 percent. of the 
exports and 91 percent of the imports in 1932. oe Be 

The following table shows the value of the various pigments and - 
| salts imported and exported in 1931-32: | os 

Value of foreign trade of the United States in lead and zinc pigments and salis, : 
- | 1981-82 - 

—_ a 1931 1932 ze 

oo Imports Exports | Imports Exports | ee 

Lead pigments: . : od fe oe ee — a: 
"White lead.....--------.---------2-i--------------] $12,114 | $562,228} $5,078. | $174, 403 oe 

Red lead.__.....-..-.--..-s--ss-seseeeneeee ene 44| 1384999 734] 2 58, 150 : 
Litharge.__.._-.._.-----.----.----------+---------- 48 (1) pence e nena ne 132, 942 oe 
Orange mineral__..-......-------------------------} 1, 937 (4)- 530 | () : ° 

Total_.-----------------2----2--eeeeeeeeeee eee] 4, 148 | 947,187 | 6, 887 365, 495 oS 
Zinc pigments: 7 - Doe A 

"Zine oxide.-..--.-----------------------------------| 189,477 | 717,224 | 241, 968 196, 149 en 
Lithopone.......-.-.-----.-.------------------4---- 428, 523 341, 257 271, 678 270, 195 a 

. Zine sulphide. --..--------------------------------- 16, 590 |..-.--- 2-8 7, 186 |__----___--.. od 

otal... -neeenennpecceenneeeeeeeeeeee-ee-eee-} 634,590} 1,058,481] 520,827 | 466, 344 a 
Lead and zincsalts; = © | | | | 4 

Lead arsenate___._--_._----__-.----------_----------|------------ 176, 212 |___.___-_--- 96, 199 4 
‘ _Alllead compounds 3___.__..----------------------- 47,390 j..----------| | 46,528 {_. 2222222. oo! 

Zine chloride..__._--.-.---------------------------- 20, 868 j|_...-.-.--_- 15, 456 |... 7 
' Zine sulphate.-_-.--..-------.--------------------- 7, 248 |..---------- 3,097 |_-.--------- 4 

All zine compounds 3_-_-__..-----------------------|------------ 87,914 j------------| 46, 215 . : 

Total....-------e---aeeeeeeeenneeneceneeeeeee---] 75,506 | 264,126 |. 65,081 | 142, 414 : 
Grand total......----------2---------------------| 724,280 | 2, 269,764 | 592,245 | 974, 253 | : 

1 Red lead includes litharge and orange mineral. | . 4 
2 Red lead includes orange mineral. o ar 
3 Excluding pigments. Salts not classified separately. OO a 

- Lead pigments and salts —Imports of lead pigments and salts are of , 
negligible proportions. The most important item is the group of ae 
lead compounds including lead acetate, lead nitrate, and others. - 

Lead pigments and salts imported for consumption in the United States, 1928-32, ° a 
| | an short tons } 

| oe Thonate| Red O Lead | ‘Total 0d of : carbona e : range : OLB. “OE 
Year white | lead | Vitharge mineral sends | Value ne 

| | | | lead | , Pounds . 4 

4928 eee | wl 1]. a1 118 | $44,310 7 
FC nnn 98 5 2 26 293 | 76, 023 : 
1930__.-......-.---2- 2-2-2 -e- ee eee ne 74 10} () 13 207 | 66, 727 
1931_..--....--.--s-.-s2e- 2 -se-ene een ennee 68] (1) (1) 12 200} 61, 533 
1932.1 .2 22s seeeeneeeeceeeeeeeee eee 29 Af -------| 4 277) 52, 865 7 

1 Less than 1 ton. | 

The principal exports are white lead, litharge and red lead, and lead | | 
arsenate, all of which decreased sharply in 1932, Exports of white lead, 
litharge, and red lead each amounted to less than 3 percent of the : 
domestic production of each of these pigments in 1932. Shipments of 
white lead to foreign countries decreased 66 percent in 1932 owing to :
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- the drop in exports to the United Kingdom. Exports of red lead and 
. _ litharge fell 36 percent, as our principal customer, Canada, took 
a 34 percent less than in 1931. - , | ae Po ! 

Cc Lead pigments and salts exported from the United States, 1928-32, in short tons a 

oe | - | White | Rea | | teaa | ‘Toad | a yo ite € * ea ea | me Year lead lead ! Litharge arsenate | com- Total value 2 

aan 19% eee} 6,476 | 2,084. 5AT 192 | $1, 501, 950 a 
we 1929_.---.--.---ssesteseseseeeess-e----| 5, 908] = 2,890] 2) 782 |_.........| 1,616, 937 
Bo 1930_..--..-- s-secseceeesesese- esse] 6,546] 4128} 1,135 |.-----.-.| 1,777, 169 
me 1931_.-..--.- 2. -s--seesessleeeeee_-----| 8,008] = 3,087] @) 894 |__.__....| 1, 128, 369 : 

1932.._--..---sssessesevsee-seeeee------| 1, 681 493 | 1, 493 595 |...-.....| "461, 604 

. : . 1 Includes litharge from 1928 to 1931 and an unknown quantity of orange mineral, 1928 to 1982. 
: 7 2 Included with red lead. ; 

: a White lead and red lead, orange mineral, and litharge exported from the United : 
eo , | - States, by destinations, 1928-32, in short tons a 

os 7 oo . Red lead, orange mineral, and | 

bo | Destination _ | | . 

he 1929 | 1930 | 1931 | 1932 | 1929 | 1930 | 1981 | 1932 — - 

ee | Countries: 7 ; 
fe. So Argentina._......---.------------ 400 | 4384 67 31 25 96 103; =s«éHB a: 
re - Canada_._..--.--.-..--s-s----| 122 | 66 | SL 93 | 1,545 | 1,604| 1,935| 1,268 =. 
Po _ Netherlands..............-..---..| 582] 257| 361] 9.387 |_-------| 58] 37 4 
ei? Netherland West Indies__._.----- 2 3 1 3 212 901} @)- 3 . 
on Panama-.-._-..--.---------------- 568 101 1 201 77 79 76 2 
M Philippine Islands.......--....-.| 228| 380] 112] 145] 133) 144) 86] 105 
ee United Kingdom.........-..-..-.| 3,382] 4,750 | 4,235| 743| 169| 442) 233 26 
Mo Others 22222-22074 | 7555 | 150 | 148 | 729 | 804] 617 | BIS 
me | Total.........----...----------] 5,908] 6,546 | 5,008 | 1,681 | 2,890| 4,128 | 3,087| 1,986 | 
Be | Continents: . | 
" North America___...-..---------- 940 388 152 326 | 2,100} 2,814} 2,117 1,379 oS 
: South America__-..-.------------ 496 575 83 75 196 199 223} 218 

Europe.__._.._....-...-.-.......| 3,937 | 5,075 | 4,619| 1,131| 227| oi] 490| 197 , 
: Asia... | 494 | 484] 193 | 74s} 213 | 800} tz] 170 
| Africa...-...-...-.-2.---0-2--- 5 gs} 30] (i) 1 7| 40 21 : 

Oceania.__.__..--.--.------------ 36) 16 1 1 153 107 | ©) 1 i 

| 1 Less than 1 ton. | , . | 

| Zine pigments and salts—For the first time in several years the | 
| value of zinc pigments and salts imported exceeded that exported—a 

: result of a sharp decline in exports of zinc oxide and zinc salts and a 
substantial increase in imports of zinc oxide. Lithopone continued 
to be the most important zinc import both in tonnage and value 
notwithstanding a 17 percent drop in tonnage. Imports of zinc 
oxide (dry) increased 86 percent in quantity. Nearly all the zinc 

| pigments imported in 1932 came from Europe. The Netherlands 
supplied 56 percent, Germany 1 percent, and Belgium 43 percent of 
the lithopone. Imports of zinc oxide originated as follows: Belgium, 
24 percent; France, 12 percent; United Kingdom, 55 percent; Ger- 
many, 4 percent; and other countries, 5 percent. Most of the 1932 
increase was derived from the United Kingdom.
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- ‘Zine pigments and salis imported for consumption in the United States, 1928-82, in OS 

oe _ short tons | . a 

a | Zinc oxide | ; | - 
| ‘Year | Litho- Zine Zinc Zinc Total 

- pone | sulphide | chloride | sulphate | value 2 

. Dry In oil a 

1928___..-.---------------------| 1,348 107 | 9,885 169 563 683 ($1, 165, 663 : 
1929.__._--_--..----------------]| 1, 267 110 8, 409 315 638 909 | 1, 122, 490 we 

1930... ss -seeeeeeee| «6086 |- «= 79 | 7, 018 80 351 519 | ' 831, 284 4 
1931_-_-...-.---..--------------| 1,352 105 | 5,674 67 278 208 | 662, 706 e 
1932__.-----..--2s-2s-se--------| 515 157| 4,724 33 251 131 | 539, 380 a 

Exports of lithopone, zinc oxide, and zinc salts in 1932 declined 16, oo 
.75, and 70 percent in quantity, respectively, and the total export th 

value of the three commodities declined 55 percent. Canada con- oe 

tinued as the principal importer of United States lithopone and zine 

oxide, but shipments of lithopone declined 13 percent and zinc oxide oY 

74 percent. Canada increased its imports of zinc oxide from the a 

United Kingdom and the Netherlands 91 percent and 70 percent, Ss 

respectively, in 1932. Shipments of zinc oxide to the United King- oe 

dom declined 94 percent in 1932. Owing to the increased production a 

of zine oxide at home the United Kingdom has changed from an 8 

| importing to an exporting nation in this commodity. ao 

| Zinc pigments and salts exported from the United States, 1928-31, in short tons - 

| Zine | Litho- | Zine | Total Zine | Litho- | Zine | Total ost 
Year oxide pone salts value Year oxide | pone salts value x 

1928.....| 14,799| 3,326] 1, 688 1$2, 338,954 |] 1931.-_| 5,131} 3,821 | 1, O11 |$1, 146, 395 : 
1929..| 17638| 4,556| 1,711 | 2,919,140 || 1932__---) 1,261 | 3, 212 299 | 512,550 a 
1930.....| 10,753 | 3,665 | 1,558 | 1,956,085 | | : 

| Zinc oxide and lithopone exported from the United States, by destinations, 1929-82, os 

| | an short tons | oe 
. : fs 

Zinc oxide Lithopone = 4 

Destination OO rR TTT - 

1929 | 1930 | 1931 | 1932 | 1929 | 1930 | 1931 | 1932 os 

Countries: 
_ 

Argentina............-.----------| _ 24] 68] i] 79 6 3| 12 19 8 
Canada... TT} 7,702] 4,547 | 2,818 | 740] 3,950] 3,217] 3,318 | 2,888 
Cuba. a7] on | 5a | 28 | 174 | 187] 100 82 
France___...--------------------- 452 428 1 4 1 2}--------| © o 

United Kingdom__._.....--.-----| 6,360} 4,719 | 1,523 97 20 | 82 232 89 - 

Others_.-- ----eee nn -| 2988] 900] 560] 318} 405] 174) 159) 139 

Total. _......-.----------------| 17, 638 | 10,753 | 5,131 | 1,261} 4,556 | 3,665] 3,821] 3,212 | 

Continents: | | 

North America..._.._..----------| 7,997 | 4,812 | 2,998 904 | 4,150] 3,458 | 3, 466 2, 983 

South America..-_-..-.----------- 69 105 217 94 51 26 33 44 

Europe. ..--..... ww. eseeee-| 8,025] 5,378] 1,713| 16] 22] 85] 236 95 
Asia... wwe -seseee| 4 907 | 176] 93 | 16} 40; 2% i 

Africa......--....--.------------- 3) 14 8 5 |.....---|--------|-------- 1 
Ooeania.-..v-s0--s---------| 687 | 6B] OZ] BL] B17 |B} OO, 8B 
a 

: 1 Less than 1 ton. 

182217—33-—8 |
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA, IDAHO, 28 
MONTANA, UTAH, AND WASHINGTON , 4 

oS By C. N. Gerry ano Pavt Lurr | | 3 

ARIZONA Oy 
The value of the gold, silver, copper, and lead produced from mines 

. in Arizona in 1932 was $13,172,871, a marked decrease from $40,144,- _ og 
694 in 1931. The decrease in the value of the copper output alone o 
was more than $25,000,000, and there were also large decreases in % 
the values of the gold and silver productions. The output of lead a 

in 1932 was slight y more than that in 1931, but the value was less 4 
on account of the decline in the average price; no zinc was produced as 
from mines in Arizona in 1931 or 1982.0 2 | | : 

- . The average price of copper in 1932 (6.1 cents a pound) was less oy 
than any annual average price from 1850 to 1932 and resulted in the a 
closing of several riines producing copper ore that had been active - 

operators in the last decade. . After the Phelps Dodge Corporation e 
= absorbed the smelting and mining assets of the Calumet and Arizona 

| Mining Co. on October 1, 1931 the Copper Queen smelter at Douglas a 
| was closed; and in 1932 the Phelps Dodge Yorporation operated the 4 

adjoining smelter formerly used by thé Calumet and Arizona Min- : 
ing Co. The Phelps Dodgé Corporation closed its New Cornelia al 
branch in April 1932, and the Morenci branch was closed in July, - 

- leaving only the Bisbee division in active operation. The Miami es 
Copper Co. closed its mine and mill at Miami on May 16, and the oe 
Inspiration Consolidated Copper Co. closed its mine, leaching plants, “ 
and concentrator on May 9. ‘The closing of thesé mines and plants oa 
tesulted in the closing in June of the copper smelter of the Vater. a4 
national Smelting Co. at Miami. The mine and mill of the Ray 3 
branch of the Nevada Consolidated Copper Co. were operated con- 3 
tinuously in 1932, but at a greatly reduced rate; the Hayden copper . 
smelter of the American Smelting & Refining Co. was operated 2 

intermittently on concentrates from the Nevada Consolidated mill oS 

at Hayden and on crude ore and concentrates received from various 7 
operators. The mine, mill, and smelter of the Magma Copper Co. - 
at Superior, Pinal County, were closed in June 1932, and the smelter ee 
of the United Verde Copper Co. at Clarkdale remained idle through- - 
out the year. The United Verde Extension Mining Co., however, (oe 
not only operated its mine at Jerome and its smelter at Clemenceau | 
the entire year but incréaséd its output of gold, silver, and copper 
Only 3 of the 9 copper smelters in Arizona were active at the end of 
the year. In normal times Arizona produces approximately 40 pet- — 
cent of the total copper production of the United States, and. on | 
account of the general decrease in the copper output of Utah, Mon- | 
tana, and Michigan, the ratio in 1932 was close to that of normal | 
times. : | ‘0 

1 - |
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me Mine production of gold, silver, copper, lead, and zinc in Arizona, 1928-82, in terms . . of recovered metals | | 

= | | Ore, old | | | | 
: Year | tailings, ‘Gold | Silver Copper ~ Lead Zine | Total value 

mS ! Short tons | Fine ounces| | Pounds Pounds Pounds | 
Ben 19%_____..-....) 22,828, 766 | $3, 967,488 | 6,791,351 | 732, 276, 803 | 14,380, 964 | 1, 278, 636 |$114, 300, 381 
m 1929___-_~___2__] 25, 860,772 | 4,182,287 | 7, 543,283 | 830, 628, 411 | 16,054,122 | 2; 458,580 | 155; 567, 133 
: ~  1930_-22-2222777] 19, 802, 919 | 3,501,610 | 5, 540, 732 | 576, 190, 607 | 8,491,623 | 1,630,506 | 81,042, 416 
Re 1931____--_---__] 13, 690,610 | 2,608,495 | 3,245,311 | 401,344,909 | 1,964,112 |...”_...____| 40,144,604 
mo — 4, 455,000 | 1,319,690 | 2,057,000 | 183,887,000 | 2,000,000 |-------"""""| 13, 172, 871 

E 1 Subject to revision. | | 

or | Gold.—The gold output in 1932 decreased about 50 percent from . 
that in 1931 due to drastic curtailment in the mining of copper ore | 

. and to the decreased output of gold ore from the Tom Reed and 
other mines near Oatman, Mohave County. In 1932 the output of 

7 gold in Arizona was less than half that of any other year except 1908, 
me since detailed records were started in 1903. An exceptionally large | 
Re decrease was recorded in the production of gold from the Tom Reed 
eo _ mine, and marked declines were also recorded from the properties of _ 
e the Phelps Dodge Corporation, United Verde Copper Co., and Mag- 
oe ma Copper Co. A large increase, however, was reported from the 
fo United Verde Extension mine at Jerome, Yavapai County. The 
mo United Verde mine, also at Jerome, the largest producer of gold in 
co Arizona from 1924 to 1930, was idle in 1932, as were the mill and a 

| smelter at Clarkdale. — | | | 
pe There was a decided increase in the production of gold from placer | 
Eo operations, particularly from Copper Basin, Big Bug Creek, Lynx 
e | Creek, and Octave in Yavapai County, Greaterville in Pima County, — | 
mo Dome and Quartzsite in Yuma County, San Francisco River in 

a Greenlee County, and Gold Basin in Mohave County. There was | 
| also considerable activity in gold mining at lode mines in the Dos : 

Bo Cabezas district in Cochise County; Vulture district in Maricopa 
: County; Weaver district in Mohave County; Arivaca, Cababi, and 

Quijotoa districts in Pima County; Old Hat district in Pinal County; 
- | Oro Blanco district in Santa Cruz County; Black Canyon, Cherry 
| Creek, Hassayampa, and Weaver districts in Yavapai County; and 

. Elisworth district in Yuma County. The Copper Queen branch of 
| the Phelps Dodge Coporation was by far the largest producer of gold 

in Arizona in 1932; it was followed in order by the United Verde 
Extension, Magma, Tom Reed, New Cornelia, and Katherine prop- 
erties. | 

Stlver.—The silver output in Arizona in 1932 decreased 1,188,311 
ounces from the output in 1931, and the value from $941,140 to 
$580,074. Most of the silver, as well as a majority of the gold pro- 

| duced in Arizona, is recovered from copper ore. Since there was an 
unusual decrease in the output of copper material in 1932 there was a 
decided decline in the production of both silver and gold. In 1932 the 

a output of silver in Arizona was the smallest since detailed records were 
started, and the average price (28.2 cents an ounce) was less than that 
of any year since 1850. The largest decrease in silver output was 
reported from the properties of the Phelps Dodge Corporation. The 
inactivity at the United Verde mine, the largest silver producer in
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_ Arizona from 1923 to 1930, resulted in a large decrease in silver out- ts 

| put, and there was also a large decrease from the Magma mine at S 

, ‘Superior. The Copper Queen branch of the Phelps Dodge Corpora- os 

tion was the leading producer of silver in Arizona in 1932, and it was a 

. followed by the Magma and United Verde Extension mines. | 4 

Copper.—In 1932 Arizona was again the largest producer of copper ws 

in the United States, but its output decreased 54 percent from the os 

output in 1931, and the value decreased from $36,522,387 to $11,217,- 4 

| 107. The average price of copper in 1932 was only 6.1 centsa pound 3 

compared with 9.1 cents a pound in 1931 and 13 cents in 1930. The ~ oe 

-  ynusually low price in 1932 resulted in the closing of several of the = 

large producers of copper, some of which had been in continuous re. 

oe operation for 30 years. The value of the copper output in 1932 was © og 

nearly 70 percent less than that in 1931, 85 percent less than that in | oe 

1930, and less than one fourth of the value of the record output of 1929, Ts 

| “The United Verde Extension Mining Co. was the only important os 

copper producer in Arizona which increased its output m 1932 over oh 

1931, but the output was considerably less than that in 1930. The a 

| largest decrease was reported by the Copper Queen branch of the  & 

Phelps Dodge Coporation, followed closely by the Inspiration prop- . 4 

erty. Other large decreases were reported at the Miami and Old . os 

| Dominion mines in Gila County, the New Cornelia in Pima County, 

| the United Verde in Yavapai County, the, Morenci property in ES 

| Greenlee County, and the Magma and Ray mines in Pinal County. | oo 

The largest copper producers in 1932 were the Copper Queen, United | _ 

Verde Extension, Morenci, Magma, Miami, Inspiration, Ray, and - 

New Cornelia properties. __ | | a 

-Lead.—The lead production in Arizona in 1932 increased slightly all 

over the production in 1931, but the value decreased from $72,672 | oe 

to $56,000, as the average price of lead declined from 3.7 cents a 

pound in 1931 to 2.8 cents in 1932. | 4 

Nearly all the large producing lead mines in Arizona were idle mn c 

1932, which resulted in an output less than that for any year since og 

| 1904. Almost all the lead ore or concentrates from Arizona in 1932 eit 

was smelted at El Paso, Tex., as the lead furnace at Douglas was idle. ws 

The Tombstone Extension property at Tombstone was the largest cs 

producer of lead in Arizona in 1932, and it was followed by the Copper ey 

Queen branch of the Phelps Dodge Corporation at Bisbee. The “3 

| Montana mine of the Eagle-Picher Lead Co. at Ruby in Santa Cruz : 

County, and the 79 mine at Hayden Junction in Gila County, each of Mo 

which produced nearly 2,000,000 pounds ot lead in 1930, were idle : 

both in 1931 and in 1932. The increases from the Tombstone Exten- : 

sion property and from the Copper Queen branch of the Phelps o 

| Dodge Corporation in 1932 offset the decided decreases at the Grand : 

Reef, Grand Central tailings dump, and small producers. . 

Zine.--No zinc was recovered from ore mined in Arizona in either 

1931 or 1932. . 
: 

Review of districts and operations.—The three leading copper pro- 

ducing districts of Arizona are Bisbee, Cochise County; Globe, Gila 

County; and Jerome, Yavapai County. The output of the Bisbee 

or Warren district in 1931 was 1,186,213 tons of ore, which, with 

copper precipitates, yielded $731,888 in gold, 1,309,398 ounces of 

silver, 95,327,922 pounds of copper, and 503,242 pounds of lead, 

valued in all at $9,805,074, a decrease of $8,441,208 from the value of
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- _ the output in 1930. The chief producers in the district in 1931 were 
: the Copper Queen and Calumet and Arizona mines. In 1932 the 
f — output of the district was again distinctly decreased, and the only | 

| operator worthy of note was the Copper Queen branch of the Phelps 
7 Dodge Corporation. The output of copper from this property in | 
OS 1932 was less than half that in 1931, and there was also a decrease . 
he | in the output of gold and silver, but the output of lead increased, _ : 
- The propérty, however, was the largest producer of gold, silver, and | 
Mo _ copper in Arizona. In 1932 about 260,000 tons of ore, chiefly copper 
eo material, were produced fron the district, which yielded gold, silver, 
Bo copper, and lead valued at about $3,755,000. ae a : 
my The production of the Globe district in 1931 was 7,429,871 tons of 
Bo _ ofe and old tailings (chiefly copper ore), $50,869 in gold, 77,670 ounces _ 
Be of silver, 126,443,616 pounds of copper, and 47,065 pounds of lead, 
~—— walued in all ‘at $11,581,503, a decrease of $9,121,253 from the value 
ey of the output in 1930. In 1932 the output of ore in the Globe district 
men _was less than one third the output in 1981, as the two chief producers | 
bs closed in May. Thé Miami mine was the largest producer of copper 
: in the district in 1932, and the Inspiration mine was second. The 
mo ' Old Dominion mine, a large producer of copper ore for the last 40 
ie _ years, was closed October 14, 1931, and the mine was permitted to 
-. fill with water to the twelfth level. According to the printed annual . 
2 _ report of the Miami Copper Co. for 1932, 1,417,810 tons of ore con- | 
Bao taining 0.774 percent copper were milled during the first 44 months 
eo of the year. Although operating costs were reduced to 6.64 cents | 

ee _ per pound of copper, the price was too low to permit further opera+ 
no | tion. The construction of a new plant to treat 3,000 tons of tailings 
ae a day was completed, and it was put in operation in August. This 
eo plant operated intermittently until February 8, 1933, when the entire 
me property was closed. On January 1, 1933, the estimated ore reserves 
» consisted of 78,527,502 tons of sulphide ore containing 0.88 percent 
O copper and 6,911,678 tons of mixed ore containing 1.83 percent copper. 
a In 1932 the cost of mining per pound of copper was 3.08 cénts, the | 

cost of milling was 2.26 cents, and general costs 1.30 cents, a total 
| cost of 6.64 cents. : a 
a According to the printed annual report of the Inspiration Consoli- 
co dated Copper Co. for 1932, operations began at the property on June 

29, 1915, and from this date to the end of 1932, 72,392,583 tons of 
ore were treated, which yielded 1,328,566,121 pounds of copper. The 
ore reserves on December 31, 1932, consisted of 41,217,769 tons of 
milling ore containing 1.438 percent copper and 27,793, 001 tons of 
mixed ore containing 1.276 percent copper. The property is fully : 

| equipped to produce 130,000,000 pounds of copper annually. The 
mill treated 4,092 tons of sulphide ore by flotation in 1932, which : 
yielded 124,785 pounds of copper; 537,929 tons of ore were leached, 
which yielded 11,061,682 pounds of copper; 28,029 tons of slimes from 
the leaching plant were concentrated by flotation, which yielded 
172,311 pounds of copper; and 667,403 pounds of copper were re- 
covered from slimes leached, a total production of 12,026,181 pounds 
of copper for the year compared with 61,368,033 pounds in 1931. 
The combined extraction of ore and slimes treated in 1932 was 88.926 
percent of the total copper, and the cost of producing fine copper, 
including depreciation, but excluding depletion and Federal taxes, 
was 9.907 cents a pound compared with 8.429 cents a pound in 1931.
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The value of the output of the Verde district in 1931 was $4,581,343. - 
7 The output consisted of copper ore chiefly from the United Verde - s 

«Extension and United Verde mines. From 1923 to 1930 the United WE 
Verde mine was the largest producer of silver in Arizona; during this a 

| same period, with the exception of 1923, it was the largest producer : 
of gold in Arizona; and with the exception of 1924 and 1930 it wasthe __ a 
largest producer of copper. In May 1931 both the mine and smelter nts 

_ were closed, resulting in an unusual decrease in the output of the 
district in 1931-32. The United Verde Extension mine was the only “i 
important producer in the district in 1932, and it increased its output a 
over that in 1931. According to the company’s printed annual report oo 
for 1932, 212,241 tons of ore and concentrates were smelted, which o 
yielded 10,007 ounces of gold, 348,247 ounces of silver, and 35,751,326 4 

, pounds of copper. The mine ranked second in the production of gold a 
and copper in Arizona in 1932 and third in silver. The average cost os 
of producing 1 pound of copper was 5.45 cents. Ore reserves at the 8 
end of 1932 are estimated to be 360,000 tons. The company paid se 

| regular quarterly dividends during the year aggregating $603,750. _ on 
| ~ he Mineral Creek and Pioneer districts in Pinal County, the Ajo Oe 

district in Pima County, and the Copper Mountain district in Green- | “ 
-- Jee County are also. large copper-producing districts. The Ray a 

mines of the Nevada Consolidated Copper Co. in the Mineral Creek. _ oe 
district, Pinal County, were operated nearly the entire year, and the oe 
12,000-ton flotation concentrator at Hayden was operated 201 days. a 

_ The ore output-in 1932 was less than half that in 1931 and the copper : 
production decreased nearly 40 percent. About 33,700 tons of copper Osh 
concentrates and 9,900 tons of crude copper ore were smelted at the 8 
Americar Smelting & Refining Co. plant at Hayden. The mine, mill, oo 
and smelter of the Magma Copper Co. in the Pioneer district, Pinal a 
County, were closed in June, but the mine was reopened September _ oe 

| 16 and mining resumed from November 28 to December 24. Accord- 
ing to the company’s printed annual report for 1932 the mine pro- | a 
duced 5,151.72 ounces of gold, 486,037 ounces of silver, and 21,675,521 a 
pounds of copper, a decrease of 2,361 ounces of gold, 215,539 ounces of _ a 
silver, and 7,085,107 pounds of copper from 1931. About 117,000 o 
tons of ore containing 6.90 percent copper and a little gold and silver, - : 
treated in 1932 by table and flotation concentration, and more than a 
86,000 tons of first-class copper ore, were smelted. ‘The New Cor- 
nelia mine and 15,000-ton flotation concentrator in the Ajo district, . 
Pima County, was operated by the Phelps Dodge Corporation until 
April, when all work ceased. The production of copper in 1932 was a 
about one fourth that in 1931, and there was also a decided decrease 
in the production of gold and silver. The Morenci branch of the 
Phelps Dodge Corporation in the Copper Mountain district, Greenlee 
County, was operated until July, when all mining, milling, and smelt- ; 
ing ceased. The property is equipped with a 5,500-ton flotation con- , 
centrator and a 500-ton smelter. Although the production of copper 
in 1932 was about 15,000,000 pounds less than that in 1931, the prop- : 
erty ranked third as a producer of copper in Arizona. .



a 106. -. MINERALS YEARBOOK ee . | 

mo | IDAHO oe oe | - 

a The value of the gold, silver, copper, lead, and zinc produced from — . 
So mines in Idaho in 1932 decreased about 34 percent from 1931. The | 
ee largest decrease was in lead, by far the most important metal pro- : 
- | duced in the State. The production in 1932 was the smallest since 
e 1902 and was valued at about $3,976,000 compared with $7,352,981 
2 in 1931. There were also decreases in the output of zinc, silver, and = 

a copper, but the output of gold was the largest since 1916 and was more : 
Be than double the output in 1931. Smelting and refining operations at 
Be the lead plant at Kellogg were conducted at a considerably lower rate, | 
bee and the electrolytic zinc plant at Silver King was run on a part-time 
ee basis. Several of the large mines that had operated regularly for 
ce Imany years, especially those in Shoshone County near Wallace: and | 
ae Morning, were idle during part or all of 1932. In general, the mining | 
ae - industry in Idaho in 1932 was distinctly subnormal and was a con- 

eo tinuation of the depressed conditions in 1931. / = | | 
Be Several interesting developments, however, augmented the pro- 
pe duction of both gold and silver in Idaho during the year. Probably — 
eo that attracting widest attention was the unusually large gold pro- | 
a | duction made by the St. Joseph Lead Co. at its property near Atlanta, : 
Vee Elmore County, as the mines in this region had been virtually idle 
we since 1917. Development at the St. Joseph property—a consolidation © - 
ee ~ of the Atlanta Mines and Boise-Rochester group—had been in progress _ | 
ce before the recent interest in reopening old gold mines, but the dredge / 
Be, activity at Warren in Idaho County, the work .at the Mayflower mine 
me in Boise County, and much of the activity in Valley County were 
co new features of 1932. The increased output of silver from the Sun- | 
Pe shine (Yankee Boy) property was also notable, not only: because the | 
eo production was greatly increased over that in 1931, but because the 
o ore was mined when silver was sold at such an abnormally low price. 
> _The mine became the largest producer of silver in the United States in 
wee 1932 and produced about 44 percent of the State output of silver. | 

mo | Mine production of gold, silver, copper, lead, and zinc in Idaho, 1928-32, in terms 
| of recovered metals | 

Year tallies ste Gold Silver Copper Lead Zinc Total 

Short tons Fine ounces! Pounds Pounds Pounds 
1928. _-.........| 2,054,329 | $433,703 | 8,998,330 | 2,072,165 | 290, 645, 905 | 62, 526, 648 | $26, 667, 706 
1929._.........- 2,174,125 | 418,545 | 9,414, 403 | 5, 131,438 | 297, 389, 488 | 91,350,807 | 31, 104, 246 
1980_._....-..---| 1,944, 900 443,309 | 9,420,639 | 3,111,555 | 268,115,963 | 75,298,172 | 21, 494, 867 
1931____-..-----| 1,299,927 | 379,563 | 7,220,923 | 1,144,915 | 198, 729, 228 | 39,137,212 | 11,418,013 
19321___-_..--..} 1,031,000 | 936,434 | 6, 700, 000 1, 097,000 | 142, 000, 000 | 20, 400,000 | 7; 501, 151 

1 Subject to revision. 

Gold.—The mine output of gold in Idaho remained close to $400,000 
from 1928 to 1931 but advanced to an amount valued at $936,434 in 
1932 due to the greatly increased production from both placer and 
lode properties. The value of the production in 1932 was the largest 
since 1916 when $1,115,810 in gold was produced. The increase in 

| the output of gold in 1932 was due chiefly to the shipment of gold 
bullion and concentrates resulting from the operation of the mine and 
mill of the St. Joseph Lead Co. at Atlanta, Elmore County, the 
increase in the output of gold from the dredge of the Idaho Gold
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| Dredging Co. near Warren, Idaho County, and to the operation of the - 

| mill of the Yellow Pine Co. near Yellow Pine, Valley County. The | A 

| Talache Mines, Inc., operating the Gold Hill & Iowa mine at Quartz- So 

burg, was the largest producer of gold in Idaho in 1931, but it was SE 

| virtually idle in 1932 following the fire of August 1931. The mine, 4 

| however, was reopened and the vein developed to a depth of 1,090 nar 

: feet. ‘The Idawa Gold Mining Co. and the Idaho Gold Dredging SA 

| Corporation, both large producers of gold since 1926, produced no 8 

> gold in 1982.02 on | . 
After spending much time and money in developing the Boise- al 

| Rochester property and the Atlanta Mines group at Atlanta and os 

| building a new 200-ton amalgamation and flotation plant in 1931 the od 

| St. Joseph Lead Co. became the largest producer of gold in Idaho in oes 

1932. The new plant had its initial run early-in the year, and gold oe 

bullion was shipped to the assay office at Boise, Idaho, and rich gold ae 

| concentrates were hauled to Mountain Home and shipped to Utah for “2 

. smelting. In 1932 the company produced about 42 percent of the “4 

| total State output of gold or more than all the mines in the State oa 

_. produced in 1931. | oe a | 7 , ON 

A comparatively new.company which began producing gold in | 8 

| 1932 was the Yellow Pine Co. at its property near Yellow Pine, Valley Sas 

County. The company started operating its new 150-ton flotation . Cs 

plant in January and by the end of the year succeeded in becoming the ON 

third largest producer of gold in Idaho; the mill also recovered a large 8, 

: quantity of concentrates containing stibnite, the sulphide of antimony. — 

SO The new dredge of the Idaho Gold Dredging Co. at Warren as 

increased its output of gold and ranked second as a producer of gold a 

an Idaho in 1932. A new dredge was constructed on Warren Creek os 

by the Warren Creek Dredging Co., the old Bailey dredge on Rhodes ES 

~ Greek near Pierce was reconditioned by the New York-Idaho Dredging ce 

Corporation, and the dredge in Owyhee County, operated in 1931 by 7 "3 

the American Gold Dredging Co., was worked in 1932 under lease 3 

‘by the Superior Leasing Co. The combined output from these 4 _ ar 

plants was valued at about $170,000 compared with $80,352 produced a 

by 4 dredges in 1931. Considerable gold was also produced from the .- of 

Golden Anchor Mine near Burgdorf, Idaho County, and from many “8 

small mines throughout the State. There was a substantial crease _ a 

| in the output of siliceous gold ore in 1932 and a marked increase in 8 

deposits of gold at the assay office at Boise for the year. 7 

Silver—The output of silver decreased 520,923 ounces in 1932, . 

a small quantity compared with the decreases in other States. ” 

Despite the decrease in value from $2,094,068 in 1931 to $1,889,400 in. . 

1932 the State was the second largest producer of silver in the United | | 

States, following Utah, as it was in 1930-31. : 

In the Coeur d’Alene district, which produced at least 6,500,000 - 

ounces of silver, about 45 percent of the silver was recovered from the 

ore of the Sunshine (Yankee Boy) Mine on Big Creek east of Kellogg; : . 

most of the remainder was produced from the Bunker Hill & Sullivan, 

Hecla, Morning, and Crescent Mines, which ranked in the order 

given. The Golconda and Page properties in Shoshone County, the , 

St. Joseph property in Elmore County, and the Whitedelf Mine in 

Bonner County were also large producers of silver. The Sunshine 

property increased its silver output about 550,000 ounces and was not 

only the largest silver producer in Idaho but became the largest silver
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o ' producer in the United States in 1932. The 500-ton flotation.plant — eo was worked regularly and the company paid four quarterly dividends 
S | aggregating $150,000. Large increases in the output of silver were o _ also made from the Crescent on the west side of Big Creek and the po Golconda Mines east of Wallace, but unusually large decreases were | ee reported from the Morning, Hecla, Bunker Hill & Sullivan, Hall- | m Interstate, Page, Blackhawk, Dayrock, and Sherman Mines. - 
& Copper.—The output of copper decreased about 4 percent in 1932, 
Be and the value decreased from $104,187 to $66,917 as the average — fee price of the metal decreased 3 cents a pound. ee | Po | About half the copper produced in Idaho in 1932 came from the | me Sunshine (Yankee Boy) property, as the chief mineral in the ore of 
ee this important producer is a variety of tetrahedrite carrying con< | 
.. siderable silver as well as copper. It was followed by the Bunker 
Phe Hill & Sullivan and Hecla properties, where a small quantity of copper 7 Bo 18 associated with lead ore. ‘The regular copper producers in Idaho, | Be such as the Mackay Metals Co., operating property in Custer County, | pe and the Winder-Stillman Con, operating property in Lemhi Couhty, 
Be have been closed since the drop in the price of copper in 1980... 
a | Lead.—The: output of lead in 1932 decreased about 28 percent — 
me from that in 1931, and the value of the output decreased from $7 j302,~ | 
oo 981 to about $3,976,000 as a result of general curtailment of produc-. 
-- tion caused by a continued drop in the average prices of lead and zinc. — | 
eo Idaho suffered particularly from the extremely low price of. lead, - an _ as the State produces about 25 percent of the lead produced in the — — _ United States. The State, however, maintained its position as the 
Be _ second largest producer of lead in the United States, after Missouri. 
mo The Bunker Hill & Sullivan, Hecla, and Morning Mines were as , hee usual the three largest producers, but the total output of these mines | 
ee was 26 percent less than that in 1931; the output from the Morning 
pe - Mine alone decreased more than 20,000,000 pounds, as the property | eo was closed 5 months of the year. Other large producers of lead in 
a 1932 were the Page, Golconda, Sidney, and Whitedelf properties. 
: | According to the annual report of the Bunker Hill & Sullivan Mining & 
| ' Concentrating Co. for 1932 the company mined and treated 429,880 

tons of ore compared with 460,366 tons in 1931. The Bunker Hill 
| smelter and refinery were operated on a 1-furnace basis and pro- 

7 duced 60,283 tons of lead, 8,528,772 ounces of silver, and 34,760 © 
| ounces of gold compared with a production of 77,687 tons of lead, 

10,049,526 ounces of silver, and 44,841 ounces of gold in 1931. The 
sharp decreases indicate a marked reduction in both company and 
custom materials received at the plant. Dividends paid in 1932 
amounted to only $61,637 compared with $553,246 in 1931 and 

| $2,109,690 in 1930. Ore reserves at the end of the year were 2,118,273 
tons, and mine development was limited to the new Flood-Pike- 
Stanly area where important new reserves of ore were opened. The 
electrolytic zinc plant of the Sullivan Mining Co., which is worked 
under the control of the Bunker Hill & Sullivan Mining & Concentrat- 
ing Co., operated continuously during 1932 at about 29 percent of 
capacity. Although virtually all the important producers of lead in 
Idaho decreased their output decidedly the Golconda Lead Mines 
increased its output nearly 1,000,000 pounds. 

Zine.—The zinc recovered from ore and concentrates in 1932 
decreased about 47 percent from that in 1931, and the value de-
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- creased from $1,487,214 to about $632,400. As the average price of 3 

zine declined from 3.8 cents a pound in 1931 to 3.1 cents a pound in ee 

1932, several of the large producers of lead-zine ore remained idle ) a 

throughout the year, and most of those that were active greatly — oe 

| curtailed production. More than 57 percent of the zinc output was “ 

- recovered by roasting and leaching at the electrolytic plant at Great — oe 
Falls, Mont., and the remainder was recovered gt the plant of the os 

Sullivan Mining Co. at Silver King, which was operated at less than : 3 

one third capacity. The Morning Mine exceeded all others in zinc ; 
: - production and produced slightly more than half the total zine of 

: the State, but its output was 56 percent less than in 1931. Nextin © 

| order were the Bunker Hill & Sullivan, Sidney, Golconda, Frisco, os 

7 Star, and Page Mines. The output from each of these properties, a 

except the Golconda and Star Mines, was considerably less than that : 

in 1931. ) Lo ) ce, - tN 

Mines and mills.—According to the printed annual report of the — 8 

Federal Mining & Smelting Co. for the year 1932 the Morning Mine De 

in the Hunter district, Shoshone County, was operated on a basis of : 

12 days a month from January 1 to May 31 and from November 1 to 4 

December 31; the mine was closed from June 1 to October 31. The os 

property is equipped with a 1,200-ton flotation concentrator, and in y 

1932 the plant treated 102,352 tons of lead-zinc ore, a decrease of g 

129,267 tons from 1931. The ore contained an average of 3.8 ounces ‘ 

| of silver to the ton, 9.8 percent lead, and 6.7 percent zinc. About | a 

12,194 tons of lead concentrates were produced containing 317,216 . 

~ ouneées of silver and 17,981,158 pounds of lead, and 10,086 tons of oo. 

gine concentrates were produced containing 56 ounces of gold, 41,929 Oo 

| ~ ounces of silver, 537,361 pounds of lead, and 11,398,865 pounds of oe 

zinc. In 1931 a total of 48,146 tons of lead concentrates and zinc , - 

concentrates was produced containing 183 ounces of gold, 765,800 

ounces of silver, 39,240,023 pounds of lead, and 25,719,970 pounds of - 

-— gine.. In 1932 the mine was operated at a loss of $318,977 compared . 

to a profit of $65,170 in 1931 and $766,091 in 1930. | | : 

Ore reserves at the end of 1932 were estimated at 1,495,000 tons of me 

developed ore. During the year the 3,450 level was opened an addi- 4 

tional length of 30 feet, making the total length on the ore 1,120 feet. x 

The 3,650 level was opened an additional length of 280 feet, making a 2 

total length of 720 feet on the ore. | ? 

The Page and Blackhawk Mines in the Yreka district, Shoshone - 

County, were also operated in 1932 on the same schedule as the Morn- . 

ing Mine by the Federal Mining & Smelting Co. According to the 7 

printed company report, 19,174 tons of Jead-zine ore were treated , | 

from the Page Mine and 4,428 tons of similar ore were treated from : 
the Blackhawk Mine. The ore from both mines, which was treated , 

in the 300-ton flotation mil] at the Page property, contained an ayer- 7 

age of 4.20 ounces of silver to the ton, 11.11 percent lead, and 2.50 
percent zinc. A total of 3,907 tons of lead concentrates and ZING . 

concentrates was produced from both mines, containing 7 ounces of 

gold, 91,016 ounces of silver, 4,756,646 pounds of lead, and 488,009 

pounds of zinc. This represents a decided decrease from the output : 

in 1931 when 54,909 tons of lead-zinc ore were treated from both mines. 

A total of 9,287 tons of lead concentrates and zinc concentrates was 

produced containing 18 ounces of gold, 219,042 ounces of silver, 

10,885,834 pounds of lead, and 1,604,781 pounds of zinc. Ore re-
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—_ serves in the Page-Blackhawk group are estimated at 344,400 tons | 
fe at the end of 1932. Besides properties in Idaho the Federal Mining 
—_ & Smelting Co. also owns properties in Kansas, Oklahoma, and 

os _ Missouri, but the only mines worked in 1932 were those in Idaho. 
i The total value of all metals sold in 1932 was $1,085,844 as compared 

—_ to $3,007,304 in 1931. After $1,510,133 was deducted for cost of 
Co _ production, freight, treatment, and royalty the net operating loss 
eo was $424,289. _ | an - | | 
Be The Hercules custom-flotation plant at Wallace was operated part — 
a _ of the year chiefly on ore from the Tamarack & Custer Mine. The 
es | total quantity of ore treated in 1932, however, was less than 7 percent 

of that treated in 1931. a ee ee 
Be | ae MONTANA oe 

_— __ Most of the gold and silver and nearly all the copper produced in 
no Montana depend on the output of copper ore from mines at Butte, | 
a Silver Bow County, and the value of the metals recovered from copper | : . material in 1931 accounted for nearly 93 percent of the total value of | 
— the metal output of the State. In 1932 the value of gold, silver, 
* | copper, lead, and zinc produced from mines in Montana was $6,667,957 

ae compared with $19,575,053 in 1931. - | 
" The large decrease of nearly $13,000,000 in the combined value of 

_ the metals resulted chiefly from curtailment in the output.of copper ca 
fy ore by the Anaconda Copper Mining Co. and the continued drop in 
i the average sales prices of silver, copper, lead, and zinc. The output 
mo of each metal except gold decreased to a marked degree from that in 
oe 1931—copper 54 percent, lead 73 percent, zine 67 percent, silver 56 | 
— percent, and gold less than 1 percent. | a 

e Mine production of gold, silver, copper, lead, and zinc in Montana, 1928-32, in | 
. | | terms of recovered metals | a 

Year tallies, Gold Silver Copper Lead Zine Total . 

Short tons Fine ounces| Pounds Pounds Pounds | 
: 1928._.._...--] 4,344, 279 | $1, 203, 020 | 10,853,276 | 248, 262,027 | 33, 759,644 | 165, 660, 189 | $55, 365, 249 

1929..__.-..--] 4,723,445 | 1, 131,949 | 12,716,977 | 297,725,973 | 39,213,707 | 136,351,734 | 71,779, 547 
1930._..-.----] 2, 686, 669 899,001 | 7,052,889 | 196, 187, 523 | 21, 306, 044 52, 841,108 | 32, 720, 416 
1931_____....-] 2,085, 683 $29,192 | 3,829,837 | 184, 555,735 | 8, 860, 186 13, 494, 986 | 19, 575, 053 
19321... 2. 765, 000 823,773 | 1,671, 000 84, 717,000 | 2,375, 000 4, 475, 000 6, 667, 957 

1 Subject to revision. 

Gold.—The value of the gold output from both lode and placer 
mines was close to that of 1931, chiefly on account of the interest in 
the operation of lode gold mines. A feature in 1932 was the general 
and continued activity in gold mining which resulted in reopening 
mines formerly productive as well as prospecting for and developing 
new ones. 

The Jardine Mine at Jardine, Park County, a large producer of 
gold from 1918 to 1926, was again active in September 1932 and pro- 
duced more than $28,000 in gold during the last quarter of the year. 
Besides gold, part of which is free, the ore contains arsenopyrite and 
scheelite. The plant includes a 200-ton amalgamation and concen- 
tration mill, arsenic plant, and cyanide plant. The I. B. Mining Co., 
which started working the Sleeping Princess group near Bannack,
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Beaverhead County, in March 1931 continued to work the property { 

throughout 1932. The property is equipped with a 100-ton cyanide : 

| plant, and slightly more gold bullion than in 1931 was sold to the a 

mint at San Francisco. The mine ranked second as a producer of 4 

gold in Montana in 1932. The Liberty Montana Mines Co. worked a 

its property near Jefferson Island, Madison County, throughout the os 

year at one third of its normal capacity. The ore, containing chiefly oo 

chalcopyrite and pyrite, was treated in a 150-ton flotation concen- 

trator, and copper concentrates rich in gold were shipped to Anaconda “4 

for smelting. The production of gold from the Liberty Montana oe 

property in 1932 was more than double that in 1931, and the mine © Oe 

became the largest producer of gold in Montana. The property has ed 

been a large producer of gold recovered from copper concentrates 3 

during the last 5 years. The Ohio-Keating group near ‘Radersburg, 8 

Broadwater County, was worked by the Ohio-Keating Gold Mining 3 

Corporation until September 10 when operations ceased. More than — ig 

| 15,000 tons of iron oxide ore were treated in a 100-ton cyanidation os 

plant and-gold bullion valued at about $64,000 was sold. In addi- AR 

tion, 247 tons of iron sulphide ore containing nearly 1 ounce of gold ES 

to the ton was shipped for smelting. The property not only increased “4 

| its output. of gold in 1932 but ranked third as a producer of gold in os 

| Montana. About 2,800 tons of gold ore from the old Gold Coin ok 

Mine near Southern Cross, Deer Lodge County, were treated by amal- re 

-gamation, and exceptionally rich gold ore of smelting grade was a 

shipped from the August Mine near Landusky, Phillips County. > OS 

- Mines in the Highlands district 15 miles south of Butte in Silver | me 

‘Bow County received more attention in 1932 than in previous years, ‘ 

and the Butte Highlands Mining Co. shipped 600 tons of first-class | ok 

ore containing more than 1 ounce of gold to the ton. The Spring Hill - 

mine of the Montana Mines Corporation, a large producer of gold — 

| since 1928, was idle in 1932. The decrease in gold from this prop-  _ - 

erty and from the Anaconda group represented a combined decrease ON 

of 14,600 ounces of gold; but the large increases in gold output from * 

the Liberty Montana, Ohio-Keating, Jardine, Gold Coin, Drumlum- oS 

mon, and Butte Highlands properties, and the continued production Ss 

from the I. B. Mine and from many small producers from various — OS 

parts of the State nearly offset the decrease. a 

The largest gold producers in the State in 1932 were the Liberty ; 

Montana, I. B., Ohio-Keating, Anaconda, Jardine, August, Gold 
Coin, and Drumlummon properties. 

| Silver.—The output of silver in 1932 was less than half that in 1931 . 

and was the smallest since detailed production figures have been Se 

recorded. ‘The decrease in silver output was due almost entirely to OS 

the curtailment in the output of copper ore from the property of the - 

Anaconda Copper Mining Co., as most of the silver produced in - 

Montana is recovered from copper ore mined at Butte. With a better | 

price for silver, however, much silver-bearing ore may again be mined | 

at Kila, Flathead County; Philipsburg, Granite County; and Neihart, | 

Cascade County. | | 

Copper_—The copper output decreased nearly 100,000,000 pounds - 

in 1932, and the value of the output decreased. from $16,794,572 to | 

$5,167,737, the lowest value in the last 30 years. The enormous 

decrease in the size of the copper output, combined with the decline 

in the average sales price from 9.1 cents a pound in 1931 to 6.1 cents a |
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: pound in 1932 and the decrease in the value of the silver output, 
Be - accounted for nearly 95 percent of the total decrease in the value of 

—_ the metal output of the State. ae | , 
_ Despite the large decline in the output of copper the State retained 
7 its position as the second largest: producer of copper in the United 
Po States. In 1932 the Anaconda Copper Mining Co, produced nearly all Bo the State’s copper from its mines at Butte, which were kept in operation 
Gi despite the exceptional drop in the price of copper. The production 
S | was less than half that in 1931. a 
a | Lead.—The production of lead decreased 73 percent in quantity 
mo and 80 percent in value; it was the smallest output since 1903. The | 
Be decrease of nearly 6,500,000 pounds in the production of: lead was 
Boe _ due chiefly to the closing of the Jack Waite Mine and mill-in March. 
Ms _ The property, however, was the largest producer of lead in Montana 
eo in 1932, as it was in 1931. a, | Oy 

aoe _ Nearly all the large producers of lead in Montana, especially those 
mo at Butte, have been closed sinee the drop in metal prices. The Block . 
bs P Mine near Monarch, Judith Basin County, was the largest producer - 
o | of lead in Montana in 1929 and 1930, but the property was closed _ 
Be during the latter part of 1930 as a result of low metal prices, In 1929 | 
~ and 1930 considerable lead was also produced from mines near Basin, 
Or Jefferson County; Philipsburg, Granite County; Radersburg, Broad- . 
Bo water County; and Melrose, Madison County. The lead smelter at i Kast Helena was operated until June 16 when it was closed for an ss 
po indefinite period. The receipts in 1932 consisted chiefly of lead con- 
ihe centrates from Idaho and residues from the electrolytic zinc plant at | 
be Great Falls. _ OO | - 7 | | : 
e Zinc.—Nearly all the zinc produced in Montana in 1932 was - 
be | recovered from treating current slag in the fuming plant of the : 
eo Anaconda Copper Mining Co. at East Helena. The total output of 
oO zinc decreased 67 percent in quantity in 1932 and was the lowest | 
es since 1908. The value decreased from $512,809 in 1931 to $138,725 

in 1932. This large decrease was due to the fact that the production 
mo of zinc from current slag at East Helena was suspended when the lead 

smelter closed in June. The Jack Waite property in Sanders County 
| produced a little zinc, recovered from zinc concentrates shipped to the — 

| electrolytic zinc plant at Silver King, Idaho. The electrolytic zinc __ 
plant near Great Falls was operated at less than one half capacity, 
treating chiefly custom material from Utah and Idaho; the electro- 
lytic zinc plant at Anaconda was idle. The custom flotation plants 
for the treatment of lead-zinc ore at Aanconda and Butte, owned by 
the Anaconda Copper Mining Co., remained inactive the entire year. 
In 1929 nearly 74 percent of the zinc produced in Montana was 
recovered from zinc ore and lead-zinc ore from the mines at Butte, 

| Suver Bow County, but the mines were-closed in 1930 as a result 
of the drop in metal prices. In 1929-30 considerable zinc was also 
produced from the Block P Mine near Monarch, Judith Basin County, 
from current slag at East Helena and from mines near Philipsburg, 

| Granite County. 
Butte district and Silver Bow County—The Butte district, by far 

the most important mining region of Montana, produced 1,869,330 
tons of ore and old tailings in 1931 from which $206,268 in gold, 3,698,- 
676 ounces of silver, and 184,361,564 pounds of copper were recovered, 
or metals valued at $18,055,786, a decrease from $29,300,026 in 1930.
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The production of gold, silver, and copper from ore, old tailings, and - 

| precipitates from the Butte mines in 1932 was valued at only. 

$5,831,736.  . - | ce | _ oy 

| The Anaconda Copper Mining Co. was virtually the only producer 8 
in the Butte district in 1932. According to the printed annual com- : 

-. pany report for 19382 the mines continued to produce copper ore a 

but at a greatly reduced rate. In 1932 the Anaconda smelting plant : 

| produced: 97,573,887 pounds of copper, 2,027,675 ounces of silver, — 8 

and 18,551.5 ounces of gold; nearly all the copper and silver came from : 

mines at Butte, but about 83 percent of the gold came from shipments | . 

from’ mines outside of Silver Bow County. In 1931 the smelter a 
produced 173,440,855 pounds of copper, 3,640,066 ounces of silver, _ ORS 

and 19,486.2 ounces of gold. The electrolytic zinc plant of the ae: 
Anaconda Copper Mining Co. at Great Falls was operated until oo 

May 6, 1932, and the plant at Anaconda has been idle since June a 

1931... During the time the plant at Great Falls was operated a total “ 

production of 33,904,565. pounds of zine was made, chiefly from zine 
concentrates received from mills in Idaho and Utah. In 1931 the ~ “y 

two plants. produced 125,983,883 pounds of zinc. , : a 

The gross sales and earnings of the Anaconda Copper Mining Co. 

| and its subsidiaries in 1932 were $52,295,611. The cost of sales, oe 

including all operating expenses, current development, maintenance | 

charges, repairs, selling and general expenses, and taxes amounted Fy 

to $57,240,906, resulting in-an operating loss of $4,945,295 compared oo 

with an operating income of $6,409,427 in 1931. After depreciation, - " 

interest, and expense of carrying nonoperating units were deducted Q 

and $610,063 was allowed for miscellaneous income, the net loss to ae 

--_- surplus was $16,893,240. The company paid no dividends in 1932. og 

and the reported surplus at the end of the year was $42,061,546 

compared to a reported surplus of $69,613,562 at the end of 1931. | 

No lead. or zinc has been produced from the Butte district since | 

1930 on account of low metal prices. The North Butte Mining Co., Sg 

a large producer of copper in 1930, was closed in May 1931 and re- : 7 

mained nonproductive throughout 1932. oe oO | aM 

From 1882 to the end of 1932 Silver Bow County, which includes “ad 

. the Butte district, yielded gold, silver, copper, lead, and zinc valued _ 4 

at $2,172,616,484, as follows: Gold, $37,367,104; silver, $329,440,735; , 

copper, $1,577,522,736; lead, $21,016,091; and zinc, $207,269,818. 3 

These values represent 1,807,633.58 ounces of gold, 462,084,047 a 

ounces of silver, 10,371,575,359 pounds of copper, 314,289,223 | - 

pounds of lead, and 2,567,395,925 pounds of zinc. © : 

| | , UTAH : a os 

The mines of Utah produced gold, silver, copper, lead, and zinc 

: valued at $14,325,782 in 1932, a value less than for any year since 1899 | 

| and a decrease of $14,645,192 from the output in 1931. Metal 
production declined so rapidly in the last 3 years that the value of the | 

five metals in 1932 was only 15 percent of that in 1929, the record 

year in the history of metal mining in Utah.. | 

- The curtailed output of copper ore, chiefly from the Utah Copper 

property at Bingham, and the decline in metal prices accounted for 

41 percent of the total decrease in the value of the metal output of the 

State. There was also a large decrease in the output of lead-zinc
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coe _» ore from mines at Bingham and Park City and in lead ore from 
ys mines in the Tintic district. a oo nn 
oe The smelting plants at Murray and Tooele were operated at greatly 
“. reduced capacity and for only part of the year, but the lead smelter at | 
po Midvale was worked throughout the year on a 1-furnace basis, and __ 
0 the copper plant at Garfield continued to operate at reduced capacity. ) 

me Utah remained first in the United States in the production of silver _ 
the | followed by Idaho and Montana, ranked third in copper after Arizona 
ee and Montana, and third in lead after Missouri and Idaho. | 
ee _The fact that the average price of copper dropped to an unprec- | 
a edented low of 6.3 cents a pound, resulting in the closing of the Utah | 
a _ Copper mine part of the year after the capacity had been greatly | 
Bo reduced, was a severe blow to the mining industry in Utah: Three | 
ee features of the year, however, were most encouraging for the future . 
a _. of the industry. The Eureka Standard mine continued to be an ~ | 
be important producer of gold from ore of smelting grade and surpassed y 
Bee _ all other mines in Utah in gold production at a time when the Utah | 
a Copper Co. was seriously curtailing its output. The high-grade gold - 
we ore shipped in 1932 contained the telluride minerals hessite and pet- | 
a _ zite and gives the mine a unique place mineralogically compared with : 
foe other active gold mines in Utah. _ While the Park Utah Consolidated | 
feo Co. property at Keetley and Park City was virtually idle, the Park ; 
— City Consolidated Mines Co. resumed operations in March after being 
be idle since June 1, 1931.. The company shipped about 21,000 tons of | 
r _ ore containing more than 400,000 ounces of silver, which was sufficient oe 

sto prevent Utah from losing its lead in silver. The third feature of | 
oo , the year was the continued operation and interesting development in — “ 
‘-. ‘the various properties of the United States Smelting, Refining & | 
2 Mining Co. at Lark and Bingham. - | 

Be | Mine production of gold, silver, copper, lead, and zinc in Utah, 1928-32, in terms 
_ | of recovered metals : | 

Year tilings, Gold Silver Copper Lead Zine J otal 
: etc. 

. Short tons Fine ounces| Pounds Pounds Pounds . 
1928... .---..| 18, 427, 117 | $4, 394,001 | 17,072,852 | 293, 235,039 | 291, 830, 021 93, 857, 352 | $79, 258, 904 
1929. __.-..-| 19, 831,975 | 4,969,915 | 17, 592,396 | 318, 282,523 | 298, 754,429 | 103, 019, 485 .95, 985, 201 

-1930._--....} 11, 041, 841 | 4,309, 148 | 13, 129,421 | 180, 526,423 | 230, 989, 780 88, 990,938 | 48, 653, 464 
1931__......| 8,954,617 | 4, 108,323 | 8, 290,966 | 151, 236,505 | 158, 423, 453 74, 581,072 | 28, 970, 974 

. 19321__.__..] 3,776,800 | 2,797,726 | 6,939, 545 65, 113, 000 | 123, 149, 500 59, 150,000 | 14, 325, 782 

1 Subject to revision. . 

Gold.—The gold production decreased about 32 percent in 1932, 
due chiefly to curtailment in output of copper ore from Bingham and 
to the decrease in the output of gold from mines in the Tintic district. 
The output of gold from mines in the Bingham district decreased 
more than 36,000 ounces compared with that of 1931; the output of 
gold from mines in the Tintic district decreased more than 27,000 
ounces; and there was also a decrease in the output of gold from mines 
in the Park City region. Unusually large decreases in the production 
of gold were made by the Utah Copper, North Lily, Eureka Standard, 
Chief Consolidated, and United States Smelting, Refining & Mining 
companies. A substantial increase in the output of gold was made
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| at the Yankee Mine in the American Fork district, Utah County, by oe 
the. American Smelting & Refining Co: and from mines near: Gold ed 

_. Hill, Tooele County, = 0 ee 

. Although the gold recovered in the past.from placers in Utah has oy 
| been relatively small, more gold was recovered in 1932 from placer oo 

- operations in Grand, Garfield, and San Juan Counties than in recent oa 
years.’ Most. of the gold produced in Utah, however, is recovered. : 

from bullion after smelting copper and lead ore and concentrates in f 

| furnaces in the Salt Lake Valley or in Tooele County near Tooele. - 3 
An effort was made in 1932 to rejuvenate old lode gold ‘mines in the 8 

_ State, particularly in Park Valley district, Box Elder: County; at oe 

Mercur and Gold Hill; Tooele County; in the Fortuna district, Beaver os 
. County; and in the Gold Mountain district, Piute and Sevier Counties. Oe 

The largest producers of ‘gold were'the Eureka Standard. Mine-in Cod 
the: Tintic district, the Utah Copper, United States,’ and Niagara as 
properties in the Bingham district; the Yankee (American Smelting — op 

— & Refining Co.) Mine in the American Fork district; the Utah- A 

-- Delaware property in the Bingham district; and the Mammoth Mine | a 
in the Tintic district. © 9° re ae 
. Silver—The production of silver in Utah has decreased decidedly gs 
in the last-3 years, and the value of the silver output decreased. from oe a 

. $2:404,380 in 1931 to $1,956,952 in 1932.: ‘The average price of the oo 

metal dropped slightly from 29 cents an ounce in 1931 to 28.2 cents | a4 

: ym 1982.00 ee EE a be TE 
- Utah has been the leading silver producer. of the United States a 

-- since 1920. The State retained its position in 1932 but was only re 

. slightly ahead of Idaho. The increased output of silver by the Silver 4 

King Coalition and Park :City Consolidated companies resulted “in Le a 

an increase of nearly 300,000 ounces in the output of silver from the as 

Park City region, but the output of silver from the Tintic district os 

| ‘decreased more than 900,000 ounces, and the output from the. Bing- oy 

ham: district decreased nearly 600,000. ounces. The Silver King _ Be 
| Coalition mine at Park City was the largest producer of silver in 7 ag 

Utah in 1932, followed closely by the Tintic Standard property. at le 

Dividend in.the Tintic district, which held first-place in 1931... Other ae 

large silver producers were the United States, Niagara, Park City ie 

Consolidated, Eureka Standard, Utah Copper, and Bluestone Lime “ol 
 & Quartzite properties. == =.» ot Ee ay 

- Copper.—Copper has decreased in Utah from more than 318,000,000 a 

pounds in 1929 to 65,113,000 pounds in 1932. The value of the ad 

copper output decreased from $13,762,522 in 1931 to about $4,102,119 “ee 

in 1932. ‘The output in 1932 was the smallest since 1921, and the he 
average price of copper declined from 9.1.cents a pound in 1931 to oe 
6.3 cents a pound in 1932:. The decrease of 57 percent 'in the total A 
copper production of the State was due almost entirely to. the cur- 8 

tailment in the output of copper ore by the Utah Copper Co. at | : 

Bingham. Following the Utah Copper Co., the leading copper pro- = 

ducers were the Silver King Coalition, United States, Utah-Delaware, | 

and Yankee properties. a es | | 

Lead.—The lead output was valued at $3,694,485, a decrease from | | 

$5,861,668 in 1931. The output in 1932 was the smallest since 1921 

as the average sales price of lead declined from 3.7 cents.a pound in 

1931 to 3 cents a pound in 1932. A substantial increase.in lead was 

reported from the Niagara property, controlled by the United States ,
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ae Smelting, Refining & Mining Co. at Bingham, and smaller increases 
poe. were made at the United States and Lark properties of the same | 
CH | company. Unusually large decreases were reported at the Tintic 
ye Standard, Park Utah Consolidated, North Lily, Utah-Apex, Bullion 
Big Coalition (Combined Metals Reduction Co.), Chief Consolidated, 
Bo Plutus, and Utah-Delaware properties. A decrease of nearly 19,000,- : 
me 000 pounds was recorded in the Tintic district, more than 9,400,000 | 
oe pounds in the Park City region, and more than 4,400,000 pounds in 
i the Bingham district. The largest producers of lead in order of out- , 
eo _ put were the United States, Silver King Coalition, Tintic Standard, 

oc Bluestone Lime & Quartzite, and Niagara properties. 98. 
be _ _ Zine.—The ‘zinc, recovered entirely from milling lead-zinc ore, __ 
oe decreased from $2,834,081 in 1931 to about $1,774,500 in 1932. The  — 
oo average sales price of the various grades declined from 3.8: cents a | 

ne pound in 1931 to 3 cents a pound in 1932, which resulted in alarge 
decrease in the output of lead-zine ore from mines at. Bingham and 

BP Park City. The production of zinc in 1932 from the United States __ 
ue mine at Bingham, the largest. producer of lead-zinc ore in the State, 
Bee was much less than that in 1931, and there was also alarge decrease __ 
. . in the production of zinc from the Park Utah Consolidated properties 
Be near Park City. The Silver King Coalition Mines Co. at Park City, | 
>. which: ranked second as'a producer of lead-zinc ore in the State, in- 
P creased its production of zinc. Most of the zinc concentrate made 

ne _ from ore mined in Utsh in 1932 was stock-piled to await arisein the ~~ 
fe. - price of zinc.” The largest zinc producers in Utah in 1932: were the | 
Bo United States, Silver King Coalition, and Niagara properties. : 
A | Renew of districts and operations.—According to estimates made 
te early in 1933 the mines of Utah produced 3,776,800 tons of ore and 
Re old: tailings in 1932, a decrease from 8,954,617 tons in 1931, chiefly. 
Po in copper ore. The Bingham district. produced about 3,450,000 tons _— 
wo compared with 8,485,873 tons in 1931, and ‘the metal output of the | 
po West Mountain or Bingham district was estimated at 70,490 | 
bey ounces of gold, 1,909,800 ounces of silver, 62,526,000 pounds of copper, | 
Bo 62,720,000 pounds of Jead, and 43,740,000 pounds of zinc. The out- 
= | put from Bingham, the most important district of Utah, represented a 7 
a marked decrease from 106,867.66 ounces of gold, 2,502,057 ounces of 
a silver, 147,706,141 pounds of copper, 67,193,735 pounds of lead, and | 
/ 53,215,489 pounds of zinc produced in 1931. | 

According to the printed annual report of the Utah Copper Co. for 
1932, the total output for the year dropped to about 42 percent of 
that in 1931 and was about one third the average annual output for 

| the last 5 years. A total of 3,169,411 dry tons of ore containing 0.973 
| percent copper was mined and milled. The average recovery of 

copper in the mill concentrates was 93.15 percent. Mining costs 
were 45.78 cents a ton and milling costs 59.01 cents a ton. The 
average cost per pound of net copper was 8.48 cents in 1932 compared 
with 6.99 cents in 1931. Concentrates shipped to the smelter con- 
tamed 57,477,385 gross pounds of copper and mine-water precipi- 
tates contained 4,484,298 pounds of copper. Metals sold during the 

: year consisted of 55,991,783 pounds of copper, 25,398.63 ounces of 
gold, and 222,417 ounces of silver which had a sales value of $3,489,572. 
The net cost of the metals sold was $4,595,590 and after miscellaneous 
income was added and depreciation and metal price adjustments 
were deducted the net loss for the year to surplus account was 
$3,218,887. The company paid no dividends during 1932.
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| _. In the annual report.of the United States Smelting, Refining & os 
‘Mining Co. for 1932 the company states that. most of the lead. and oN 
zinc it produced came from the United States mine at Bingham, which . ee 

| was operated continuously during the year. The company Lark unit ae 
was nonproductive during the year, but active development was ae 
carried on at both properties, resulting in an increase in the known os 
sore. reserves. oo, | | Si 
“The mines of the Tintic. district produced about 120,000 tons of oS 

ore and old tailings compared with 216,698 tons in 1931. The esti- A 
mated production of the district was 50,000 ounces of gold, 2,324,000 ed 
ounces of silver, 980,000 pounds of copper, 18,430,000 pounds oflead, =. S 
and 115,000 pounds of zinc. The production in 1931 was 77,110.74 a a 

| ounces of gold, 3,286,748 ounces of silver, 1,568,747 pounds of copper, oe 
| 36,853,599 pounds of lead, and 791,130 pounds of zme. - ©... a 
| ~The annual report of the Tintic Standard Mining Co. for 1932 gives ts 

the output from the Tintic Standard mine as 44,527 tons of lead ore | 4 
| and 8,828 tons of siliceous ore which contained 2,280.20 ounces of a4 

gold, 1,843,612 ounces of silver, 361,561 pounds of copper, and 4 
_. 18,163,057 pounds of lead.’ The net profit to surplus after all charges a 

7 were paid was $253,666, and four quarterly dividends aggregating . 
$230,663 were paid in 1932. The Tintic Standard Mining Co. owns 8 
64:45 percent of the issued stock of the Eureka Standard Consoli- | Ny 
dated Mining Co. The Eureka Standard mine produced 36,478 tons os 

_. of siliceous ore during 1932 containing 39,274.38 ounces of gold, 337,251 oy 
-. ounces of silver, 345,083 pounds of copper, and 842,189 pounds of os 
- Jead. The ore had. a gross sales value of $950,570 and after all os 
-- charges were deducted the net profit for the year was $232,703. The ) 8 

| company paid four quarterly dividends in 1932, aggregating $179,951. oe 
o ~The important output in the section near Eureka came from the 

| Mammoth mine, which produced more than 16,000 tons of ore con- ON 
| taining gold, silver, copper, and lead, but valuable chiefly foritsgold. = 8s: 

| Production from the North Lily mine in 1932 was unusually small, as _ oe 
| it consisted of 832 tons of ore containing 283.29 ounces of gold, | as 

2,872 ounces of silver, and 96,273 pounds of lead. Production from . a 
_ the Chief mine was also small compared with past.years. It-consisted Os 

of 1,351 tons of ore for which the net smelter returns were $8,611. ee: 
The Grand Central mine, owned by the Chief Consolidated Mining a 
Co., produced 5,948 tons of smelting ore in 1932 containing 796 ounces oe 
of gold, 23,348 ounces of silver, and 87,374 pounds of copper. | os 
* Mill ore and first-class ore produced by mines in the Park City mM 
region amounted to about 151,500 tons in 1932 compared. with ma 
186,521 tons in 1931. The estimated output of the region was 2,800.00 oo 
ounces of gold, 2,430,000 ounces of silver, 980,000 pounds of copper, ws 
25,260,000 pounds of lead, and 15,300,000 pounds of zinc. In 1931 : oe 
the Park City region produced 5,041.06 ounces of gold, 2,124,177 oy 
ounces of silver, 818,545 pounds of copper, 34,736,616 pounds of lead, oy 
and 18,871,329 pounds of zinc. | _ ee : 

— The Silver King Coalition Mines Co. was the chief producer in the ay 
Park City region in 1932 and according to the printed annual com- a 
pany report 97,496 tons of ore was mined and milled which yielded : 

_ 19,506 tons of lead concentrates and 13,574 tons of zinc concentrates. | 
All of the lead concentrates were sold but 10,364 tons of zinc concen- : 
trates were placed in storage. ‘The company gives the metal contents = 
of the concentrates and lease ore sold in 1932 as follows: 2,157.82 
ounces of gold, 1,816,671 ounces of silver, 1,022,883 pounds of copper, .
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te | 25,545,861 pounds of lead, and 4,002,672 pounds of zinc. The in- — 
ee come from the sale of ore and concentrates was $975,081 and after | 
ue : other income was added and all charges were deducted the net profit 
Be _ to surplus was $2,323. The company paid no dividends in 1932. | 

mo __. Due to the interest in gold mining and the operation of the mill at - 
Po Metaline Falls the value of the gold, silver, copper, lead, and zinc pro- 
eo duced from mines in Washington in 1932 was approximately $297,543 
Be - compared with $565,498.in 1931.. Previous to 1931, when the Pend 
2» Oreille Mines & Metals Co. increased the output of lead and zinc in 
eo Washington, there was a gradual decrease in the value of the metal _ 
Be output of the State, which was continued in 1932. Marked decreases 

a in the production of copper, lead, and zinc in 1932 resulted from. the - 
ee - continued drop in the sales prices of these metals, but there wasafair 
bee increase in the gold output, amounting to about $37,000. =. | 
fae + he Pend Oreille Mines & Metals Co., an important producer of 
me —- Jead-zine: ore at Metaline Falls in 1931, operated its milling plant 
“and produced. both lead and zinc concentrates during the first 4 months 

eo of 1932., The production of: gold, chiefly from the Boundary Red 
eo Mountain mine and the Azurite mine in Whatcom County and from | 

various properties at Republic, Ferry County, was more than the = 
es -— gutput of 1931 but less than the average annual output of the last = 

doce 
Bo Mine production of gold, silver, copper, lead, and zinc in Washington, 1928-82, in = 
eo : terms of recovered metals oe - 

ce ee Ce : Gold Silver. Copper Lead | Zine Total : 

fee +} tons | | ounees | Pounds: Pounds Pounds '| | 
Pon 1928. __....-..-....--.-.--|. 64, 554 | $337,167 | 99,738 | 1,177,246 | 1,084, 739 85,318 | $633, 156 

Bo 1929... __|) 98,527 | - 76,898 | ©47,182'| 1,400,489 | 1,015,190 | 2,117, 344 552, 233 
wee 1980. ...---.-----------2.-| 45, 456. 87, 748: 32,816 | 1,206,488 | 1,152,585} | 703, 782 348, 630 
a 1931_..---..--.-.---.-.---| 92, 049 60, 035 22, 410 202,503 | 2,771,116 | 9,947, 495 565, 498 

. 1932 Ili tee----------| 42, 200 97, 158 17,500 ;.- 5,000 1,879,000 | 4, 588, 000 297, 543 

7 1 Subject to revision. | | | | a | 

Oo - Gold.—The production of gold increased nearly 62 percent in 1932 
| - and was larger than in any year since 1928. The Boundary Red 

Mountain mine south of Sardis, British Columbia, was the largest 
gold producer in the State in 1932; its output was more than double | 
that in 1931. Mines in the Republic district, chiefly the Knob Hill, 

| Mountain Lion, Morning Glory, and Ben Hur, produced gold valued 
at more than $46,000. The mines were operated by lessees who 
shipped about 4,300 tons of siliceous gold ore to the Consolidated 
Mining & Smelting Co. of Canada, Ltd., of Trail, British Columbia, 
and to Tacoma, Wash. The Boundary Red Mountain mine, the , 
largest producer of gold in Washington in 1929 and 1930, was active 

. most of 1932, and its gold output was valued at about $29,500 com- 
pared with $12,465 in 1931. ) 

During the decade 1923 to 1932 mines in Washington produced 
$2,137,468 in gold. More than 71 percent of this total was produced 
from siliceous gold ore from mines in the Republic district, and 13 
percent was produced from gold ore from the Boundary Red Mountain 
mine in Whatcom County.
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ss Stlver.—The output of silver in the State decreased 22 percent, | oa 
_ and the value decreased from $6,499 in 1931 to $4,935 in 1932. More a 

| than 68 percent of the silver produced in 1932 came from siliceous - 6 a8 gold ore mined at Republic; most of the remainder was recovered © | ot 
| from lead-zinc ore mined at Metaline Falls. In the last decade mines oe 

in Washington have produced 1,154,500 ounces of silver. About 30.5 oS _ percent of the total output was produced from gold ore from mines at as 
Republic, 25 percent from copper ore and concentrates shipped from 4 
Chewelah and Index, and more than 21 percent from lead ore shipped a _ from the Colville district. Silver was also produced from the Spring- oe dale and Palmer Mountain districts. _ oo a 
Copper.—The output of copper decreased decidedly in 1932, and es 

_ the value decreased from $18,428 in 1931 to only about $305 in 1932. eee 
The Sunset Copper Co. near Index, the largest producer of copper in Oe the State since 1923, was idle throughout, 1932, and shipments of a 
silver-copper ore fromm Chewelah were suspended. : ee, 7 _Lead.—Lead decreased from'a production valued. at. $102,531 m 4 _ 1931 to an output valued at $52,917 in 1932, due to declines in the oe _ quantity of ore mined and in the price of the metal. The largest Sad __ producer of lead in Washington in both 1931 and 1932 was the Pend a 

_ Oreille property at Metaline Falls, but the mill was closed on MayS 4 
as a result of the continued drop in the sales prices of lead and zinc. ES 
Several cars of high-grade lead ore were shipped from the Electric. Be 

_ Point and Gladstone properties near Leadpoint, but the Grandview | of 
‘mine at Metaline Falls, a large producer of lead-zinc ore in 1929, has a 
been idle since January 1930. | | | ee 

_._ During the decade 1923-32, 25,872,957 pounds of lead were pro- os 
duced from mines in Washington. More than half of this output was a _ produced. from lead ore from the Gladstone mine in the N orthport | oo 

_ district, Stevens County, and 28 percent was produced from mines in , oe 
the Metaline district, Pend Oreille County, chiefly from lead-zine ore ee 
from the property of the Pend Oreille Mines & Metals Co. during the | a 

_ last 3 years. Considerable lead was also produced from the Spring- | 8 
dale, Colville, and Bossburg districts, all in Stevens County. | a 
Zinc.—The production of zinc decreased about 55 percent in oi 

quantity in 1932, as the mill at the property of the Pend Oreille Mines | os & Metals Co. was idle 8 months in 1932. . The value of the output ag 
decreased from $378,005 in 1931 to $142,228 in 1932, and the average , oe 
price of zinc decreased from 3.8 cents a pound to 3.1 cents a pound. 7 oH 
About 33,400 tons of ore containing lead and zinc were treated in the . “ 
plant during the first 4 months of the year; lead concentrates were og 
shipped to the Bunker Hill smelter at Bradley, Idaho, and zine con- os 
centrates were shipped chiefly to the electrolytic plant of the Sullivan a 
Mining Co. at Silver King, Idaho. : “ 

During the last decade a total of about 24,919,000 pounds of zinc og 
has been recovered from ore mined in Washington. ore than 61 a 
percent of the total production was recovered from lead-zinc ore from os 
the Josephine mine of the Pend Oreille Mines & Metals Co. at 9 
Metaline Falls, and about 25 percent was recovered from zinc ore - 
from the Black Rock mine near Northport. Most of the zinc from - 
the Black Rock mine was produced from 1922 to 1926, and nearly all | 
the zinc from the Josephine mine was produced in 1931 and 1932. | 
Virtually all the zinc produced in 1928 was recovered from lead- 
zinc ore from the Grandview property at Metaline Falls. .
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN CALIFORNIA, 4 
Ss -’ “NEVADA,AND OREGON is oO 

Ls os By V. C. HerKes | oe Os ag 

| The total production of gold, silver, copper, and lead from placer | a 
and lode mines in California in 1932, in terms of recovered, metals, : of 
was valued at $12,053,677, a decrease of approximately $334,057 from oe 
1931. Gold was the only metal which showed an increase, its value tt 
representing nearly 98 percent of the total value of metals recorded. as 
for 1932. Silver decreased 44 percent in quantity, lead 38 percent, Oo 
and copper 91 percent compared with 1931, with large losses in values. | RE 
The recovery of some zinc was reported in 1931 but none in 19382. oN 

| Continued low prices of the base metals were a factor in the decreased vgs 
__- production of silver, copper, and lead, but the stable price of gold a. 

and. the decrease in cost of its production resulting from cheaper sup- | 4 
plies and labor. helped to stimulate the mining industry. Gold pro- | a 
duction in 1932 was the largest since 1926. ©  9=.. |) aS 

The approximate value of the metals produced in 1932 brought the | 4 
total value of gold, silver, copper, lead, and zinc produced in the State 8 

| since 1848 to $2,144,957,862. | Bo ney 

Mine production of gold, silver, copper, lead, and zinc in California, 1928-82, in a 
. oe _terms of recovered metals | Oe | aad 

. oe 
| Year Gold Silver Copper Lead | Zine Total value . a 

a | Fine ounces| Pounds | Pounds | Pounds oe | 
1928__..............-..--------|$10, 785, 315 | 1, 478,771 | 25, 150,743 | 1,891,087 |.-------..-.] $15, 381, 783 ay 
1929._-_--- 8, 526,703 | 1, 176,895 | 83, 218,994 | 1, 429, 489 72777] 15, 090, 589 * 
1930__--....--..---.-.---------| 9,451, 162 | 1,622,803 | 27,285,272 | 3,559,564 |........_---| 13, 801, 004 a 

. 1931_...-.-..---.......-.--.--.] 10, 814, 162 867,818 | 12,931,995 | 3, 757, 256 159, 865. |. 12, 387, 734 ots 
1932 1.......-...........2....| 11,774,677 | 486,000 | 1,136,000 | 2,346,000 |............] 12,053, 677 f 

1 Subject to revision. | | ot : “ 

| Gold.—California again maintained its lead as a gold-producing ou 
| State with its lode and placer mines yielding 569,600 fine ounces of a 

gold, valued at $11,774,677, an increase of 9 percent or 46,465 ounces. oo 
m quantity and $960,515 in value over 1931. | oe : 

- Most of the gold in 1932 was produced from old-established lode : 
mines, such as the Empire-North Star and Idaho Maryland in Nevada : 
County; the Original Sixteen to One and the Kate Hardy in Sierra ot 
County; the Argonaut, Central Eureka, and Kennedy in Amador : 
County; and the Yellow Aster in Kern County. The reduced output 
of gold from mines on the Mother Lode belt in Eldorado, Amador, 

, | 121
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oe _ Calaveras, Tuolumne, and Mariposa Counties was offset partly by — 
ae increases in gold from pocket operations in the East belt mines in 

Boe Tuolumne and Mariposa Counties. ‘Three of the principal mines _ 
Bea of the Mother Lode belt produced $235,266 less gold in 1932 than | 
Bo in 1931, but part of this decrease was offset by the gain of $110,833 
on in:gold from six important lode mines in Nevada and Sierra Counties. 
Be Thirty-two companies; each with an output of more than 1,000 ounces, __ 
Pay . produced about 83 percent of the total gold yield of the State in 
ee 1932. The 10 largest lode and placer gold producers were the Empire 
Ba Star Mines Co., Ltd. (gold lode); Natomas Co. (6 dredges); Idaho 
=... Maryland Mines Co. (gold lode); Yuba Consolidated Gold Fields in 
Be Yuba County (3 dredges); Capital Dredging Co. (8 dredges); Argo- 7 

ae naut Mining Co. (gold lode); The Mountain Copper Co., Ltd. (gold 
oe | lode) ; Original Sixteen to One Mine,-Inc. (gold lode); Kennedy Mining | 
Be & Milling Co. (gold lode); and the Merced unit of the Yuba Consoli- | 
, dated.Gold Fields (1 dredge). Much gold has been recovered in the ~— 
oe past from copper ores mined in the State, but in 1932:.the output 
ee _ from this source was small;. © ns . 
eo As the gold-dredging fields. of: the State’ become exhausted the 
Boe production of gold from lode mining is steadily exceeding. that from | 
ee | the placers. According to a report of the California Debris Commis- 7 
vo | sion for' 1932, issued by the War Department, 44 hydraulic placer 
Be mines were granted permission to operate, and 1,062 applications —— 
co _ for censes were pending. Surveys have been made in the area under : 
a the jurisdiction of the commission of those portions of the Yuba, 
eo Feather, Bear, and American Rivers containing great deposits of 
be. - mining debris. Hydraulic ‘mining is opposed by the agricultural — 
oo interests in the valley counties, and-in some parts of northern Cali- | 
ro fornia ‘placer mining is restricted 3 months of the year. Since the 
Bo beginning of dredging in the: Oroville district $174,526,417 in gold 
Be has been produced, and of this output’ the Feather River field is | 
: credited with $33,621,406, the Yuba River field with $67,049,597, and | 
can , the American River field with $44,793,178. Various estimates of 
— _ the future life of the remaining dredging ground have been made, | 

| _ but no definite figures are available. Yuba County, formerly one of _ 
| the largest gold-dredging areas in the State, is now supplanted by 

| _ Sacramento County, where the dredge gold output from the Folsom 
: | field has increased the last 2 years. Twenty-two dredges in Amador, 

Butte, Calaveras, Merced, Sacramento, Shasta, Stanislaus, Trinity, _ 
and Yuba Counties produced 188,730 ounces of gold, valued at 
$3,901,395, from 48,851,063 cubic yards of gravel, with an average 
recovery of 8 cents a cubic yard in gold. In 1931 the dredge gold 
production was $3,619,355 from 22 boats handling 44,423,652 cubic 
yards of gravel. Another dredge was added to the Folsom field by 
the Gold Hill Dredging Co., which moved its 9-cubic-foot dredge from 
Dayton, Nev., for operation on the American River. The Cal-Oro 
Dredging Co. completed its boat, which began digging early in 1933 on 
gravel south of Yreka, Siskiyou County. The gold obtained from 
drift placers in California is nominal, and the largest output from this 
method of mining in 1932 wasfrom Calaveras County. The Calaveras 
Central drift mine near Angels Camp was an important producer, and 
late in 1932 the Tonopah Belmont Mining Co. took control of the 
Vallecito-Western drift mine near Angels Camp, a producer of gold 
for several years. ‘Production was continued by the new company.
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| Small-scale gold mining.—Increasing interest. in small-scale gold 8 
| mining lured many people to the foothill counties of the Sierras and Oe 

: other. gold regions in northern and southern California. Many er, 
recovered enough precious metal to pay their. living expenses. . The | oe 

| experienced prospector also joined in exploring for new gold-bearing ot 
quartz veins and reopening old prospects and abandoned. veins. 4 
The results of the gold-rush of 1932, in which the working season was a 
terminated in some places in about 90 days, were. disappointing. og 
High water or snow restricted work and hampered. the gold seeker in. : 8 
certain. regions, while in. a few places the work was continuous the aH 
entire year. a ee as OE 

- The records of those: who bought gold from the general prospector, “y 
miner, .and layman in compliance. with the California “high-grade” __ roe 

. Jaw, administered by the State mineralogist,. were reviewed and com- : 4 

- piled with the following results, which are of interest to those.seeking a ey 
_ jivelihood from small-scale gold mming.:,§ a 

__ . + Ninety-four bullion dealers in Cal ifornia, including banks, mer- ug 
- chants, and private refiners, all licensed by the.State mineralogist of Ok 
_. California to purchase gold in 1932, sold to the San Francisco; Mint os 

and other refiners 23,870 fine ounces or $493,437 in new gold... ‘This og 
| total.compares with $162,000 in gold purchased by bullion buyers in| eS 

1931. . The reports of the bullion buyers indicate that 12,000  . Ng 
individuals produced 30,880 lots of new gold consisting of gold dust, — | . 

_ nuggets, and amalgam with a range in value from 9 cents to as much — CS 
as $100. The average value of each lot sold was $16, and the average oe 

- amount received. by the prospectors for their labors during the season : 
or year: was $41.12. a eo Ee 

.. Thelicensed bullion buyers located in 17 counties served prospectors oe 
-.- working in all known mineral. areas of California. The bulk of this — Oy 

gold and that of established mines was deposited at the San Francisco — 2 
Mint, which issued 19,265 deposit certificates, chiefly for gold, com- oe 
pared with 8,153 settlement certificates in 1931. Most of the gold ons 
deposited was from California, with important lots from Alaska, the — og 
Philippine Islands, and Arizona. Other States represented were 1g 
Nevada, Oregon, New Mexico, Montana, Utah, and Washington. as 
‘Phe minimum amount of gold received at the offices of the Bureau ea 

| of the Mint was 2 ounces, equivalent to about $40; any amount under a4 
this was returned to the sender whose only recourse was. to sell the on 
gold to a bullion dealer. == si‘ si<“‘ts rr ud 

~ The'nearest bullion dealer in. California paid full value for gold, and ig 
the prospectors have discovered the saving in express and melting OM 
charges on each lot sold and the added advantage of getting immediate a 
cash or merchandise. ee ae as se 
Amador County bullion buyers at Plymouth and Jackson handled a 

315.35 fine ounces of gold valued at $6,519 for 580 individuals whose o 
average deposit was $9.73 or $11.24 for the season. Most.of the gold Se 
originated from the Consumnes River in Eldorado and Amador : 
Counties. Gold was also reported from Sutter, Jackson, Flat, Dry, | 
and Scott Creeks, and a little gold was recovered from gravel at 49 

at. . mo | ae, re 
In Butte County 6 bullion buyers bought 2,760.28 fine ounces of 

gold valued at $57,060 from 2,052 individuals, whose lots of gold 
averaged $12.83 per deposit, or $27.81 for the season. The gold | 
was recovered chiefly from: placer gravel of the Feather River in 
Butte and Plumas Counties and in more than 50 other localities. o3
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he 7 Calaveras County bullion buyers at Angels Camp, Mountain 
ce Ranch, and Camanche handled 484.62 fine ounces or $10,018 in gold. , 
Pe There were 488 individuals who sold 610 lots of gold dust averaging - 
or | $16.32 a deposit, or $20.53 for the season. Most of the gold was | 
a | from the Mokelumne River in Amador and Calaveras. Counties. | 
eo - Particular localities mentioned in the reports received from buyers 
oe were Rich, Hicks, Wet, and Adobe Gulches and the O’Neil, McKin- 
po ney, Murray, Jesus Maria, Martins, and Chile Creeks. sits | 
— +: Del Norte County gold producers sold most of the gold recovered | 
me | from beach sands to private refiners of platmum metals. The gold | 

ae produced in the interior districts was shipped to banks at Grants 
Pass, Oreg., and to the San Francisco Mint. The burlap table 

re continued to be the popular method for recovering gold from beach < 
be - sands in Del Norte County. =~ - 
ce _.. ‘E}dorado County bullion dealers at Volcanoville, Placerville, Pilot 
a | Hill, and Georgetown purchased 648.76 fine ounces or $13,411in gold, 
Be representing 1,059 lots of gold dust from 654 individuals. The 2 
Be average of each lot was $12.66, and $20.51 was the average resultofa 
oa -season’s work for each-person. Most of the gold was produced from 

we the vicinity of Placerville, Webber Creek, and Big Canyon Creek. —_ 
Be -. In Fresno and Madera Counties bullion dealers at Fresno, Friant, 
Bo ‘Orange Cove, Selma, and Coarsegold purchased 414.67 fine ounces 
i or $8,572 in gold, representing 833 lots from 634 individuals. The - 
i average lot amounted to $10.29, and the result of the season’s work  =— 
tee | amounted to $13.52 for each individual. Most of the gold was from / 
eo the abandoned gravel pits near Friant. Many white families anda 
po few Indians were camped near the gravel pits and along the San > 
fees. - Joaquin River during the year and made a scanty living from their 
ue | labors. In the vicinity of Coarsegold most of the gold was from Dead- __ 
me wood, Cabin, Coarsegold Gulch, and the Fresno River. ee 
os Humboldt County prospectors sold small lots of gold to a bank at 
oo . Eureka and shipped bullion direct to the San Francisco Mint. Gold 
i was produced from the beach sands at Gold Bluff and from the bench 

gravel on the Klamath and Salmon Rivers, most of it originating near 
Orleans, and sold to a buyer at that point. | ) 

| Kern and San Bernardino County dealers in gold dust at Cantil, 
Bakersfield, and Hobo Hot Springs and various Los Angeles refiners of 

| gold bullion handled gold produced by about 200 individuals, whose 
| total output for the season could not be learned, but judging from gold 

| sold at Cantil the average for the season was about $20. Most of 
the gold came from the vicinity of Randsburg, Goler, Oro Fino, 
Summit Diggings, Black Mountain, and Boulder Gulch. Other 

. localities in San Bernardino and Kern Counties mentioned frequently 
were Atolia, Panamint, Lytle Creek, and the Goldstone district. | 
Mariposa County bullion dealers at Mariposa, Bagby, Hornitos, 

: Coulterville handled 265 small lots of gold for 209 individuals, whose 
combined output amounted to 160.84 fine ounces, or $3,325 in gold. 
An average of $12.55 in gold was sold, and the prospector received 
$15.91 for the season. Most of the gold was from Saxon, Agua Fria, 
Mariposa, Chispia, Sherlock, and Solomon Creeks; Australian Gulch 
and Merced River also furnished some gold. 

In Nevada County 8 bullion buyers at Nevada City, French 
Corral, North San Juan, and Bridgeport purchased 3,636.72 fine 
ounces of gold valued at $75,178 from 1,346 individuals whose gold
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| lots averaged $27.00 a lot, or $55.85 for the season. Most of the gold at 

was reported from placers on Deer Creek and. Yuba River; some of it ag 
-- eame from small lots of crushed quartz originating from mine dumps a8 

in the Grass Valley region. —SS _ : oe oe 
Placer County bullion buyers at Auburn, Iowa Hill, Dutch Flat, wa 

| Colfax, Foresthill, Gold Run, and Sheridan bought 2,277.69 fine Ca FBR 
ounces or $47,084 in gold from 1,293 individuals whose lots of gold = | 
dust averaged $15.08 a lot, or $36.41 for the work of the season. oe 

| Most of the gold was from the North, South, and Middle Forks of the | 4 

American River and Buckeye, Blue Canyon, and Indian Creeks. 8 
The localities frequently mentioned were Steep Hollow, Dutch Flat, oe 
Baltimore, Shirt Tail Canyon, Georgia Hill, and Yankee Jims. 4 

| Plumas County bullion buyers representing seven establishments RS 
at Quincy, La Porte, Belden, Virgilia, Keddie, and Crescent Mills 8 
purchased 1,800.04 fine ounces of gold valued at $37,210 from 1,109 a a 

| individuals whose work for the season totaled $33.55, or an average ee 
: of $12.60 for each lot of gold sold. Most of the gold was from ae 

Spanish, Nelson, Squirrel, Rush, Black Hawk, and Sloat Creeks. aS 
_ Frequent mention was made of the Middle and North Forks of the oy 
Feather River and streams and tributaries in Plumas and Sierra a 

Counties in the vicinity of La Porte. © ay eo. ae 
__.. _In Sacramento-County three bullion dealers at Sacramento. handled EE 

553.41 fine ounces of gold, chiefly from.the foothills of Sacramento, re 
- Placer, and Eldorado Counties. A total of 676 individuals averaged os 

$14.69 in gold for each lot sold and $16.92 for the entire season. a 

, Siskiyou County was the most favorable of any county in the State oS 
-° for the small prospector who averaged $57.46 for the work of the Do Se 

~- geason. From records of 10 bullion buyers at Yreka, Etna, Happy a: 
Camp, Sawyers Bar, Forks of Salmon, and Hornbrook, 1,550 indi- oe 

| viduals sold 4,308.49 fine ounces of gold or $89,064, averaging $21.81 ee 

| per lot, The placers of the Salmon River and its tributaries and of | oe 
a the: North Central region were most frequently mentioned by gold “ 

: seekers. : Ce oe 

a Shasta County prospectors sold most of their gold to one establish- og 

| ment in Redding, which handled some gold from Trinity and other 8 
counties. Altogether, 3,271 small lots of gold dust, nuggets, and My 
retorted material ranging from 9 cents to about $100 was purchased 8 
from 1,258 individuals, whose average gold deposit was $7.98 and 8 

whose average for the season or year amounted to $20.75. . Most of a 

the gold was from French Gulch, Whiskeytown, Churntown, Buck- at 

eye, Clear Creek, Squaw Creek, Beegum Creek, Motion Creek, as 

Cottonwood Creek, and the Sacramento River and ‘its tributaries. - = 

In Trinity County producers of gold sold to four licensed bullion os 

buyers at Denny, Lewiston, Hayfork, and Weaverville and at Red- : 

ding in Shasta County 1,609 lots of gold averaging $15.64 per lot from a 

628 individuals whose work for the season averaged $40.07. Most 4 

of the gold was from the Trinity River and its tributaries, | 7 
In Tuolumne County 1,046 individuals sold to four bullion buyers - 

at Sonora and Jamestown 1,152.15 fine ounces of gold, valued at a 

$23,817, or an average of $22.77 for the season. Most of the gold “ 

was recovered from placers, but some came from pocket lode mines vs 

in the East Belt region and on the Mother Lode. The placer gold : 

- was reported from various creeks (Turnback, Woods, Bull, Sullivan, 

Mormon, and Eagle) and from the Stanislaus and Tuolumne Rivers. |
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a Yuba County, with five bullion buyers at Marysville, Smartsville, | 
and Strawberry, handled gold: from various points in Yuba, Sierra, 

eo and Plumas Counties amounting to 1,068.44 fine ounces, valued 
- at $22,087. This represents the output of 711 individuals, who 
oe averaged $25.27 a lot or $31.06 for the season. oe oO oe 
Bee _ Gold was recovered from beach sands near Santa Cruz and 
Bos Monterey. Es - So | 
an ‘Several districts, formerly old producers in San Diego and Im- | 
eo perial Counties, and all the old diggings, worked. before the ’49 
i discovery, in Los Angeles County were. again productive, especially 
“s- near Saugus and Azusa and in the San Gabriel and San Francisquito 

ee ‘Stlver—The production of silver-in California is largely a by- 
Po product of gold mining, although silver.ores and lead-silver ores have — 
fe been mined for silver alone in Inyo, Mono; Napa, and San Bernardino 
~ , Counties. The output of silver in 1932 was approximately 486,000 | 

fine ounces valued at $137,052. ‘The average price was 28.2 cents a 
Eo fine ounce compared with 29 cents in 1931. San Bernardino County © 
» had the largest yield of silver, due to operations at the Kelly Rand 
me silver property, discovered in 1918 and a large producer during suc-. 
Be ceeding years. The county was the only one with an output of over 
& 100,000 ounces in 1932. Nevada County, second in output, derives 
i». sits silver from gold-bearing ores mined in the Grass Valley-Nevada - 

Bi In Inyo County, the Estelle and Cerro Gordo properties, operated  =_—> 
fo as one unit by the American Smelting & Refining Co., havelong been _ 
i important silver-lead producers, and in 1932 these properties and the 
fo Santa Rosa property in the same region contributed largely to the - 
on silver output of the State. Due to the low prices of silver and lead; = 
a shipments of small lots of lead-silver ore from mines in Inyo and San 
ae Bernardino Counties decreased. The yield of silver in Plumas - 

- | County was chiefly from copper ore, but due to curtailed mining 
: operations the output fell below 50,000 ounces in 1932. Silver ore | 

| from the Comanche group in the Blind Springs Hill district, Mono 
County, was shipped to a smelter in Utah. The Treadwell Yukon 
Co. did much exploratory work in the Bodie district for about 2 years 

, but withdrew from the field late in 1931, and the district, except for 
leasing operations, was practically dormant. Nevada and Inyo were 

| the only counties with a yield of silver between 50,000 and 100,000 
ounces; Plumas was the only county with a yield between 20,000 
and 50,000 ounces. Four counties, Mono, Shasta, Amador, and 
Kern, named in order of production, produced between 10,000 and 
20,000 ounces, and the other producing counties fell below 5,000 
ounces each. — . 
Copper.—The production of copper in California in 1932 was ap- 

proximately 1,360,000 pounds, valued at $71,568. This is a decided 
decrease in both quantity and value compared with 1931, when 12,- 
931,995 pounds, valued at $1,176,812, was recorded. The average 
price of copper in 1932 was 6.3 cents a pound compared with 9.1 cents 
in 1931 and 17.6 cents in 1929 when the production was 33,218,994 
pounds. Although Plumas, Shasta, Trinity, and Calaveras Counties 
have been large producers of copper only one mine in Plumas County, — 
that of the Walker Mining Co., continued production in 1982. 
The company, however, closed its mine and mill the end of February, 
retaining a small force to make repairs and improvements. According
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: to.the printed annual report of. the company 30,774 tons of ore were os 

-. broken, and.35,866 tons were produced.. The flotation mill treated 3 

34,741 tons, yielding 1,770.84 tons of concentrate. ‘There were. also os 

- produced 60 tons of copper precipitates averaging 60 to 63 percent of © os 
: copper. The company sold 2,114 tons of concentrates containing | 8 

| 1,543.70 ounces of gold, 28,674 ounces of silver, and 1,070,057 pounds og 

of copper. In Shasta County, the Mountain Copper Co., Ltd., long _ é 
recognized as a copper producer, discontinued mining copper ores in | 

- 1931 and turned to gold mining. The company now devotes its og 

activity to mining gold-bearing gossan overcapping its copper-ore Es 

deposit and treating it in.a 500-ton cyanidation plant. Oo 

Lead.—The mine production of lead in California in 1932 was | oe 

| 2,346,000 pounds (partly estimated) valued at $70,380, a decrease of Oo 
1,411,256 pounds in quantity and $68,638 in value compared with | ha 

1981. The average price of the metal in 1932 was 3 cents ‘@ pound ae 

: compared with 3.7 cents in 1931. _Lead ores were mined chiefly in a 

Inyo and San Bernardino Counties, and the important producers were 4 
| the Estelle and Cerro Gordo and the Santa Rosa mines in the Cerro ge 

| Gordo district of Inyo County. The American Smelting & Refining 4 

-.- Co. took over the Estelle and. Cerro Gordo mines in. 1929 and has mg 

| since been operating them as one unit, shipping the ore to the Selby ee 

-_ gmelter on San Francisco Bay where most of the California lead ores oon 

are treated. Some ore from eastern San Bernardino County, chiefly os 

| from the Panamint, Shadow, and Providence Mountains, 1s, sold to 8 

Utah smelters and to the Selby smelter...) a 

- Review of mines and mills,—New, construction work at mulling a. 

: plants in California in 1932 included the enlargement of several. old | os 
plants by replacing gravity. concentration with flotation equipment. os 

Installations replacing vanner and table concentration were noted in y 

‘Amador County at the Kennedy mill near Jackson; and an experi- — st 

7 ‘mental flotation plant was constructed at the Amador Star mine near os 

Plymouth. In Nevada County the Idaho Maryland Mines Co. og 

: operated its two amalgamation-flotation mills continuously. Six on 

- flotation cells were added to the Golden Center 20-stamp mill. In the “a 

- game county are four other mills, the Murchie, Hoge, Empress, and og 

Spanish, which used the flotation process during part of 1932. In cos 

Eldorado County a new departure from the regular crushing device | ae 

was made at the Beebe mine near Georgetown where a Hadsell mill oe 

| vith steel-shod wheels 24 feet in diameter was constructed. The | a 

Beebe ore is an altered silicified schist. averaging $3.50 a ton in gold. : 

During a test of the Hadsell mill lasting several months an average of a 

- 208 tons of ore a day was crushed at a low cost per ton, yielding a : 

product of which 2 percent was plus 60 mesh and 65 percent minus “ 

200 mesh. ‘The mill is designed to separate the sands and slimes and : 

recover the gold from the sands by cyanidation. The slimes are fed : 

to a 6-cell Kraut machine, and the flotation concentrate is mixed con- . 

tinuously with the sands for cyanidation. Bullion 0.639 to 0.849 fine i 

in gold was shipped to the San Francisco Mint. At the Sliger mine 3 

near Garden Valley a 100-ton flotation plant supplemented the 25- | 

stamp amalgamation mill in December. In Calaveras County the - 

flotation process proved successful at the Mar John property near 

Sheepranch, where the ore was crushed to 2% inches through jaw 

crushers and to 80 mesh throug 10 stamps to a ball mill in closed 

circuit with a Dorr classifier. The flotation concentrate was sold to | 

a custom cyanidation plant. -
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Phe deepest producing properties in California are the Argonaut 
we and Kennedy mines in Amador County, each with workings at a 
poo. vertical depth of over 5,000 feet. Nevada County mines, chiefly 
ie in the Grass Valley-Nevada City region, are developed to a vertical 
go depth of over 4,000 feet; some of the richest ore is mined in the upper | 
Be levels ata depth of about 2,000 feet. The five leading mines produced - 
La more gold in the last 2 years than any district in California. In 1932 7 
P the output was $3,395,000 in gold compared with $3,191,820 in 1931. 

oe _ The Empire Star Mines Co., Ltd., at’ the end of the year had put 
ee the Murchie mine on a profit-earning basis after an expenditure of 

tee | about $500,000. The flotation mill and mine equipment were - 
eo materially improved; the shaft was also reconditioned and sunk ‘an 
he additional 300 feet. Operating costs were lower for the Murchie | 
ie _ than for any mine in the Grass Valley-Nevada City district. 
RS According to the annual report of the Empire Star Mines Co., Ltd., ss. 
eo _ for the calendar year 1932, the North Star and Pennsylvania proper- | | 
So ties were practically without pay ore by midsummer, but by makinga 
pee ) 10 percent cut in all wages and salaries paid by the company and with 
' ss the reduced cost of powder all mines continued in operation although oo 
mee the North Star mine remained unprofitable. During 1932 under- _- 
ee ground development totaled 22,757 feet and diamond drilling 1,787 
Peo - feet. The company mined 207,322 tons of ore, including lease ore, 
a compared with 267,500 tons in 1931. The mills reduced 228,156 tons | 
po Of ore with a 95.96 percent extraction compared with 214,534 tons 
Be milled and an extraction of 95.90 percent in 1931. The average gold : 
ee recovery per ton of ore was $8.789 compared with $9.435 in 1931 and => 
Re $9.442 in 1930. This drop in mill heads was slightly compensated by 
be a further drop in total costs to $6.92 a ton compared with $7.08 in 1931. | | 
fe . The Idaho Maryland mine according to the annual report of its | 
ae | _ holding company, the Idaho Maryland Consolidated Mines, Inc., 
Pe produced 58,245 tons of ore in 1932. Of this quantity 36,805 tons - 
- were treated in the Brunswick flotation plant and 21,440 tons in the : 
/ Idaho Maryland amalgamation-flotation mill. The total gold and : 

silver recovered from ore milled amounted to $979,420, an average of , 
| | $16.82 a ton compared with $13.84 in 1931. The average loss in the 

: tailings at both plants was $1.14 a ton compared with $2.13 in 1931. 
| | With bullion and smelter charges deducted the net value of the year’s 

output was $954,712. Total expenditures amounted to $485,936.94, 
including compensation insurance, local and State taxes, mine develop- 

| ment, metallurgical experiments, and alterations but without interest 
or smelter charges. The total cost was $8.34 a ton of ore milled. 

The Hoge Development Co. continued development work in 1932 
by adding 1,000 feet of drifts and 1,500 feet of raises to its property. : 
About 6,000 tons of ore were treated at the Murchie mill of the 
Empire Star Mines Co., Ltd., and a similar quantity was treated at 
the Hoge flotation plant after its completion in September. The 
property of the Golden Center Mines Co. is opened by a 1,300-foot 
inclined shaft and 10,472 feet of drifts. The gold associated with 
sulphide minerals carrying silver, copper, and lead was recovered in a 
20-stamp amalgamation gravity concentration mill until September 
when flotation cells replaced table concentration. Gold bullion was 
shipped to the San Francisco Mint and lead concentrate to the Selby 
smelter and to a metallurgical plant in South San Francisco.
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_ ‘The value of the mine production of gold, silver, copper, lead, and ~ oe 

zine in Nevada, in terms of recovered metals, decreased from es 

$11,673,787 in 1931 to about $5,135,792 in 1932. Compared with ee 

‘the 1931 production there were decreases in the output and value of | 

all metals, substantial ones being recorded in the output and value of | a 

copper, lead, and zinc. Silver decreased 46 percent in both quantity eee 

| and value compared with 1931. _ a 8 

Mine production of gold, silver, copper, lead, and zine in Nevada, 1 928-1982, in aoe 

| terms of recovered metals | | a . 

Year | Gold "Silver Copper Lead “Zine . value 3 

| | Fineounces| Pounds | Pounds | Pounds | | | ee 
1998. .......--.---..----------| $8, 620, 833 | 5, 481, 574 |158, 876, 883 | 15,747, 444 | 6, 796, 713 | $31, 033, 76 Ue 
190027 TTTTTTTITITT] 3% 384, 211 | 4; 993, 526 |140, 138, 809 | 19, 692, 568 | 16, 920, 083 | 33, 030, 237 te 
1930. _.............-..........-| 3,081,436 | 4, 219, 832 |109, 203, 512 | 23, 058, 381 | 29, 168,117 | 21, 455, 517 ad 

1931. e777] 2} 941) 473 | 2) 562, 071 | 72, 634, 497 | 15, 860, 634 | 20, 861, 348 | 11, 673, 787 | MM 
© Y9gQTLTTIIITITIPTIIIIIIIIIITE] 2, 696, 607 | 1, 390, £00 | 31, 473, 600 | 1, 195, 200 | $82,800 | 5, 185, 792 an 

1 Subject torevision. == = = = | - _ A - “2 

- Gold.—The gold from mines in Nevada decreased from $2,941,473 os 

in 1931 to about $2,695,607 in 1932. The decline in gold production oe 

jn 1932 recalls the period from 1892 to 1895 when the output dropped oon 

below $2,000,000 a year, reaching the lowest point in 1893 with a pro- oe 

duction of $985,700. Mine production was revived in 1896 by the Se 

gold: discoveries at Delamar, which again promises to become an OS 

important gold-producing district. Gold contributed over 52 per- ok 

| cent of the total gross value of metals produced in the State in 1932. ne 

| Five companies, each producing between 10,000 and 20,000 ounces, tg 

yielded 52 percent of the State total; these 5 companies combined | Le 

‘with 6 other companies, each producing between 1,000 and 10,000 os 

ounces, yielded over 71 percent of the total gold output of the State; S 
Due to the decrease in mining activity in all parts of Nevada, the od 

yield of gold did not increase as it did in some. other gold-producing . 

States. In the Robinson district, White Pine County, where consid- a 

erable gold has been recovered heretofore from the mining of copper | oS 

ores, a substantial decrease was recorded; but in the Goldfield district, wos 

Esmeralda County, the output of gold exceeded that in 1931. The o 

mines of the Tonopah district produced about the same amount of a 

gold as in 1931. The leading gold-producing companies in Nevada : 

in 1932 were the Elkoro Mines Co. at Jarbidge; the Bradshaw, Inc., Oy 

at Goldfield; the Nevada Consolidated Copper Co. at Ely; and the e 

Gold Hill Development Co. and the Nevada Porphyry Gold Mines, " 

| Inc., both at Round Mountain. | . “ 

~ A record of the exact number of people prospecting in Nevada for 4 

lacer gold during 1932 is not available, but engineers of the Nevada i 

State Bureau of Mines estimate that 600 to 700 men were at work in 

placer areas. The gold produced in regularly worked placer dis- 3 

tricts increased over that of the previous year, but just how much was | 

produced by small-scale mines was not determined. . The principal | 

placer areas producing in 1932, named in order of production, were | | 

Round Mountain, Battle Mountain, Manhattan, Osceola, and Lynn.
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Do Stlver.—The silver production from mines in Nevada decreased _ 
pe from 2,562,071 fine ounces in 1931 to about 1,390,100 ounces in 1932 
Bo and the value from $743,001: to about $392,008. The Tonopah dis- 
oo trict produced about 591,300 ounces, a decrease of 232,572 ounces 
ee compared with 1931. Lessees continued to work in the properties of 
fe: : the Tonopah Mining, Tonopah Belmont, and Tonopah Extension | 
Bo mines and cleaned up ore and material in the mines and milling 
ooo plants of these companies. The Desert cyanidation custom plant of 
a the Tonopah Mining Co. at Millers closed in May after 25 years of 
goo operation, and dismantling of the mill was well under way in October. 
ge _ Other important silver producers were the Nevada Consolidated . 
Bee Copper Co. at Ely, the Gold Hill Development Co. at Round Moun- 
mo tain, and the Ely Revenue at Ely. a : | | 
Re Any revival in the price of silver will benefit mining as it is a by- | 
on product in almost all of the copper, lead, and zinc ores mined in 
Be Nevada. ._ a ok, | ee _ The ores of'the Tonopah, Tybo, Pioche, Cortez, Comstock, Roch- 
ee - ester, Eureka, and 60 or more other districts past producers of silver 7 
ae promise much activity, but at present no large-scale silver mines are 
Ho _ operating. The principal mines in many districts are ready to resume | ae operations whenever it becomes possible to do so, but the continued 
Be low prices of silver and the possible disruption of railroad service may 
Po cause a long shut-down. The mines are fully equipped with modern _ 
pe operating facilities including reduction plants. - | eR ee 
gs Copper.—In. 1932 the mine production of copper in Nevada. was , 
ee 31,473,600 pounds, a decrease of 41,160,897 pounds or 57 percent from — 
moo. 1931. The total value decreased 70 percent or $4,626,902. Con- 
go centrates yielded most of the copper in 1932, as the low price of the 
fo. _. metal cut. down shipments of crude ore. Most of the copper was | 
L _ produced in the Robinson district, White Pine County, by the Ne- © 

oe vada Consolidated Copper Co. and the Consolidated Coppermines 
e Corporation, both companies suffering heavy losses. The operations 
moe of both mines and reduction works were on a part-time basis. Some 
. blister copper was shipped to Italy during the year. | | 
| Lead and zinc.—The lead output from mines in Nevada decreased | from 15,860,634 pounds in 1931 to about 1,195,200 pounds in 1932, 

| and the value decreased from $586,843 to about $35,856. The 
_ largest producer was the Combined Metals Reduction Co., in Lincoln 

| County. Zine-lead ore was shipped from the Yellow Pine district in 
| Clark County to eastern oxide plants. Nevada’s zinc output in 1932 | 

was estimated at 982,800 pounds valued at $29,484 compared with | 
20,861,348 pounds valued at $792,731 in 1931. | : 
Renew of mines and mills——Production in Churchill County in 

1932 was confined to a mill clean-up and to small lots of gold ore 
mined in the Fireball district and treated by amalgamation at 

_  Olinghouse. Gold-silver ore was shipped to a smelter from the | 
Fairview district. | 
_In Clark County the Crescent, Eldorado Canyon, and Searchlight 

districts produced gold chiefly from the Eldorado-Rand, Quartette, 
and Duplex mines. Oxidized zinc-lead ore from the Yellow Pine 
district, aggregating 600 tons, was reduced at the Ozark works in 
Kansas. The ore was principally from the Yellow Pine, Bullion, and 
Anchor mines. A new discovery of gold was made in the Chiquita 
claim adjoining the Keystone, a former gold-producing mine, and 
gold bullion was shipped to the San Francisco Mint.



: «GOLD, ETC., IN CALIFORNIA, NEVADA, AND OREGON —_ 181 a 

The production of molybdate of lead and vanadium minerals ES 

attracted attention to the Shenandoah property at Goodsprings. Oo 

Some molybdate of lead was forwarded to Wilmington, Calif., for ‘ 

the foreign market, and arrangements were made to equip a mill at ae: 
Kingman, Ariz., for future treatment. - a oO a4 

Elko County mines produced gold, silver, and a little copper in 1932: a 

J arbidge and Gold Circle were the two largest district producers of © 

The Elkoro Mines Co. at Jarbidge, according to the annual report: a 

of its holding company for 1932, had exhausted all known ore on the | yy 

property in September: The mine and 100-ton cyanidation plant we 

| have produced about 20,000 ounces of gold annually since 1918. = | 
In 1932, the company treated 40,517 tons of ore with a net operating = " 

profit of $188,878. _ re os 

~ At Midas in the Gold Circle district lessees at the Missing Link _ of 

and Elko Prince holdings of the Gold Circle Consolidated and the SN 
Buena Gold Mines Co. made important shipments of gold and silver 8 

bullion recovered by amalgamation and cyanidation. Some siliceous | og 

ore was also shipped to smeltersin Utah, = == = = ©— |. | | og 

— The outstanding development in Elko County was the opening of a | ah 

large deposit of copper ore in the Rio Tinto property at. Mountain of 

City. The first car of ore shipped to a smelter in June assayed a 

| 47 percent of copper; a little silver, and a trace of gold. : a 

~ Esmeralda County produced chiefly gold and silver ore from mines 
at Goldfield, Gold Mountain, Silver Peak, Gilbert, and the western 4 

part of the Tonopah district. The mineral output of. the latter is ae 

mentioned under Nye County. = | © os og 

| Goldfield district production in 1932 was confined to the Goldfield oo 

. - Consolidated mine and the property of the Goldfield Deep Mines Co., ° 

‘ each worked by lessees who shipped ore to the smelters. The Brad- oo 

shaw, Inc., continued to treat the old Goldfield mill tailing by cyani- 8s 
dation and handled 281,000 tons of tailing during 1932. The district on 

- output amounted to $360,951 in gold, 9,257 ounces of silver, and 6,054 ere 

pounds of copper. = — | SC - 8 
At Silver Peak various leasing interests of the Lucky Boy and Black 28 

Mammoth companies and the Calumet Gold Mining Co. produced oy 

about 1,800 tons of ore from the Mary mine. The ore.was treated : 

in the Black Mammoth and Liberty Divide or Oromonte amalgama- | : 

tion-flotation mills:and the old Mary mine tailing in the Fanchini : 

cyanidation plant. The total output of the district amounted to a 
approximately $91,000 in gold, and some silver was shipped as crude oe 

ore, bullion, and concentrate. = - | . : 
| Production in Eureka County was confined chiefly to the Eureka 

district, from which lessees shipped lead ore mined from the Richmond- : 
Eureka property and the Bear, Cyanide, and Diamond-Excelsior : 

groups to Utah smelters. The Buckhorn mine near Blackburn | 

produced and shipped gold and silver ore to a smelter. In the Lynn : 

district about 50 men worked placers, and one enterprising company ; 

found good pay gravel after removing considerable overburden. | 

-In Humboldt County the production consisted of gold and silver 
from Buckskin mine in the National district and from small lode 
mines near Ten Mile, Daveytown, and Paradise. The Basque mine 

-182217—33—10 |
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= produced milling ore yielding a little gold bullion. Some placer 
m _ gold was reported from the Sawtooth and Leonard Creek districts. | 
2 Lander County mines were important producers of copper until 
ae 2 years ago. Now copper ore is held in reserve for better prices, and 

ne gold ore discovered by lessees of the Copper Canyon Mining Co. | 
Be | near Battle Mountain has been worked since 1931. The output of | 
pe over $100,000 in gold from the lode and placer properties in the 
s | county was greatly in excess of that in 1931. = | 
Be __ Production in Lincoln County in 1932 was greatly reduced due to —— 
be the restricted operation of copper and lead-zinc mines. In the | 
oo - Pioche district the Combined Metals Reduction Co. produced from — 
a _ its no. 2 or Caselton shaft silver-lead ore containing a little copper 
Be and zinc, which was shipped to a smelter in Utah. A little lead-zine : 
“ore of milling grade from the no. 1 shaft of the company was shipped 
ye - to its flotation mill at Stockton, Utah, for treatment when metal 
Be prices recover. . At Delamar in the Ferguson district new discoveries we 
Po _ of gold ore were made in the Magnolia and April Fool mines. The : 

ae gold output of the county was chiefly from Delamar and amounted —> 
oe to $47,500 in gold compared with $18,783 in 19381. | 

ee _In Lyon and Storey Counties at Silver City and in the Comstock } 
ee district mining was active but was done principally by lessees on _ 
; various properties. Engineers investigating some of the old mines 
me carried on extensive examinations. The output of the region was | 
a _ chiefly gold and silver, and in 1932 approximately $75,000 in gold : 
Be and 140,000 ounces of silver were reported compared with $115,000 
c in gold and 27,000 ounces of silver in 1931. The Donovan custom | 
kos mill operated its amalgamation and cyanide units to full capacity, a 
Boh _ treating chiefly ore from Silver Hill mine where 20 sets of lessees _— 
eo worked during most of 1932. | : 7 / 
co | At the Overland mine and 10-stamp mill, owned by the Comstock ~ 
fe Silver Mining Co., some gold-silver bullion was produced by lessees. _ | 
Oo At the close of 1932 a new flotation mill of 150 tons capacity was . 
oo nearing completion at the portal of the Hale and Norcross tunnel for 
: the Arizona Comstock Corporation. This flotation mill was designed 

to mill ores from the Chollar-Potosi, Hale and Norcross, and Savage 
| mines. | | | ) | 

Several shipments of gold ore were made from the Milwaukee mine, 
and many small lots of ore from other mining claims in the region were 
treated by the miners at the Trimble amalgamation plant. A shaft 
was sunk on the Woodville-Justice property, and the Teddy O’Neal 

: mine near the Milwaukee mine was operated by lessees. The 
| McTigue amalgamation plant at Silver City was overhauled and 

completely equipped for treating ores bY flotation. Most of the lessee 
ore produced from the Santiago and Haywood group was treated in 
the Trimble mill. In the Palmyra district the Stone Cabin Consoli- 
dated near Como started operation of its flotation mill built originally 
to treat ore from the Pony Meadow property. 

In Mineral County most of the ore in 1932 was mined in the 
vicinity of Mina in the Gold Range, Omco, Summit Springs, and Pilot 
Range districts. The Sunnyside mines in the Silver Star district 
and the Olympic lease were the most important producers of gold. 
The Simon Silver-lead Mines property at Simon was idle. 

Nye County produced more gold in 1932 than any other county in 
Nevada. Gold amounted to about $728,000 and silver to about
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500,000 ounces compared with $682,246 in gold and 1,352,509 ounces es 
of silver in 1931. Mines in the Tonopah, Manhattan, and Round ~ a8 

Mountain districts were operated by lessees. In the Manhattan Oe 
district the White Caps Gold Mining Co. was the principal producer | os 
of ore, and lessees shipped about 5,000 tons of gold ore to smelters in OM 
Utah. Ore from the Nevada Coalition Gold Mines Co. property | ry 
and various other lode claims worked by lessees was treated in the ay 
War Eagle stamp-amalgamation mill. The placer output was much 3 
larger than in 1931. At Tybo no new ore was produced, but (according OO 
to the annual report of the Treadwell Yukon Co. for 1932) 4,491 tons weg 
of zinc concentrate were in storage at the end of the year. The con- oe 
centrate assayed 0.037 ounce of gold, 12.75 ounces of-silver, 1.94 | A 

_. percent of lead, and 49.23 percent of zinc to the ton. The company oe 
discontinued development at Tybo. and other properties in Nevada > ve 

| on October 1. | | | | , oy 

| -- At Round Mountain, lode mines and placers produced gold and — og 

silver valued at $518,386 in 1932 compared with $408,910 in 1931 and as 

$203,159 in 1930. The Gold Hill Development Co., according to its ) “g 

annual report for 1932, opened up its property with an additional _ Og 

3,503 feet, part.of which was on the deepest level of the mine. Further Oo 

-__- progress‘ in sinking or crosscutting to the Gold Hill vein wasbrought =. a 

to a halt at a depth of 645 feet owing to an excessive flow of water. ge 

| All available commercial ore, except portions of the shaft pillars, was oe 

practically exhausted at the end of the year. Due to conditions : 

requiring additional pumping facilities the company recommended | 

discontinuance of operations in the mine and closed the mill. The 8 

- output of the Gold Hill mine for 1932 was 38,050 dry tons of ore, which Os 

was milled in the company cyanidation plant and averaged 0.337 a 

ounce of gold and 1.91 ounces of silver, valued at $7.494, a ton. The of 

| recovered bullion contained 11,755.02 ounces of gold and 34,898 a: 
ounces of silver, representing 91.59 percent of the total gold and 47.87 lg 

| percent of the silver. The average cost of milling was $2.196 a ton vt 
and that of mining $3.94 a ton, which includes a stoping cost of $3.15 4 
a, ton and a development cost of $0.787 a ton. | | | at 

During repairs to its Sunnyside stamp-amalgamation mill the a 
Nevada Porphyry Gold Mines, Inc., at Round Mountain slowed down 8 

operations, but its placers were worked continuously. Water for a 

placer mining was piped 9 miles from the Toyabe Range. Some gold oe 

was recovered by amalgamation from ore of the Monte Cristo Mine, a 

| the owner of which operated a small tube mill. About 300 feet of . 

development work was done in the mine. | 8 

: In Pershing County most of the mine production was from the . 

Seven Troughs and adjoining districts. The Seven Troughs mine | 

and large cyanidation plant remained closed. Some placer gold was > 

| reported from small dry-washing operations in the Humboldt district ‘ 

near Imlay. Placer ground also was worked in the Rosebud and Sierra | 

districts but with indifferent success. | 

In Washoe County the White Horse district was the largest Pro- z 

ducer of gold from the operations of many lessees who worked in ; 

various properties of the district, chiefly the Springfield mine. The : 

ore was treated in the Springfield amalgamation mill. , | ae 

In White Pine County the value and quantity of the mine produc- | 

tion of metals was substantially less than in 1931, but the total value | 

exceeded that of any other county in Nevada. Ten lode mines in the 7
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He — county in 1932 produced 1,375,100 tons of ore and tailings fromm which 
bey were recovered $339,847 in gold, 104,400 ounces of silver, 30,864,500 
a pounds of copper, and 2,000 pounds of lead. This compares with — 

ae $778,464 in gold, 184,842 ounces of silver, 71,350,587 pounds of 
Po copper, and 77,874 pounds of lead produced in 1931. The placer 
ae _ production, chiefly from Osceola, was valued at $3,543 in 1931 and 
pe | $10,467 in 1932. ‘The Nevada Consolidated mill and smelter near | 
ey: | McGill treated all the ore of milling and smelting grade produced _ 
Bs from mines in White Pine County. In the Cherry Creek district a 

ae continued demand for convertor lining material caused increased 7 
oa | shipments of low-grade siliceous ore and tailings. Most of the 
ee material was from the Nevada Standard property. | . 

— The total value of gold, silver, copper, lead, and zinc from lode and | 
oo _ placer mines in Oregon in 1932, in terms. of recovered metals, was 

approximately $439,295 compared. with $319,703 in 1931, an increase 
ee _ of about $119,592. Gold was the chief metal produced, with an out-° 
eo put of approximately 21,000 ounces valued at $434,109. compared with | 
~- 15,850 ounces valued at $317,315 in 1931. The silver yield was ; 
Bee incidental to the production of gold and increased from 7,254 ounces : 
Ee valued at $2,104 in 1931 to about 9,000 ounces valued at $2,538 in 
fan. 1932. ‘The production of copper increased from 1,700 pounds valued = 
pe at $155 in 1931 to approximately 32,500 pounds valued at $2,048 in 
ee 1932. Lead increased from 3,497 pounds valued at $129 in 1931 to 
pe about 8,000 pounds valued at $240 in 1932.. The recovered zinc was 
e entirely from the experimental treatment of ores and amounted to 7 
Be about 12,000 pounds valued at $360. © a ee 

: | Mine production of gold, silver, copper, lead, and zinc, in Oregon, 1 928-82, in terms 
oo | | a of recovered metals | oo | 

: Year Gold Silver Copper Lead ° Zine: Total | 

. | “Fine , 
ounces | Pounds | Pounds | Pounds 

1928__..--.--------------.---------------._| $225, 968 30,924 | 358, 463 13, 246 |_.-.----..] $296, 446 
1929._.._.-.-..------------------.---..-.-..-| 353, 323 30,009 | 655, 746 20, 180 |..-----.._]| | 486,000 
1930..-.--.-------------.-.----------------| 297, 702 9,000 | 176, 300 9, 113 12, 528 325, 143 
1931__.....-..-------------.---.----------.| 317, 315 7, 254 1, 700 3,497 |--------.-| 319, 703 

| 19821. ee -----| 434, 109 9, 000 32, 500 8, 000 12, 000 439, 295 

1 Subject to revision. . | 

Gold mining was confined principally to the placers, although a 
few lode mines in the State were productive. The three dredges 
operating in Baker, Grant, and Jackson Counties produced slightly 
more than 36 percent of the total gold, their combined output increas- 
ing about $20,000 over that of the preceding year. Shortage of water 
prevented continuous operation of the dredge in Jackson County. 
Gold produced from placers and lode mines in eastern Oregon was 

: handled chiefly by banks in Baker and Grant Counties. About $58,000 
in gold was shipped to the offices of the Bureau of the Mint at Boise 
and San Francisco and to private refiners. Most of the gold of the 
small producers was purchased by mine operators or merchants. 
Small placers throughout the State were active, and their production
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‘contributed substantially to the gold output in 1932. In eastern oe 
-» Oregon the Empire dredge in Grant County was the largest gold a8 

producer, followed by the Superior dredge in Baker County. “A placer ad 
on Salmon Creek above the old Nelson mine northwest of Baker was oe 
operated with a power shovel. Pine Creek gravel. deposits east of oe 
Hereford have produced gold for 34 years, but water has not been al 
available for large-scale mining. At the Yellow Nugget placer near — =. 
the mouth of Pine Creek gravel was handled with a power shovel and | a 

hauled a quarter of a mile in trucks to water pumped from Burnt 
_ River. At Harper’s placer, 3 miles from the mouth of Pine Creek, a oe 

power shovel: handled about: 300 yards of material a day. Most of — cot 
| the gold was very coarse, and one nugget found during the season | 3 
—_ weighed 12 ounces. The Elliott drift placer in the same region was aS 

developéd and worked when water was available. In Stice’s Gulch a a 
power shovel worked to bedrock and obtained pay gravel. Seven a 

| miles west of Baker in Washington Gulch water was available during a a 
_ short season to permit the operation of hydraulic giants. A shaft was ot 

sunk ‘50 feet to the original bedrock. Two hydraulic giants were = —- °, 
| operated in Rye Valley on the Silbaugh property. In Grant County _ 4 

hydraulic giants washed gravel on the Marysville property near — oo 
‘Canyon City; at Vinegar, Olive, and Vincent Creeks; and in the Susan- oo 
ville district. me OO OO 
‘The Macy and Virginia 10-stamp mills were rehabilitated. The oe 

Cornucopia mill near the portal of the Union-Companion adit was _ OTs 
rebuilt. New mills were added to the Evans mine on Ruby Creek, 8 

_ the Pedro Mountain mine 13 miles west of Durkee, and the Shoestring 
property in the Rye Valley region. A small mill was erected at the a 
Crystal Palace mine in the Sparta district. Some milling equipment | oF 
was added to the plant ‘on the Bull Run mine, and eight men were - 
employed in developing the Record lode mine north of Hereford. aS 
At the Sanger mine some specimen quartz of free gold’ was mined | os 
during development. Men working on Elkhorn Mountain, 16 miles oH 
west of Baker, on the Hurdy Gurdy and Denny Fraction claims re- a 

- duced rich gold quartz in hand mortars; the lower-grade ore was oh 
shipped. The Imperial mine in the Cable Cove district was worked os 
with a crew of 14 to 18 men, and some high-grade ore was developed. os 
At the Columbia and Taber Fraction properties the old tunnels were & 
retimbered and 3 car lots of ore shipped to Tacoma. The Twin Baby | ae 
Mining Co. or Vindicator property on the Baker-Union County line | " 
near Medical Springs was under new management, and the shaft was 2s 

| sunk 100 feet to the 350 level. Development of the White Swan i 
property was continued, and some gold ore was milled from the s 
Banzette property. | : 
" In Grant County the Rabbit mine and 5-stamp mill were operated - 
continuously, and the shaft was deepened. At the Buffalo mine a - 
little ore was treated by flotation, and concentrate containing gold, , ; 
silver, and lead was shipped with small lots of crude ore to the Bunker . 
Hill smelter in Idaho.. In Malheur County the Golden Eagle lode : 
claim was under development. A 200-foot shaft was sunk on the / 
Sunday Hill mine, and a little gold ore was milled. | 

In western Oregon the principal banks at Grants Pass, Medford, - . 
and Ashland handled $128,349 in new gold (including the purchases of 
five merchants), of which most was in small lots ranging from 10 
cents to several dollars. This new gold was purchased from 1,016 .



186 MINERALS YEARBOOK” 
mes _- individuals representing prospectors and small working parties who __ 
By averaged $126.32 in gold during the year or season, chiefly from placer. 
aan ground in Josephine and Jackson Counties. Most of the gold was 
Pee _ reported. from Evans, Foots, and Sterling Creeks in Jackson County 
eo and Grave and Althouse Creeks in Josephine County. Gold pro- 
. ducers in Coos, Curry, Douglas, and Linn Counties also sold gold in 
r  Grants Pass. a Bo : 
Bo _. Next to dredging, hydraulic gravel mining had special interest. 
a _ The Flynn placer mine on the Illinois River, 3 miles from Takilma, | 
me | the Plataurica hydraulic property in Fry Gulch, and the Llano de 
».. Oro hydraulic placer near Waldo were all producers. In the Althouse _ 
Be Creek region many small-scale producers of gold added to the regular 
Be output of the Ramsey claims, 12 miles from Holland. The Tigertown — 
Ee hydraulic mine was worked on a small scale, and the John. Apple 
a hydraulic mine, 7 miles south of Holland, produced gold... Placers on 
Bo Sucker Creek were active; the Barnett was hydraulicked to full 
pe capacity. Small-scale placer mining progressed on California Bar, 
“~~ and some gold was sold to the local storekeepers. Hydraulic placers | 
Be - were worked on Jump-Off Joe. Creek and tributaries. The chief | 
Be gold producers were the Weymouth and placers on Jack’s, Briggs, . | 
a Hogum, Starveout, and Silver Creeks. A power shovel and trucks to 
~~ transport gravel to a washing plant were placed on Louse Creek at 
Bee the Lindar gravel property. Sardine Creek had the largest mechani- | 
eo ' eal placer outfit in southern Oregon, a 14-yard power shovel handling  —|/ 
Be - 100 yards of gravel hourly.. On the banks of the Rogue River in | 
ms Josephine and Jackson Counties small groups were at work.. Drift — 

ae placers were worked in 12 places within the city limits of Jacksonville, 
©... by shafts 12 feet in gravel to bedrock, and very few large wash boulders 

| were encountered. Some beach mining was carried on in Coos and sy 
a Curry Counties, and. the Mule Mountain district in Curry County | 
me was actively prospected. oe : 
i | Lode mining was productive in few instances in southwestern | 

ye Oregon, but plans for financing several mines were under way. A | 
| Straub mill was installed on the Brady mine at Whiskey Creek, and 

the Mead property on Jones Creek was opened with a crosscut drift. 
} . A new mill was ready to operate in December on ore from the Towne 

mine at Jacksonville, and the Opp mine enlarged its reserve of milling - 
ore. A 20-ton mill was constructed at the Sunbeam mine, 15 miles 

_ south of Grants Pass. At the head of Louse Creek gold ore averaging 
$75 a ton was developed in the Granite Hill mine. The Humdinger | 
mine, actively developed in 1931, was turned back to the owner, and 

. no production was reported for 1932. In Jackson County the Ash- 
land mine was developed, and some bullion was sold to the San 
Francisco Mint. Bullion was shipped from the American Boy mine 
southwest of Medford. The Chieftain and Continental lode mines in 
Douglas County and the quartz property of the Bartels Mining Co. 
in Lane County were producers of gold. Considerable development 
work was done at the Continental, and at the Chieftain the 15-ton 
floatation mill was operated. In Marion County the Amalgamated 
Mining Corporation operated a mill and shipped lead-zinc concentrate 
to Midvale, Utah.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN COLORADO, og 

| NEW MEXICO, TEXAS, SOUTH DAKOTA, AND WYOMING et 

a By Cuas. W. HENDERSON oo os 

as COLORADO | — a 

; _ In 1932 the output of gold, silver, copper, lead, and zinc from Colo- - A 
rado ores and gravels, in terms of recovered and estimtated recoverable cod 

| metal, was 314,117 ounces of gold, 1,703,378 ounces of silver, 7,165,000 vit 
| pounds of copper, 4,116,800 pounds of lead, and 218,000 pounds of oe 

_- gine. +Compared with 1931 gold increased $1,670,643, silver decreased ee 

492,536 ounces, copper decreased 1,000,000 pounds, lead decreased ae: 

9,651,200 pounds, and zinc, decreased 32,155,000 pounds, The ee ah 

approximate gross value of the output of metals in Colorado in 1932 a. 

| was as follows: Gold $6,493,377, silver $480,353, copper $451,395, | 

lead $123,504, and zinc $6,540, a total of $7,555,169 compared with oe 

$7,942,154in 1931. wo or o 

Mine production of gold, silver, copper, lead, and zinc in Colorado, 1 928-82, in . 

| - | | | | terms of recovered metals Se | oe 

oe ; ” | : | Silver (lode and placer) Copper > ee 

eS | Year. and placer) Fine . | a CO 

a ounces Value Pounds Value me 

1908 oot eneeeeeee $5, 304, 876 4,052, 253 | $2, 370, 568 8, 594, 646 $1, 237, 629 / 4 
1929__.....----------~--------------------- 4,417,358 | 4,397,377 | 2,343,802 | 8,905, 074 1, 567, 293 . hae 

193022 TTT TIIITI] 4}; 619 | 4,382; 852 | 1, 687, 398 | 10,514,000 | 1, 366, 820 : re 
1931.02) 4} sae! 734 | 2,195,914 | "636,815 | 8,165,000 | 743, 015. os 
19321211 a1 s nsssswssevcsavssseeaa---==-| 6,498,377 | 1, 703,378 | 480,353 | 7,165,000} 451, 395 A 

| Oc | Lead |, “Zine fo 4 

| ves —___—____|______| | . Pounds Value | Pounds Value a a 4 

en ane ate $16, 375, 355 3 
1920-2 TETTTITTIITIITT]| 48) 889, 906 | “3, 080, 064 | 58,861,000 | 3, 884,826.) 15, 293, 343 4 
1990 == 2202WTITITIIIIIIIIIIILIIIIIIT | 44, 260, 000 | 2, 213, 000 | 72, 518, 000 ) 3, 480, 864 | 13, 265, 701 a 
1931_-_---.--.2.-.2.-2.---2---------------| 13,768, 509, 416 | 32,373,000 | 1,280,174 | 7,942, 154 4 
19321._._...__---.-.---2--2---z-s-------| 4,116,800 | 123,504 | 218, 000 6,540 | 7,555, 169 , 

1 Subject to revision. . . : , * 

The value of metal production herein reported for Colorado, New — 
Mexico, Texas, South Dakota, and Wyoming has been calculated . 

at the figures given in the table that follows. Gold is figured at the 4 

mint value for fine gold; that is, $20.671835 an ounce. The silver , 
price is the average New York price for bar silver. The copper, lead, a 
and zinc prices are weighted averages, for each year, of all grades of 
primary metal sold by producers. | 

: 137 : :
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an , Prices of silver, copper, lead, and zinc, 1928-32 | 

i. a _ Year Silver 5 ‘Lead Zine Year Silver a Lead Zinc. . 

oo | Perfine) Per |-Per | Per_ oe Per fine| Per | Per | Per 
con - | ounce. | pound }. pound | pound oS ounce } pound |.pownd | pound 
ay 1928____...--.---| $0. 585.| $0. 144 | $0.058 | $0,061 |] 1931________.....] $0. 290 | $0. 091 | $0. 037 | $0. 038 
Be 19290 TTT 883 | 1176 | 063 |” 2066 |] 1932222222732" “282 | "5063 | 030 | 030 
Bek 1930--.---------.| :385]| 1130] 050] 048 } 

Be Remew by counties and districts —The Cripple Creek district In 
eo 1932 produced $2,260,507 in gold compared with $2,385,769 in 1931. | 
Po The Golden Cycle 1,200-ton roast-amalgamation-cyanidation custom 
ao mill at Colorado Springs was operated at the rate of 800 to 900 tons | 
»- daily, principally on Cripple Creek sulphotelluride ores. All Cripple 
ee | Creek ores are treated at this mill: During 1932 part of the 300-ton . 
ae selective flotation mill added to the Golden Cycle equipment. in | 
oe November 1929 was used intermittently to treat custom gold-silver 

ee | ores from Boulder, Clear Creek, Gilpin, Lake, and Park Counties, 
oe chiefly gold (silver-lead) ores from Park County from September 10to — 
-. the end of the year; the tails from the flotation machines went direct | | 
Me into the cyanide circuit or to the roasters to burn the carbon in the 
De American ore. Producing mines and dumps in the Cripple Creek = 
io. district included the Acacia, Atlas, Buckeye, Cresson, Doctor-Jack = 
RS Pot, El Paso, Elkton, Empire Lee, Gold Dollar, Gold Pinnacle, 

Granite, Jerry Johnson, Pharmacist, Portland, School Section, Strat- . 
He ton Estate, Strong, and United Gold Mines. The Cripple Creek 
ee district has yielded $354,022,394 in gold from its discovery in 1891 to —_— 
e 1932, inclusive. | - | Oo 

San Juan County in 1932 produced $511,092 in gold, 339,965 ounces 
e _ of silver, 1,031,000 pounds of lead, and 1,367,000 pounds of copper ss. 
Be compared with $647,208 in gold, 430,793 ‘ounces of silver, 1,250,505 
ee pounds of copper, and 1,134,000 pounds of lead in 1931. The Sunny-. 
Bs side Mining & Milling Co. 1,000-ton selective flotation mill at Eureka : 
Be continued idle. The 550-ton-Shenandoah-Dives selective flotation 
- mill operated throughout the year on gold-copper-silver-lead ore from 

| the Mayflower group. — | | | 
7 The Durango lead bullion-copper matte smelter which closed 

_ November 1, 1930, remained idle. 
. No ores were marketed from Rico, Dolores County, but the St. 

- Louis Smelting & Refining Co. completed its 6,000-foot adit. 
In San Miguel County a small production was made from the mines 

at Ophir, and lessees continued gouging operations in the Smuggler- 
Union mine at Telluride, sold in 1929 for its salvage value. Clean-ups 
were made at abandoned mills in the Telluride district. The Cimar- 
ron mine at Telluride was reopened. 

| The King Lease on the upper workings of the Camp Bird mine, 
| Ouray County, continued to extract gold ore which was treated in | 

the amalgamation-concentration mill built by the leasing company at 
the upper adit, in Imogene Basin. Production of small lots of high- 
gerade gold-silver ore from the Trust-Ruby property at Sneffels was 
continued. Other small producers in Ouray County were the Ameri- 
can, Banner American, Governor, and Valley View. |



| Gold, silver, copper, lead, and. zinc mined in Colorado in 1982, by counties, in terms of recovered metals) : SO - ‘f 

| oe Gold? (lodeand placer)| Silver; (odeand | = Copper = | = Lead =| Zine oo OS 
. County oo, me Do Teme TO DT OD ——— 7 Total value 2 ee 

- Fine | wor, Fine | wana | p -_ "|: 1° Waly mos ee | . . : ounces | Value — _unces: “Value | Pounds _ Value Pounds . _ Value Pounds: Value 5 ee 

Adams. ...-...--.----------------- + - eee ee 10.02 | -- - $207 |.-.2.2 [e+e --et |e] |e nee ef eee eee . $207 ae os 
Atapah0o.....-------------2+-2-----00enseeeccooro7- - 1,56 |. - 32 ee ee cee ee eee] ee eee |e - 32 ry ee oy 
Boulder. .....-.2.------------ lee eeeneeeeeeneencen--| 4,174.23 | 86, 289 - 11,737 | $3,310 |-----------|---------] 15,000 [>> $460 |-.----- ef] 90,089 22 
Chaffee......-...-----------------22-- anne eee e ee ee eee 165.84} 38,498) -—- 7454. 210 ||. 6,000} 180 |----2-----|---------- 3,818 3 
Clear Creek. .....-.-..-----------e-------e2---2-----| 5,798.98 | 119,876; 26,153] 7,375{ 6,000| $378; —72,000{ 2,160 |---.----.-|----------| 129,789 _~* 8 
Oostilla.....--.--------------- eee eee eee eee eee e-| 7.63. © 158 |e. eee || ee] ee eee [eee eee — 168 BD ag 
Custer.......--.---2.--------- oe nnn een eee eee * 118] -- 24 : Wyo B fleece ee eee feet ee] oe] eee ee 27 - wey 

Denver-...------------------------------------------ 18. 64 | - 885 - 4 1 joo 2-2 - ee |e eee fee ef e fee eeeee-| 8B CQ 
Dolores....-----2--------- 2-2 nn een nent ne gece eee 4, 60 95 | 2 CoOL foe eee eee fee eee ee ~ 96 O oe 
Douglas. .....-------------------------- neo -n-------) 82.38. 669 6). 2 eee eel fe eee eee een ene nee eee eed . 671 ff 3 
Hagle......-------- 2 eon nnn en nee een een ween enee----| 2,970. 75 61,411 | 1,110,819 | 313,251 | 5,620,000 | 354, 060 440,000] 13, 200 |--~-.---2.]------.-_- 741,922 © Es 
Wibert..-.---------------------neneeennnnceeweenenene| 2768: [ > 870 |e ete gl | eee f nee nnn [penne nner enn cn [coe eee eee [eee e cree elec eee eeeeel. 570. 8 
Fremont. ...-..------------eee-eennnneeeeennn-n-ene-|- 42,42] 877 568 ~ 160. 1, 000 63 “5,000 | 180 [e---------[eiz--|. | 1,250 oe 

| Qilpin.....----2--------------2------------e---ee--| 15, 687, 32 323, 252 24, 451 6, 895° 51, 000 3,213 |. 187,000 5,610 | 84,000] - $2,520! 341,499 & 3 
Grand... ..------------------- eee eee n eee nee nee 1.77 | - BT [on -ennnnnnan[eeennennn-[ennne nec nene|eneen enna n|seneeee enone | een eeenee [eee en new e[een een nee 37 | : 
Gunnison....-..---...-.---.--+--.------------ eee 154. 88 3,202 | 67 AQ |... |---| eee] eee eee |e eee 3, 221 5 aS 
Hinsdale... --..--------------c--neennegeneeen-------| 69.19] = 1,480] 871] 246 [life]. 1,800 64 |_-...---2-|------- =|, 1, 730 
Huerfano....---------------------ee2 nn enee n-ne eee 181)... 87 |e leew pe "374 oo 
Jackson......-..---------- 2-222 ne een e nen n ne none eee eee 5.64 | 117 |____..-.--..|-------.--|--.----..-.-|.---.-----|----------2-|-------2--|-------2--|-----e---- a7 bs 
Jefferson.....---.------.-----22---- no-one 9. 04 187 |... 221. eee] lle] . 187 | oe 

Lake. .....----------------------5-2--------2--------| 8, 255,47] 120,312 16,768 | 4, 729° 6, 000 378 152,000} 4,560 | 126,000 3,780 | 142,759 by |e 
La Plata.....-.-.------.---2------------- eee e----| 1, 467. 89 30, 344 6, 966 1,964 |... - 7,000 | 210 |.------.--|--------.-| 82, 518 bd a eS 
Larimer. ..---------------------- 2-2-2 eo eee ene n nnn] 84 17 |.222-----8|---- ee fn ee eee ee elfen ee nee eee eee . AT oS 
MeS8...-.-------------------- 2-2 oo oe nee oe ee 174 36 |.....------_|----------[oe-- |e fee eee pee] 36 0« Ct” ong 
Moffat... ..---------------eee nee n nen eeneenneeneee-| 54,40 1, 125 4) A (III 1068 8 
Montezums. ..----.-----------------------02-- 2-2 -e-] 1. 87 89 | -------.-|----e-- eee} nee fee epee eee pene 9 tf 

Montrose...---------------------0e2-neen nen n ene e ene 98.68) 1,937] | 30 8 |... een |---| ene [ee ene |e eee none ee nee 1,945 ae 
Ouray....-----.--------------------------- ee ----| 12, 417, 54 256, 693 48,050 | 138, 550 ~ 97,000 6, 111 316,000 |. 9,480{/ 8,000; — 240; | 286,074 by Day 

Park... ...----------0-----------n----2----0-------~-| 125, 746. 54 | 2, 699, 412 63, 236 |. 17,833 16,000 | 1,008} 1,634,000 | 49,020 |...----._-[2..---....] 2,667,273! 8 
Pitkin.....-...--------------- 2 eee nee ee | 52. 82 1,092 | . 45,965 12, 962 |.._---.--.--]--------..]  -228, 000 6, 840 |--.-----.-]---------- 20,894 “* SES 
Rio Grande..-..---.----------+-------------2--- oe 7.00. 145 3 I feel] ee foe eee] eee] 146 pf ve 
Routt... ....------- 2-22 n ee enn eee eee nee nee 20. 31. 420 — Yg 3 |-.-----.--2-|----------|----------|---e]ee ef - 423 st 

Saguache._..-.--------~--------- 20-22 - ee oo none ee nee 17. 52. 362 21 6 Ue. --o-|e-e---e2---.|----------|-e- eee [eee 368 | 8 
Ban Juan. _-----2- eee eee eee] 24,724.06 | 511, 002 339,965 ' 95,870 | 1,367,000 | 86,121 | 1,031,000 | - 30,930 |....-.-...|..--......] _ 724,018 “2 
San Miguel......-..-----.---------------------2-----| 3,178.50) 85, 705 4,645 | 1,310 1,000 63 21,000] 630 |----------[----------| 67,708 -& ee 
Summit. .......---.---------------------------------| 1, 589. 42 32, 856 1, 611 426 |_|] 1,.000 30 |-..-------|o--2------ 33,312 
Teller. -.---------------- oon n eo oe - eee ------| 109, 352.03 | 2, 260, 507 971d 217 (oT 2, 260,724 8 

Total, 1982..-....:..-.------.--.-----.-------.-} 314, 117.09. | 6, 493,377 | 1,703,378 | 480,353 | 7,165,000 | 451,395 | 4,116,800 | 123,504 | 218,000 6,540 | 7,655, 169 aes 

1 Subject to revision. oe ee . oo cB Se oo | Co. ng 
3 Includes placer production of $45,435, of which $23,192 was from dredging in 1932, compared with $21,581 in 1931, of which $8,786 was from dredging. . © ee
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ye Small but slightly increased shipments of gold ore were made from 
ee the May Day and other mines at Hesperus, La Plata County. The 
fe La Plata Mines Co. continued development work at the Gold King 
Book mine above La Plata and operated its mill intermittently. _ a 
ee _ Eagle County continued in 1932 as one of the principal producing | 
ee. | counties in Colorado through the production of the Empire Zinc Co. | 
be Hagle mine from ore bodies in the Leadville limestone formation, 
Be _ dipping northeastward under Battle Mountain near Redcliff. Since 5 

a _ 1912 this company has been opening and developing its holdings, 
eo always with some regular annual production; from November 1929 | 
pie to December 1, 1931, the company. ran its new 600-ton flotation mill 
_.- on zine-lead-silver-iron sulphide ore. This mill is built in an excava- _ | 
Oe tion cut into the granite face of Eagle Canyon and thereforeis mostly §-_ 
Be underground. In 1931, in addition to milling zinc-lead ore from its 
ae large reserves, the company continued to ship copper-iron-silver-gold 
~~. ore to Utah smelters. In 1932 this smelting ore was shipped both to. | 
oe _ Utah smelters and to the Arkansas Valley smelter at Leadville, which Oo 
».. was equipped to handle copper ores. Several cars of gold ore were | 
“-. ghipped_to Leadville from the reopened Champion mine on Battle =. 
a - Mountain, many years ago a prominent gold producer from ore bodies — 
poo in the Cambrian quartzite formation. — TE ) oo 
Bo Lake County (Leadville) in 1932 produced 6,255 ounces of gold, : 
eo 16,768 ounces of silver, 152,000 pounds of lead, 6,000 pounds.of copper, - 
i and 126,000 pounds of zinc compared with 5,055 ounces of gold, . 
Be «81,183 ounces of silver, 33,308 pounds of copper, 2,940,514 pounds of a 
ae lead, and 5,773,000 pounds of zinc in 1931. The Leadville district : 
Le produced no iron-manganese ore in 1932. The Leadville Deep 
pe Mines Co. properties remained idle. Gold ore was shipped from the 4 
ro _ Ibex, Tribune, and Venir mines. Development was continued at the  —~ 
we Resurrection group. The Arkansas Valley smelter was idle during 
ge January and October. It ran as a lead-bullion smelter in February 
oo _ and March, as a copper-matte smelter from April through August, | 
oO and again as a lead furnace in September, November, and December. | 

The Climax Molybdenum Co. at Climax, 14 miles north of Leadville, | 
: continued to mill at the rate of 44,000 tons a month to August 1, then 

8,000 tons a month to December 1, and 15,000 tons in December, | 
making a total for the year of 354,030 tons treated, which yielded 

| 1,797 tons of molybdenite concentrate containing 1,913,375 pounds of 
elemental molybdenum. | | 

Aspen (Pitkin County) continued to show the effect of the low 
prices of silver and lead; in 1931 its production was 37,169 ounces of 
silver and 282,000 pounds of lead and in 1932, 45,965 ounces and 228,000 

| pounds, respectively. Several cars of gold smelting ore from the old 
Independence district gave Pitkin County a gold production of$1,092. 

The silver mines of Mineral County (Creede), which ceased to 
operate after July 1930, remained idle in 1932. 

The United States Vanadium Co. 140-ton roasting, leaching, and | 
precipitation mill at Rifle was operated continuously to July 1, 1932, 
on ore from its vanadium mines 12 miles from Rifle; the mine was 
then abandoned. 

In Gunnison County small shipments of gold bullion were made to 
the Denver Mint from the Maple Leaf mine near Parlin and from the 
Carter mine, at Ohio City; development work only was done at White 
Pine; some new development work was done at Powderhorn.
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-_.. Production in Summit County in 1932 was confined to small ship- si 
| ments of lead-silver:smelting ore from Breckenridge and Montezuma, __ ae 
_ gold-silver bullion from the Tiger Amalgamation mill at Brecken- — oy 

| ridge, and placer gold-silver bullion from the Continental Dredging — oS 
-. Co. dredgeon Blue River, below Breckenridge, and from small hydrau- es 

; licking and sluicing operations on Blue and Swan Rivers. a eS 
Gold production (recoverable) in Park County increased from | 
$871,789 in 1931 to $2,599,412 in 1932 astheresult of greatly increased = —; 

: shipments of gold ore from the American, London, and London os 
- _Bixtension. Other producers were the ‘“‘North London,’’ Great West, os 

Hoek. Hocking (silver-gold), Magnolia, Orphan Boy, Pacific, and on 
“West London.’”’ Development work was done at the Butte, London - a 

| Mountain, Ophir, and Weber groups. = . re 8 
| .. Clear Creek County yielded $119,876 in gold and 26,153 ounces of ne. 

7 silver, chiefly from the operations of the Little Mattie and Lincoln | ke 
Mines near Idaho Springs. Gilpin County produced $323,252 in oe 
gold, principally from the operations of the Chain O’Mines at Central . 8 

/ City. Other producers in Gilpin County were the Pittsburg, Sara- Se 
toga, and: Perigo. Small lots of bullion, concentrates, and ore == || 

- marketed from Boulder County mines in 1932 yielded $86,289 in gold | oe 
and 11,737:ounces of silver, | Oo as 

In 1932 the output of gold, silver, copper, lead, and zinc from New a ‘Mexico ores and gravels, in terms of recovered and estimated recover- wo 
, able metal, was 23,930 ounces of gold, 1,190,451. ounces of silver, etd 
~ 28,899,000 pounds of copper, 20,951,000 pounds of lead, and a: 

~ §1,108,000 pounds of zinc. Compared with 1931 these figures show | 8 
gq. decrease of 7,231 ounces of gold, an increase of 148,592 ounces of os 
silver, a decrease of 32,604,100. pounds of copper, a decrease of pe 
1,586,000 pounds of lead, and a decrease of 4,624,000 pounds of zinc. a 

| The gross value of the New Mexico metal production in 1932 was as en? 
follows: Gold $494,669, silver $335,707, copper $1,820,637, lead — sy 
$628,530, and zinc $1,533,240, a total of $4,812,783 compared with 
$9,494,766 in 1931. OO ne | ag 

. : . 7 ee 
Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1928-32, in | S 

| terms of recovered metals = 4 / a 

- . ___-. | old Qode and placer) | Silver (ode and placer)} © Copper oA 

= ce nie, | - Value one Value | Pounds . Value — : “ 

1928..____.......-..--.-.------| 32,912.41 | $680,360 | 827,793 | $484,250 | 80, 854, 646 | $12, 939, 069 : 
1929.--........-..--...-.....| 35,176.46 | 727,162} 1,121,546 | 507, 784 | 97, 717,262 | 17, 198, 238 : : 
1930.-.........-.-...---..--.-.| 32,370:42 | 669,156 | 1,107,335 | 426,324 | 65,150,000 | 8, 469, 500 “ 
1931_....-.-..-.--....-.---2--| 31,161.24 | 644,160 | 1,041,859 | 302, 139 | 61,503,100 | 5, 596, 782 
1932 1_..__.....-.........-22---| 28,929.62] 494,669 | 1,190,451 | 335, 707 | 28,899,000 | 1, 820, 637 : 

: Lead Zine 2 
Year ae a Total value 4 

“ Pounds Value Pounds Value a: 

' 4908, cee aseesseececeee-{ 15,610, 501 | _ $905, 409 | 62, 406, 000 | $3, 806, 766 | $18, 815, 863 oe 
1990~ 22272 TTTTTITTIIITIEEED] 2m 260; 811 | . 1, 402, 431 | 68,910,000 | 4, 548,060 | 24, 473, 675 : 
1980-222 TTTT TTT ITTITTTZ] 20; 756, 900 | 1,087, 845 | 65, 529,000 | 3, 145,392 | 13, 748, 217 . 7 
1931 _ 22 TTTTTTTIT IIIT IIT] 99} 537, 000 | "833; 869'| 55, 732,000 | 2,117,816 | 9, 494, 766 | 
1932 1._..__..__.._-..--...2.--c220.-20--} 20,951,000} 628, 530 | 51,108,000 | 1,533,240 | 4, 812, 783 

1 Subject to revision. | . | -
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Mee _.. The large low-grade porphyry copper deposit of the Chino Mines 
aoe of the Nevada Consolidated Copper Co. at Santa Rita was mined at 
oO the rate of 6,474 tons daily for 180 days in 1932 compared. with. | 
pe. 7,178 tons in 1931 (actually 8,852 tons for 296 days); The deposit 
ey | is mined by open-pit methods, using steam and electric shovels, and  —_— 
Be the ore is concentrated at the company flotation mill at Hurley, which | 
Bes has a daily capacity of 15,000 tons in all seven units.:. The Lordsburg os 

, district, the second largest gold and copper producer in the State in 
Be 1931, in 1932 shipped: 16,608 tons of siliceous copper-gold-silver.ores, — 
Bo. containing 1,404 ounces of gold, 37,561. ounces of silver,..936,100 | 
' ss pounds of copper, and 59,284 pounds of lead, compared with 96,032 
r-  tons.in: 1931, which contained 11,287 ounces of gold; 137,731 ounces 
on of silver, 4,725,223 pounds of copper, and 186,196: pounds of lead. 
We ‘As usual, the ore was shipped to Douglas, Ariz., and El Paso, Tex. — 

‘The largest producing mine in this district, the Eighty-Five, was | 
ae closed soon after January 1, 1932. The only other producer in 1932 | 

be -wasthe Bonneymine, 00 
Roo The Pecos mine of the American Metal Co. on Willow Creek, San 
~ Miguel County, in its sixth year of production, continued to produce —_— 
a at. the rate of 538 tons a day. The ore minerals in this complex 
Be sulphide ore body are sphalerite, galena, chalcopyrite, and pyrite, _ 
Bee and the gangue is a sheared micaceous diorite. The ore bodies are 
~~ mined both by the cut-and-fill system and by square-set stopes. 
;: ‘The mine and mill are connected by a 12-mile aerial tramway. The — | 
no. Capacity of the mill, a selective flotation plant, is 600 tons a day. | 
»-—- In. 1932'the mill produced 44,681 tons of zinc concentrates and 17,665. | 
uo tons of lead-copper concentrates compared with 44,780 tons and = 
re 18,911 tons, respectively, in 1931. The actual heads of ore into the — | 
Bo mill in 1932 averaged 0.112 ounce of gold, 4.24 ounces of silver, 0.89 | 
| percent copper (wet assay), 4.89 percent lead (wet assay), and 15:50 | | 
Bs percent zinc. This mine is the largest single producer of gold, silver, - 
Bi lead, and zinc in New Mexico. Other producers of zinc concentrates =— 
Re were the Black Hawk (or Combination) ‘selective flotation mill at : 
a Hanover, which was operated continuously, and the Peru selective | 
: flotation mill at Wemple, near Deming, which was operated the last 3 
Sy months only. Zinc concentrates produced in New Mexico in 1932 | 
: amounted to 55,870 tons containing 61,576,492 pounds of zine and 

| : averaging 55 percent zinc. | | 
Several cars of silver-gold ore were shipped to the El Paso smelter — 

from the Cochiti or Bland district, Sandoval County; several. ship- 
ments of gold-silver concentrate were made from-the Mogollon dis- 
trict, Catron County; and several small shipments of gold-silver ore 
were made from Tres Piedras and from Red River, Taos County. 
Small lots of placer gold bullion were shipped from the Mt. Baldy - 
district, Colfax County; the Pinos Altos district, Grant County; the 
Jicarilla district, Lincoln County; the Hillsboro district, Sierra County; 
the Orogrande district, Otero County; and the Golden district, 
Santa Fe County. . 

TEXAS 

Although no output of gold, silver, copper, or lead was recorded for 
Texas in 1931 a small output of each of these metals was reported in 
1932. As shown in the accompanying table $180 in gold, 1,421 ounces 
of silver, 7,000 pounds of copper, and 34,000 pounds of lead were 
recovered, with a combined gross value of $2,042. |
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Mine production of gold, silver, copper,.and lead in Texas, 1928-32, in terms of — ——— oe 
_— | se recovered metals re a OS 

are a : Bilver oo | Copper | ‘Lead OC oo 28 

: a Ore | JL | : 1 
oo, ' Year (short Gold | - Fin, | . oe fe Total i | a 

“0. | tons) | ine | - | ) | | ts a rs Jou ounces ‘Value Pounds. Value Pounds | Value |. a - 

1998 __._...-| 76,915 |g10, 115 | 1,340, 622 | $784,264 | 447, 792 |- $64, 482.| 695,570 | $40,343 | $899,204 oO 
1929___..-...} 63, 872 | 26,439 | 1,020,516 | 543,935 | 341,000] 60,016 | 849,683.| 53,580] 683, 920 nee 
1930_--.--.--| 31,147 | 3,648 | "380,239 | 149,857 | 143,100] 18,603 | 306,820| 19,841] 191,949 ~~. og 
19321227022] "185. | 180]. 1,421] = 40 | © 7,000] 441 | 84,000] 1,020] 2,042 Oe 

: 1 No production was recorded for 1931; figures for 1932 subject to revision. | a 

| ‘The metals produced in Texas in 1932 were from Shafter, Presidio ae 
_ County, and Allamoore, Culbertson County, a 

| ~The metal mines in South Dakota in 1932 produced $9,929,297 in _ | 
gold, 126,199 ounces of silver, and 7,000 pounds of lead, increases for mer 
each of the three metals over 1981. ne ° a 

The Homestake mine at Lead, Lawrence County, the largest pro- od 
| ducing gold mine in the United States, was operated continuously og 

in. 1932. The company report showed 1,401,593 tons mined ; the pro- | i 
ceeds from gold-silver bullion treated by amalgamation followed by oe 

_ - cyanidation of sands and slimes were $9,911,858; the dividends paid a 
| were $2,662,296. From 1876 to 1932, inclusive, this mine has yielded a 

| bullion and concentrates which brought $253,394,489 and has paid BN 
$62,653,292 in dividends. — re - re, 

Mine production of gold, silver, and lead in South Dakota,. 1928-82, in terms of SS 

ne oo : recovered metals -— a / Oo ae 

a | @old (ode and placer) | Silver Godeand | = read oS ee 
| Ore (short | placer) Total | og 

Year tons) ri Ti {| value ee 
: ine ine ame 

- — ounces Value ounces Value Pounds Value | oe 

1928... 1,422, 288 | 817, 378. 94 | $6, 560, 805 90,547 | $52,970 | 74,000] $4,202 |$6, 618, 067 oe 
1929..-..-----| 1,463, 150 | 316,836.85 | 6,549,500 | 95,182] 45,402 |._....__.|.-.....--| 6, 595, 001 ie 
1930..----.-.-| 1,365, 156 | 407,221.14 | 8,418,008 | © 105,236 | 40,516 |----.----_|---_..----] 8, 458, 524 af 

- 1931_---------| 1, 404, 153 | 432,075.39 | 8,931,701 | 113,562] 32,933 |--.-__.___|--.-.-.-.-| 8, 964, 724 aH 
| 1932 1....-----| 1,401, 664 | 480,329.74 | 9,920,207 126,199] 35,588] 7,000| . 210) 9,965,095 a 

1 Subject to revision. | : ; oo 

Ore milled, receipts, and dividends, Homestake mine, 1928-32 3 
: : 

Receipts for bullion a 
product oR 

Year Ore milled |__.__._—===CtsCsCSCS:«éDividends x 

Total Per ton | 7 ‘ 

. Short tons \ : 
1998. ne nnn ence ne eeenneneeeceneeeneneneseneeese| 1,416, 949 |$6, 566, 784.69 | $4. 6345 | $1, 758, 120 ‘ 
1920._....._.....-..---.-ansesasseesaceecsess----=-----] 1,437,935 | 6, 517,837.95 | 4.5328 | 1, 758, 120 : 
1930___...--- non sn2s2sesaccincssesecsss-nus-nee------] 1,364, 456 | 8, 426,195.21 | 6.1755 | 2, 009, 280 ok 
1931_...-.----.--2-2--2s22-2.222s--2-----2---=----------| 1,403, 939 | 8,935, 307.15 | 6.3645 | 2, 122, 302 
1932 1_...----.-..---22-2.2s22s22-e-e---2----s-----------| 1,401, 603 | 9,911, 858.40 | 7.0718 | 2, 662, 296 | 

1 Subject to revision. " a
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«Jn 1932 placer gold production in South Dakota totaled 1,148.14. 
Ba fine ounces, chiefly from the Grand Hills Mining CF steam shovel — 
oe Ainlay bowl installation on French Creek near Custér, the scene of _ 
ceo _ the first discovery of gold in South Dakota in 1874. Other placer | 
fo. production was from a gasoline ‘shovel and sluicing at Tinton and : 
Be small-scale placers on’ Battle, Bear, Castle, French, Spring, and 
menos _ Whitewood Creeks. From 1875 to 1932, inclusive, South Dakota 
— _ has yielded $308,084,819 in gold and 8,009,825 ounces of silver. 
moe oe _ In 1932 the production of lead in South Dakota, in terms of re- | 
me covered metal, was 7,000 pounds, from a car of concentrates from the | 
oo Sittmg Bull-Richmond mull. OS ne 

“Metal mines in Wyoming in 1932 reported prodiction of $5,129 _ 
ce in gold, 195 ounces of silver, and 9,000 pounds of lead. These metals 
— had a gross value of $5,454 compared with $1,989 for the Statein 1931. 
ae The bulk of the gold production of Wyoming in 1932. was from 

shipments of amalgamation and placer bullion from Atlantic City, 
--. Fremont County. One car of lead-silver ore was shipped from  . 

oa - _ Mine production of gold, silver, copper, and lead in Wyoming, 1928-82, in terms of | 
oe Ce eo — .wecovered metals a 

ee : Ore gt 
Mo Year | (short | Gold | Poo fo vate | : 

mo : tons) one Value z Value | Pounds} Value | , 

cee wo 19%__.....| 129| $677 | 53} $31] 2,604] $875 fd 81,083 | 
ae 1929_______ 143 995 26 14] 4,301 767 |_.--------|---------- 1, 766 a 
tie, 1930. .....- 1, 285 9, 158 122 47 | 11,600 1, 508 |.--....---].--------- 10, 713 - 
- oe 1931....-.. 23 1, 165 17 5 9, 000 819 j.-----.-.-|.-_...---. 1, 989 
mo 193217777] 80} 5 129 195 B5 |---| nnnen-n-[ 9,000] $270 | 5454 

oe | _ 1 Subject to revision. | : oe .



GOLD, SILVER, COPPER, LEAD, AND ZINC IN THE EASTERN 

| | (MINE REPORT) ) a 

OO | By J. P. Duntor anp H. M. Mrrer | ee me 

| _ Mines of the Eastern and Central States yielded metals in 1932. eo BY 
valued as follows: Gold, $21,854; silver, $29,052; copper, $4,111,903; — 

a lead, $8, 381,280; and zinc, $16,008,210. There were decreases in as 
both quantity and value of all these metals. The output of gold le 

. was only about $2,000 less than in 1931; the decrease was due solely = = = 
to the smaller quantity of copper ore mined. - i (ess—si‘i— ae 

‘The value of metal production herein reported has been calculated A 
. at the figures given: in the table on page 146. Gold is figured at the : 

mint value for fine gold; that is, $20.671835 an ounce. Silver is 94 
valued at'the average buying price at New York for bar silver.. The a 

, copper, lead, and zinc prices are weighted averages, for each year, of ss 
- all grades of primary metal sold by producers. ay oe 

Salient statistics of mine. production of gold, silver, copper, lead, and zinc in the os 
eo Eastern and Central States in 1932, by States, in terms of recovered metals © — | : 

- . Ore, old. Gold Silver Pe os Total | a a 
Be auings, ode oaqe | * 0 ae 

| State lete., sold or and | and | Copper | Lead | Zine | vane : ae 
Re eh treated "| Placer) - placer) Cs Ps one pe re BES 

co FP ghort «6 s«dC Fine 4 Short Short | oe ge 
Eastern States:.. - tons |: ounces. Pounds | tons tons = oe CO 

_ ; Alabama.--.-.-----.-- ' 800 $1, 423 10 J------------|----------]-- ee $1, 426. oe 
. Georgia_.....--.-----.. ~~ 4401 5,760) © 80 [.-----------}-e2-------} ee - 8,769 | Pgh 
New Jersey..---.------| 559,651 |..--...-..|.----.-20.[-0 022 8, 460 | 17, 993, 650 a 
New York.._---....--.| 189, 679 {:.--_-.-.-]--.-_-----|-_---,------ (2) 16, 794 | 3 1, 007, 640: ee) 

_ North Carolina. ___.-_- 20,660 | "7,591! 10,045 |) fete} (5 10,428 CES 
_ Pennsylvania....--.-..| 69, 811 | 1, 660 830 (4) |uw---e----fe--------- 51,894 ee 

South Carolina-..-__--| _. 150 1, 468 5 |_.-.-.-.---|----------|----------| 1, 469 Ra 
_y- Tennessee..........---| 852, 885 3,315 | 19,300 |4 10,872,200 | 24,460 | 6 18, 514 | 7 2, 072, 147 cee NR 

~ Virginia. _--------_----]_304,773:| 637. 8 |.-----------|__ @ (6) 8 639 oS 
| ae 1,998,849 | 21,854 | 30, 228 | 10,872,200} 4,460] 116, 768 | 11, 095, 057 oy 

Total, 1931.._..-...--------| 3, 255, 518 23, 827 63, 949 | 23,346,000 | 7,974 | 156,697 | 18, 179, 046 ‘ 

_ Central States: a ) | a 
_. ° Arkansas._.-----------] ~---------|----------|------------ 4 {_-.---.2.- 240 oe 

—- WMinois. TT) TEs aa 1, 982 a 
- Kansas.__.----.-------| 750, 500 |.---------|.-------_[-----.-_2__] 6,490 | 26,277 | 1, 966, 020 7 

Kentucky-.....------- (°) weweeno-e-|--------|-------- 2 |-- ee 46 2, 760 “ 
'. Michigan_......-.:--._| 1,142,775 J--_._...-.] 71, 408 | 54, 396, 108 |_...--..--|-------.--] 3, 447, 092 * 

. _ Missouri__..-----------| 3, 786,600 |_---------|. 1,128 |....___..__.| 117,150 | 986 | 7, 089, 018 oo 
Okldhoma_...........-| 1, 587, 700 |.-.-..-..-|--.-.-----]------------] 10, 684 63, 437 | 4, 444, 260 mo 

_ Wisconsin.........----] | 310,300 |--.--.-.-.]----..---.]------------] 910 7,522 | _ 505,920 7 

. 7, 577, 875 |....-.-.--] 72,793 | 54,396,108. | 135, 228 98, 268 | 17, 457, 242 s 
Total, 1) 14, 871, 948 ~---------] 42, 737 |118, 059, 491 | 181,648 | 130,476 | 34, 113, 936 

1 Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manu- . : : 
facturing charges are added. | a 

2 New York and Virginia included under Tennessee; Bureau of Mines not at liberty to publish separate oo 
figures. ‘ 

3: Excludes value of lead, which is included under Tennessee. | ‘ 
4 North Carolina and Pennsylvania included under Tennessee; Bureau of Mines not at liberty to publish | 

separate figures. oo 
§ Excludes value of copper, which is included under Tennessee. : 

_ 6 Virginia included under Tennessee; Bureau of Mines not at liberty to publish separate figures. 
7 Includes also value of copper from Nogth Carolina and Pennsylvania, lead from New York and Vir- : 

ginia, and zincfrom Virginia. | — 
8 Excludes value of lead and zinc, which is included under Tennessee. 
® No estimates available for small quantity of ore treated in Arkansas, Dlinois, or Kentucky. 

. | 145 |



eee 146 | MINERALS YEARBOOK Po 

- | | Prices of silver, copper, lead, and zinc, 1928-82 . 

. a Year Silver Copper Lead Zine | Year Silver Copper Lead Zine , 

2 po Per fine |. Per Per fo Per. Woo Per fine | Per: 7 Per . Per’ : 
me | ounce pound pound | pound ||... -| .ounce | pound pound |- pound | 
el 1928_...._| $0. 585 $0. 144 $0.058 | .$0.061 |} 1931___._| ° $0. 290 $0. 091 $0.037 | . $0. 038 
wo 1929___... - 533 . 176 _ 063 . 066 || 1932____- - 282 063 | =.030 . 080 

ae . 1930_..-.-|  .385 . 1380 | . 050 048 | , 

o Gold and silver—The output of gold in the Eastern States was | 
ar valued at $21,854 in 1932, or $1,973 less than in 1931. Placer mines | 
eo yielded 226.88 fine ounces of gold in 1932 compared with 166.12 
Me ounces In 1931. Gold derived from ‘siliceous ores increased from © 
Me 90.36 ounces in 1931 to 459.04 ounces in 1932. Gold derived from ) 
ee the refining of copper bullion decreased from 896.15 ounces in 1931 | 
Be to 371.27 ounces in 1932. More than. twice as many placer and lode > 
~ gold mines were operated in 1932 as there were in 1931. Smallyields _ 
He __,of gold were reported in 1932 by 15 lode gold mines and 20 placers. 
ae Numerous other properties were being prospected, old mines were _—_. 

-- reopened, and experimental mills were built, indicating a considerable __ 
a | increase in gold from the Southern: Appalachian States in 1933. a 
be In 1932 about 2,200 tons of siliceous ore were treated at mills in | 
mee Alabama, Georgia, North Carolina, South’ Carolina, and Virginia; 
we, in 1931 lode mines were productive only in Georgia and North Caro- - 
a lina. The value of the estimated output of gold in the Southern - 
Bo Appalachian States from: 1799 to 1932, inclusive, is recorded as  — 
Po $51,243,198. ' | a —_ 
Bao Mines in the Central States yielded no gold. | _ | 
ae Of the silver (30,228 ounces). produced in the Eastern States in 
Les 1932 all except 21 ounces from placer bullion and 77 ounces from lode 
Me gold mines was derived from copper bullion recovered from copper ore | 
Bo - and copper concentrates from mines in North Carolina, Pennsylvania, | 
ee and Tennessee. As the copper output in the Eastern States decreased 
: | in 1932 the silver output was less than half that m 1931. 
vl Production of silver in the Central States in 1932 was 72,793 ounces. , 
oo The output of Illinois was from lead concentrates recovered in mining _ 

| fluorspar, that of Missouri was from zinc concentrates derived from. 
- milling lead ore, and that of Michigan was from copper ore. Lead, 
| zinc, and lead-zinc ores mined in Kansas, Oklahoma, and Wisconsin — 

contain no appreciable quantity of silver. | 
-Copper.—The mine production of copper in the Eastern States in 

1982 was 10,872,200 pounds, valued at $684,949, a decrease of 
12,573,800 pounds from that in 1931; each of the producing States 
showed a decrease. The output was derived from copper ore mined 

| in North Carolina and Tennessee and from copper concentrates 
recovered from Pennsylvania pyritiferous magnetite ore mined for its 
iron content. The copper ore yielded $0.06 to the ton in gold and 
silver. ‘The copper concentrates from magnetite ore contained about 

| 20.1 percent copper and $2.42 to the ton in gold and silver. 
All the copper produced in 1932 in the Central States was from 

- mines in Michigan; no copper ore or residues containing copper were 
shipped from mines or smelters in Missouri. The output of refined 
copper in Michigan was 54,396,108 pounds in 1932 compared with: 
118,059,491 pounds in 1931. The average recovery of copper per 
ton of rock treated increased from 33.1 pounds in 1931 to 47.6 pounds 
in 1932. .
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_ ° [ead.—The output of lead from mines in the Eastern Statés was re 
all from lead-zinec ores from the Austinville mine in Virginia, the a 

- Balmat mine in New York, and the Embree. mine in Tennessee.  . ah 
Lead concentrates shipped amounted to 7,291 tons. = 2. | ee 
_ The lead recovered from mine shipments of lead ore and concen- oy 

= trates in the Central States decreased from’ 181,648 tons in 1931 to ORS 
_ 185,228 tons in 1932. Missouri shipments yielded 117,159 tons of == 

lead, of which 116,152 tons were from mines in southeastern Missouri. __ OM 
Production of lead in Oklahoma, as measured by recovered metal in 4 
concentrates shipped, decreased from 13,210 tons in 1931 to 10,634 = = 8 |-§ | 
tons in 1932. Shipments. from Kansas mines decreased from 7,082 = ‘| 

- tons in 1931 to 6,490 tons in 1932. Wisconsin lead-zinc mines pro- 
_ duced ore yielding 952 tons of lead in 1931 and 910 tons in 1932) 

Only a few cars of lead concentrates were shipped fromm mines’ in 8 
Illinois. ‘The output.of lead from Arkansas mines decreased from 78 __ a 
tons in 1931 to 4 tons in 1932. Mines in the Tri-State or Joplin ==» 

_ region shipped 23,523 tons of lead concentrates in 1932 containing a 
7 18,131 tons of recoverable lead. 0 oe 
_ \"Ziane.—The recoverable zinc in ore and concentrates shipped from og 

| mines in the Eastern States was 116,768 tons, valued at $10,112,130, as 
in 1982, compared with 156,697 tons, valued at $15,422,112,in 1931. 

__ Mines in New Jersey yielded 81,460 tons, as metal or in oxide, valued os 
at $7,993,650. 7 Bi Oi 

: « (N.B.—The value of the zinc in New Jersey is not that of ore mined. It is So 
the’ estimated smelting value of the recoverable zinc content of the ore after a 

_. _ freight, haulage, smelting, and manufacturing charges are added.]} AS 

7 . Mines in New York shipped concentrates, partly from zinc ore and wp 
partly from lead-zinc ore, from which 16,794 tons of zine were re- - os 
covered. Zinc sulphide ores yielded nearly all the zine from Ten- ae 
nessee; and: all the ore was concentrated except a small quantity of | woe 
gine carbonate. The recovered zinc output and the shipment of zinc | re 

| concentrates from mines in Virginia may not be disclosed, but the a4 
__- recoverable zinc content of concentrates shipped from Tennessee and — 8 

Virginia was 18,514 tons, less than 50 percent:of that recovered in 
1931: Some of the zinc concentrates made in 1932 were stocked at | 4 
the mines. The zinc concentrates shipped from mines in the Eastern Og 

- States in 1932 totaled 580,352 tons, including about 1,100 tons of zinc a 
carbonate from Tennessee and Virginia and the large shipments from | a 
New Jersey. | - / : : a os 
Shipments in the Central States: had a recovered: zinc content of ae 

93,268 ‘tons in 1932 compared with 130,476 tons in 1931: . Mines in. | a 
the Tri-State or Joplin region shipped ore and concentrates yielding a 

- 90,660 tons of zinc in 1932 compared with 119,168 tons in 1931.. A os 
considerable part of the zinc concentrates shipped in 1932 were milled : 
in 1931. Mines in Oklahoma contributed 70 percent and mines in er 
Kansas 29 percent of the zinc from the TriState region in 1932. | 4 
The zinc recovered from mines in Wisconsin decreased from 10,088 e 
tons in 1931 to 7,522 tons in 1932, and that from mines in Missouri - 

. decreased from 3,205 tons in 1931 to 986 tons in 1932. <A few cars of | 7 
- wine carbonate and silicates yielding 46 tons of zinc were shipped from : 

mines in Kentucky. No ore or concentrates containing zinc were = 
shipped from mines in Arkansas or Illinois in 1932. : 

82217-3311 : | :
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ee REVIEW OF MINE PRODUCTION IN THE EASTERN AND APPALA- | 
ee os OHTAN STATES. 2 So | 

—. + Alabama.—The value of the gold produced in Alabama trom 1830 
eo to 1932, inclusive, is recorded as $769,229. In 1932 there wasare- 

Bo vival. of lode mining, and the mines yielded $1,423 in gold and 10 
ec. ounces of silver. Most of this was from the W. F. Pasley mine near 

_ Alexander City, Tallapoosa County; the mine is equipped with a © 
ue cyanide plant. 0 
Poe _. Georgia.—The value of the gold produced in Georgia from 1830 | 
eo to. .1932, inclusive, is recorded as $17,859,439. In 1932, 11 small 
co placer mines and 3 lode mines. yielded $5,760 in gold and 30 ounces 
i. of silver; in 1931, 2 mines produced $1,827 in gold and 12 ounces of _ 
» silver... Placer mines near Dahlonega and Aurariain Lumpkin County 
eo yielded nearly 80 percent of the State output. of placer gold ($3,720) 
/. In 1932;, the remainder was produced by small mines operating in 
Bo Cherokee, Dawson, Douglas, Gwinnett, and Hall Counties. The lode © | 
oo _ gold mines producing in 1932 were the Russell near Cleveland in _ 
ne ‘White County, the Arnold near Lexington in Oglethorpe County, and = 
te the Hamilton at. Thomson in McDuffie County. The Hamilton mine : 
ae - and mill were operated by W. H. Fluker, who sank two shallow shafts | 
Bo and did considerable drifting. The ore milled was taken out during 
Bo _ development and treated at a 5-stamp mill. Itisstated thatamalga- _—. 
=. mation recovered only 60 percent of the gold content of the ore, 
Pee whereas tests showed that cyanidation would recover'a much larger 
bes proportion. The Hamilton mine adjoins the old Parks and Columbia 
eo mines which have yielded considerable gold and are now being re- 
E 7 opened. The Russell mine was operated by Telford and Kenimer, — 

and the gold ore was treated at a small mill. The Arnold mine is 
a opened by a shaft and drifts, and the small quantity of ore mined. | 
m yielded about $9 a ton in gold. The Chestatee placer minesand the 

Barlow, Findley, and other properties of Craig R. Arnold in the — 
Be, Dahlonega district are optioned and are to be developed in 1933. 
i Maine, Maryland, New Hampshire, and Vermont.—There was no | 

. production of gold, silver, copper, lead, or zinc in these States in 1932. 
a New Jersey (see also note on p. 147).—The production of zinc ore in 

| , New Jersey in 1932 was 559,651 tons containing 162,920,000 pounds 
of recoverable zinc. The only producing properties were the Mine 
Hill and Sterling Hill mines of the New Jersey Zinc Co. 
New York.—The quantity of zinc ore and old tailings milled in 

New York in 1932 was 72,615 tons, and the quantity of lead-zinc 
ore was 117,064 tons; the concentrates shipped yielded 16,794 tons 
of zinc. The mines were not operated at capacity in 1932, and the 
shipments of concentrates were only about two thirds of those in 
1931. The old Edwards mine yields sulphide zinc ore and is equipped 
with a 450-ton all-flotation plant. The Balmat mine near Sylvan 
Lake yields sulphide lead-zine ore with a recovery of about 1 ton of 
lead concentrates to 10 tons of zinc concentrates and has a 600-ton 
flotation plant. 

North Carolina.—The value of the gold produced in North Carolina 
from 1799 to 1932, inclusive, is recorded as $23,698,278. The yield 
of gold in 1932 was $7,591 and that of silver 10,045 ounces. Six 
placer mines yielded $449 in gold and nine lode mines $7,142. The 

_ placer mines were worked onasmallscale. The Fontana copper mine
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was the largest producer of gold from lode mining. The placer'gold = =  . 
.* ‘was recovered in Burke, Gaston, Halifax, and Rutherford Counties. 8 

| Lode mines were productive in Cabarrus, Guilford, Jackson, Mont- as 
gomery, Randolph, Stanly, Swain, and Union Counties. The lode / ee 

| gold mines were all small producers, and less than 1,000 tons of gold a 
ore were milled in 1932; properties that produced in 1932 were the a 
Hearne and Sibley in Cabarrus County, operated by W. L. Cotton; Ou 

_ the Crayton, also in Cabarrus County; the Zachary near Sylva in ed 
Jackson County, where rich gold ore was mortared and panned; the a 
Lindsey in Guilford County, operated by J. A. Allred; the Black — nie 

_ Ankle nm Montgomery County near Seagrove, worked by means of a | se 
vertical shaft and open cuts and where a 100-ton cyanide plant is ag 
under construction; the Kindley near Fullers in Randolph County, : oe 

- equipped with a ball mill; the Whitley near: Albemarle in Stanly — Oe 
County, equipped with a 10-stamp mill using amalgamation; and _ ey 
the Rogers near -Waxhaw in Union County, operated by. G.-H: a 

_ Strother, from which ore was shipped to Gold Hill for treatment. _ 4 
. ‘Terry. & Holler are erecting a new..10-stamp mill near Charlotte: in neg 

Mecklenburg County, and H. H.:Green has rebuilt a 10-stamp. mill ae 
at Gold Hill n Rowan County. The North Carolina Exploration a 

| Co. shipped crude sulphide copper ore from the Fontana mine in | oe 
- Swain County to the Tennessee Copper Co. smelter at Copperhill, vo 

_ Tenn. The crude ore assays 0.01 ounce of gold and 0.73 ounce of 
co silver to the ton. The Fontana mine is opened by a 1,200-foot incline — oe 
oO alt. ee - a ce 

- Pennsyloanta.— The Cornwall. mines in Lebanon County. were “4 
operated at a much reduced rate in 1932, and only one third as‘much. oF 
copper concentrates was shipped as in 1931. The ore mined .is oe 

_ -pyritiferous magnetite, and the tailings from the iron concentrates go a 
to the flotation plant. . The copper concentrates, which contained oes 

: about 20.1 percent copper and $2.42 to the ton in gold and silver, oe 
were shipped to the Nichols Copper Co.. - pe tBge 

| _ South Carolina—From 1829 to 1932, inclusive, mines in: South ok 
Carolina yielded $5,184,753 in gold. The output in 1932-was $1,468, 4 

_ of which $947 came from lode gold mines. The most productive oY 
placer in 1932 was the Brewer near Jefferson in Chesterfield County, oul 
operated by J. F. Hartman. Smaller yields were reported by W..P. cs 
Bogan and: by E. C. Young. Some gold was also recovered at the os 
old Haile mine in Lancaster County near Kershaw,. but the largest 8 
output was from the Notts mine in Union County near Pauline. od 
This old mine, idle since 1900, was reopened in March 1932 by J. P. 2 

- Cannon. The 10-stamp mill: was operated for about 10 days mainly -, 
on ore from old dumps, but some good ore was mined through the | : 
80-foot shaft. = =. a a mo 

Tennessee.—Mines in Tennessee produced $361,021 in gold from oe 
1831 to 1932, inclusive. Almost the entire output since 1906 has - 
been from copper ores. ‘There were large decreases in the quantity 
of copper, zinc, gold, and silver from mines in Tennessee. The output . 
of gold decreased from $8,325 in 1931 to $3,315 in 1932 and that of 

_ silver from 41,000 to 19,300 ounces. Tennessee produces only a | 
little lead, but the quantity recovered in 1932 was double that in © ; 
1931. The total lead recovered from mines in Virginia, New York ; 
and Tennessee in 1932 was 4,460 tons, and the total zinc recovered | 
from mines in Tennessee and Virginia (for which separate figures may |
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eo not be given) was 18,514 tons. The output of copper from minesin | 
| _ North Carolina, Tennessee, and. Pennsylvania was 10,872,200 pounds, ~~ 

& a decrease of nearly 12,474,000 pounds from 1931. The: Tennessee 
ao Copper Co. ran its flotation plant and smelter on ore from the Polk 

.--—,- Geunty, Burra-Burra, and Eureka mines in Tennessee and. on. crude | 
© _ sulphide ore from the Fontana’ mine in Swain County, N.C.; the 
me - company mines were operated 191 days, the flotation plant was | 

a operated 173 days, and the smelter was operated full time on reduced _ 
bo tonnage. The Ducktown Chemical & Iron Co. operated its Isabella 
epee and East Tennessee mines and.its flotation plant part of the year; 
ae it did not operate its smelter. but stored the copper concentrates.  __ 

eee The Mascot. mine and mill of the’American Zinc Co. of. Tennessee | 
S o were operated at about 80 percent of the 1931 rate. The Universal 
yo Exploration Co. did not mime any zinc carbonate ore in 1932 :but .—. 
ae kept its 800-ton.all-flotation plant running on zinc sulphide ore at a — 
~.- Jewer rate than. in 1931; the blende concentrates shipped had an 
eo average zinc content of 64.83 percent—the highest. grade zinc con- _ 
Bee centrates reported in 1932. The: Embree:Iron Co. in Washington. 
we County. shipped much less high-grade zinc carbonate than im:1931 
ae _ but more lead carbonate... ete Sa ode obo. : 
Be  Virginia-—The value of gold produced from mines in. Virginia =| 
Wee - from 1828 to 1932, inclusive, is recorded as $3,299,073, of which only 2 
Bo about $9,800 was produced during the last 22 years.. In 1932 Virginia 
oo - produced $637 in gold and 8 ounces of silver—the first-output-of gold 
oan since 1926. Shipments of lead and zinc concentrates decreased =~ 
fe | sharply in.1932. As there were only two producers of zine and one of 
~ lead :the Bureau of Mines is not.at liberty to publish the figures. 4 
oo Sulphide lead-zinc ore was mined at the Austinville mine of the 

Be Bertha Mineral Co.. The Ivanhoe Mining & Smelting Co. minedsome — 
oo oxidized.zinc ore from shallow shafts.. The gold and silver came from : 
Bo the Moss mine near Tabscott, Goochland County, operated by J. C. - 
-.._. ‘Williams and others. A 150-foot shaft was completed in July 1932, | 
i and a small stamp mill was operated for a few days on ore taken out / 
: during development. Part of the ore developed probably is not 

amenable to treatment by amalgamation and must be shipped to a | 
smelter. Development work was continued in 1932 by Leo Faust on 

| the Waller mine near Tabscott. The vertical shaft is down more than 
300 feet. Some good ore is reported at the 150-foot level, but no 

- effort will be made to mill the ore until drifts are run at the 300-foot 
level to cut other veins and until tests are made to indicate the proper © 
method of treatment. The Moss and Waller mines are only 2 miles 
apart, in the James River area about 40 miles from Richmond. 

REVIEW OF MINE PRODUCTION IN THE CENTRAL STATES 

Tenor of ores.—The only fair basis for comparison of the relative 
magnitude of mining operations in different States is that of quantity 
of crude ore or ‘‘dirt.”” There are, however, marked differences in 
the metal content of the ores of the several mining regions and States; 
therefore, comparison of tenor of the ores is of interest and significance. 
All but a very small part of the ore from the Central States is of such 
tenor that it requires concentration. In Kentucky and southern 
Illinois most of the lead and zinc concentrates are recovered as by- 
products in the concentration of the fluorspar that they accompany,
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and itis not possible to calculate the metal ‘content of the crude at 
ore raised. In Arkansas. very little ore has been mined for several . = 
‘years, and the average tenor calculated from the output of oreduring % 

_. these years. would not present an accurate comparison with the tenor og 
| during a period of active mining: =" 8 a 

| Quantity and tenor of copper, lead, and zinc ores, old. tailings, etc:, produced.in the 4 

: ape es Central States, 1930-32, by States. = 8 

 , eB  WOBD | WBE, ode 0B] . a 

| State Tye | | eta | meta ga 
: rE Ores ete.” | content| OFe ete: | contents | Ore ete. [eontentt == = 

So a "1" Short tons |. Percent | Short tons | Percent | Short tons .| Percent Ny 
Kansas... cece eet} 6: 3)517;300:| 2.86] © 1,913,200} +: 304 |. 750,500 |... 3.92 coe 
Michigan .-.-.--.-------.-----|.. 6,689,086 | © 1.27] 3,870,748.) 1.65 | «1,142,775 | _2.38 te 
‘Missouri....._.-.---.---.---.-| "7,010,100 |° 3.08 | 5,240,400] 3.17 |' ‘3, 786,600] © °3.19 re 4 
Oklahoma. .-22:-4.----------|.-. 7,213,600 | 261 | —.3,828,900| 3.06} . 1,587,700. 3.20 oy 

© Wisconsin 222220222] 486400 | 8.66 | "318, 700| 899} sido] 

1 The percentages represent the metal’ content of the ore’ insofar as it is recovered in the concentrates. _ 7 og 
In Michigan: the metal'so recovered is. copper; in the other Central States, the metals are lead and: zine, , 4 
the relative proportions of which are shown in the table on p, 145.and in the tables of tenor of ore given re, 

. in the sections devoted to the respective States, | oat 

_| Production of lead and zine by regions.—The report of this series for os 
- 1930 gives the areas included in the seven léad- and. zinc-producing os 

_- regions of the Central States... Mineral Resources for.1914 contains 
_brief/reviews of the history of lead and zinc mining in the Central oe 
‘States, the yearly production of each. State from 1907 to 1914, m- 
elusive, and historical notes and estimates of the total production = 
of lead and zinc in each State before 1907.0 iS 
"Mine production of lead and ‘zinc'in the Central States in 1932, by regions |. - A 

rer aye 4 _ : , / rr . ‘ ne _ os \ . _ He cP ly 7 aa nos roby - ee 

py re ca ae Pot Ce | Py es Par a te 

, . Teadt dT ine? | 4 
to . . Le ys 4 te no . . 24 : ' . . Sok tt 4 ee 

See 8 Region ob Vont |. | Shot |. Total value al 

7 ort |. . Short | — Fo. ak 
tons’ | Value |: ‘tons Values pe : oR 

| Concentrates: . Pe ot a Pe Pe oN 

©, Joplin’... ---------a-------q----------4, 23,523 | $836, 563 | 169, 705 | $3, 096, 428 | $3,932, 991 og 
''“ Southéastern Missouri_..__-.--_/-.--.---.-]' 162,989 | 4,891,978 80; 1,300 | 4,893, 278 ove 

ro Upper ‘Mississippi Valley §....:....-------} 1,312. 38, 493 28,133 | . 178,326 | <-: 216,819 ee: 
_ Kentueky-southern Mlinois~_-.---.----.--- 56. 1,340 137| 1,886} 2 8, 226 ot 

-’ Northern Arkanisas__:....:.-------------.-| 6] | 188 |..-----22-/------------| 180 . re 

ee NR «1 187,886 | 5,768, 554 | 198,055 | 3,277,940 | 9,046, 494 a 
Total, 1931...........-..--.--------------------| 253, 588 | 11, 166,717 | . 262, 387 | . 5, 637, 359 | 16,804, 076 , a 

Metal: re 7 mo Spey coe ee Fos feb : a 

Joplin. ........-.----.-------------.------- 18, 131 1, 087, 860 : 90, 660. _5, 439, 600 : 6, 527, 460 : ‘h 

’ Southeastern Missouri........----.--------} 116,152 | 6, 969, 120 40; 2,400} 6,971, 520 os 
: , Upper Mississippi Valley "= -------+------- 910 | . 54,600} -:7,522| 451,320 ]:.. :505, 920 oon 

Kentucky-southern Dlinois.....-.---------, 31 | 1,860 | 46 2, 760 4, 620 a 
Northern Arkansas.......---2---.-.---.--- 4 240 j.-------- flee eee e] 240 oy 

. 135, 228 | 8,113,680 | 98,268 | 5,896,080 | 14, 009, 760 F 
Total, 1931. .......-..------------------------| 181, 648 | 13, 441, 952 | 130,476 | 9,916,176 | 23, 358, 128 a 

| 1 Includes both galena and a small quantity of lead carbonate concentrates. | 
2 Includes sphalerite and a small quantity of zinc carbonate and zinc silicate concentrates. | 
3 Includes Iowa, northern Llinois, and Wisconsin. ;
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BS Arkansas.—No zine ore or concentrates were shipped by mines in _ 
ae . Arkansas in 1932, and shipments of galena concentrates were only _ 

pee 6 tons, yielding about 4 tons of lead. In 1931 the lead output was 78 | 
. tons. No zinc mines were operated in 1932, and all the lead ore | 
eo shipped was from the Brewer land in Newton County. _ — , 
oe _ Lllinois.—None of the zinc or lead mines in northern Illinois were 
eo operated in 1932, and the only shipments from mines in southern | 
He ‘Thinois were 56 tons of galena concentrates having an average lead 
Bee content of 55.4 percent. The recoveries from these shipments were 
~ 81. tons of lead and 257. ounces of silver. The output in 1931 was205 
Ros tons of lead and 1,300 ounces of silver. The Hillside Fluor Spar _ 
|. Mines was the largest shipper of galena concentrates in 1932, and all | 

foe, the concentrates were sold to the St. Louis Smelting & Refining Co. 
Be plant of the National Lead Co. The Rosiclare and Franklin mines, 
oe producing mainly fluorspar, did not sell any lead concentrates in 1932. 
pe _ Kansas.—The output of recovered lead and zinc in Kansas in 1932 
Gee Sn was much less than in 1931, although considerable quantities ofcon- _ 
- ----s centrates milled in 1931. were shipped in 1932. The recovered lead 
oo . in concentrates shipped decreased from 7,082 tons in 1931 to6,490 
ee _ tons in 1932 and recovered zinc from 39,051 to 26,277 tons. — __ - 
oe . The total quantity of zinc and lead-zinc ore and old tailings milled . 
e in Kansas in 1932 was 750,500 tons (1,913,200 tons in 1931), and the — 
~ total shipments were 8,300 tons of galena concentrates, 79 tons of - 
ae lead carbonate, and 49,487 tons of sphalerite concentrates. The 
Be galena concentrates had an average lead content of 79.3 percent, | 
i and the sphalerite concentrates had an average zinc content of 60.3 : 
ee percent. The following average prices were received by sellers of __ 

ae concentrates: Galena concentrates $39.20 a ton, and sphalerite con- : 
Be _ eentrates $17.97 a ton. The 507,100 tons of crude ore milled yielded. | 
By 0.91 percent in galena concentrates assaying 79.3 percent lead and = 
Pe 7.03 percent in sphalerite concentrates averaging 60.4 percent zinc. 
Be The 243,400 tons of old tailings re-treated yielded only 4 tons of 
Pe | galena concentrates but contained 2.01 percent in sphalerite con- | 
- centrates with an average assay of 59.5 percent zinc. 7 . 

The total concentrates made by flotation in 1932 were 13,400 tons 
_ of sphalerite and 290 tons of galena. : 

| Of the total shipments of sphalerite (49,487 tons), mines near | 
- Crestline contributed 11 tons and mines near Galena 27 tons; the 

| | remaining 49,449 tons were shipped from mines in the Blue Mound- _ 
| Baxter Springs area. This area also contributed 7,529 tons of | 

galena concentrates. Mines at Galena shipped 547 tons of galena 
and 79 tons of lead carbonate concentrates, and mines at Crestline 
shipped 224 tons of galena. | 

In the Crestline area all the large mills were idle in 1932, and most 
| of the galena shipped was from stocks at mines. In the Galena camp 

most of the concentrates shipped were produced by small gougers on 
leases of the Eagle-Picher Mining & Smelting Co. |
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| Mine production of lead and zinc in‘Kansas, 1981-82 =. 4 
. ee ee _ oe ot 

ob J ef _ Metal content! . Bo cos 
7 CS . Lead concentrates!| Zinc concentrates rs os 

| Year” oe. mi | : ee ime 4 

ee snort | value .| Sr) value | Short) vane | Short)  Vatue a 

| 1981_.....-..--------] 95283 | $404,281 | 73, 690 | $1, 651, 992 |- 7,082 | $524,068 | 39,051 | $2,967,876 os 1932.22.2.--2--2222-] 8879 | "827,844 | 40,487 | "889,066 | 6,400 | “380, 400 | 26,277 | 1, 576, 620 ak 

| ‘1 Includes 79 tons of lead carbonate, containing 56 percent lead, from Galena in 1932 and 270 tons of lead | oe 
carbonate, containing 57 percent lead, in 1931. eT corte 

?In calculating the metal content of the ores from assays allowance has been made for smelting losses . Dos 
of both lead and zinc. In n comparing the values of ore and metal it should be borne in mind that the value on 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is. cal- : ee 

| culated from the average price for all grades. OS oe ee 

Tenor of lead and zinc ore and old tailings milled and concentrates produced in OE 

OO agg 1982 | oo 

a 3 oe re || Orude:ore Ones Crude ore O16 soll: : - 8 

Total ore and old tailings milled..........--short tons..| 1,040,800 | © 872,400|  507,100| - 243,400 es 
Total concentrates shipped:. . . ee fe pf Cp - va 

a _ Galena. ....--.--------------.---------------d0-..- 8, 882 401; . 8,375 "4 oe 
| §phalerite_.........-..2.2222.-2..-2..---22---d0-2--} 55,537 | «- «18,153 | © 44,168}  =—ss«G, 319 ame 

Ratio of concentrates to ore, ete.: Be , of . ee pe a _ | 
Lead .....2...-.2...2.-4-.-2-.-.-2-.------percent.. 0. 94 0.05) °°: O02 free ell Me 

| . ZANC.----.------222--22-ia22-asasseee-2as.---d0.---| 630/ . 200) . 703, 201 So 
Metal content of ore, etc.: | : | oo ad 

Vreda nn eneee ee nse nnn ene n eee 02} TB OB YP TB fect we 
(0. Hime. ....---2----------------+---5-----------d0----| 8.80} 124 | 4,24 1.17 7 os 

Average lead content of galena concentrates-.---.do-_._- 79.3 6h] OY 75.0 oS 
Average zinc content of sphalerite concentrates..do...-| . 60.4} . 59.8. 60.4 |. 59. 5 ca 
Average value per ton: | oe po. a Os 

- , Galena concentrates............-...-----.----------| |. $44.99 $24.81]: $39.21]. © $16.50 Le 
Sphalerite concentrates.............---------------- $23. 26 $19. 86 . $1811} $16. 73 OE 

The mines near Baxter Springs shipped 1,225 tons of galena and 8 
_ 6,112 tons of sphalerite. Of this quantity, about 25 percent was en 

milled in 1931. Little prospecting was done in this area, and the : m 
only new mill erected was a 100-ton plant of the Lucky O. K. Mining o 
Co. The principal shippers in the area in 1932 were the Rupe Milling . 
Co. (tailing mill), Lucky O. K. Mining Co., Vinegar Hill Zine Co. | 7 
(Hartley-Grantham mine), H & B Mining Co., Childress Raymond oo 
Mining Co. (Hartley mine), and Lowther & Co. (Peru mine). oe ae 

The mines in the Blue Mound area, which in 1931’ shipped 5,998 oe 
tons of galena and 60,304 tons of sphalerite, had a much smaller | ; 
output in 1932; shipments, including a large quantity of galena and | 8g 
a smaller proportion of sphalerite from mine bins, aggregated 6,304 3 
tons of galena and 43,337 tons of sphalerite in 1932. The larger 8 
shippers in this area were the Jay Hawk Mining Co., Tri-State Zinc, - 
Inc. (tailings), Black Eagle Mining Co. (ore and tailings), Commerce | 
Mining & Royalty Co. (Webber, West Side, and Wilbur mines), 

_ Eagle-Picher Mining & Smelting Co. (Bendelari mine), Mid Con- } 
tinent Lead & Zinc Corporation and Vinegar Hill Zinc Co. (Barr 
mine). :
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Po ~The Waco district (m Kansas) shipped 2,063 tons of sphalerite in 
ao 1931; all mines and mills were idle in 1932, and no shipments were 
a made from stocked concentrates. = = | | OS | - 
. - Kentucky.—The fluorspar mines in Kentucky made no shipments | 
e of lead concentrates in 1931 or 1932. Shipments in 1930 were 184 

ee tons having a recoverable content of 101 tons of lead. : | 
a Shipments of 137 tons of zinc carbonate and silicates were made in 
Bo 1932 from mines near Marion, by Roberts & Frazer and Avery H. 
~. + - Reed; the: recovered zinc: content was 46.tons. The ore mined by 

a | Avery H. Reed is a mixed zinc carbonate and lead carbonate. —_— 
| Miehigan.—In 1932 the mines of Michigan produced 1,142,775 tons 

e of rock yielding 79,753,030 pounds of mineral, from which 54,396,108 
ae pounds of refined copper were obtained. The production was less | 
-. than “half that recorded’ for 1931. Adverse industrial coiiditions : 
~ throughout the world caused a severe contraction in demand for | 
Be copper, and an unfavorable balance between supply and:demand 
Be resulted. A new low price for copper was established in 1932, and 

ae virtually all copper mines in the country were operated at a loss. - 
peo Owing ing to these conditions the Michigan State Tax Commission re- __ 
Be duced the assessed valuation of the mines in Houghton and Keweenaw | 
Be Counties during the year from $28,562,661 to $19,992,470; Houghton =. 
x. County mines were valued at $14,132,470 compared with $20,347,661 =~ 
poe in 1931 and Keweenaw County mines at $5,860,000 compared. with — 
a es $8,215,000 in 1931. The. assessed valuation of Calumet & Hecla : 
Pe properties in Houghton County was reduced from $14,650,000 to | 
boo $10,580,000. and in Keweenaw County from $5,575,000 to $4,040,000. 
Po Copper Range was reduced from $2,765,000 to $1,900,000; Isle Royale _ 
Go from $950,000 to $645,000; Quincy from $900,000 to $435,000; : 
Re ' Arcadian from $50,000 to $25,000; La Salle from $80,000 to $25,000; 
ee Superior ‘from, $20,000 to $10,000; Mohawk from $1,850,000 to _ 
ae - $1,380,000; Seneca from $700,000 to $350,000; and Douglass Copper | | 
fo from $40,000 to $30,000. _ | | OO 
. Mining companies in Michigan made every effort to reduce the 7 
me cost of production by selective mining, abandonment of exploration 
- and construction work, reduction in salaries and. wages, etc. -The | 

oe grade of rock mined increased from 1.27 percent in 1930 to 1.65. per- 
_ cent in 1931 and to 2.38 percent in 1932. Selective mining and the 

failure of the Calumet & Hecla Consolidated Copper Co. to treat: 
| copper sands in 1931 and 1932 were responsible for this increase. 

The average grade of rock for the district in 1932:was considerably 
higher than in any previous year: since the compilation of mine 

: fizures was begun by the U.S. Geological Survey in 1906, due princi- 
. : pally to the mining of high-grade rock from shaft pillars and old 

_ backs in the conglomerate branch of Calumet & Hecla. According 
to Butler and Burbank,! who recorded the grade of rock produced 
by individual mines in the Lake Superior district from 1845 through 
1925, this mine produced rock yielding 66.6 pounds of copper to 
the ton in 1897 (slightly higher than the 65.53 pounds reported for 
it in 1932) and produced no rock of such high grade after that time. 

1 Butler, B. S., and Burbank, W. S., The Copper Deposits of Michigan: U.S. Geol. Survey Prof. Paper 
144, 1929, p. 80.



ce «GOLD, ETC., IN EASTERN AND; CENTRAL states  § 155 a 

ot}. .Mine production of silver and copper in Michigan,:1928-82). 0 5 ar. 

Soe | Concentrate (“min- | | | Ne 

ea | Gane | JL Groin oe 
So ounces) | pee TT Ghort eee 

| | — Pounds Pounds : tons) RS 
. | Der ton Yield a ft od. | Fofore | Percent | Pounds |. (per- | oo } 

. ; | : 7 (“‘rock’?) | | cent) oe og 

1928. -_._....-.-.--.-| 17,158 | 178,442,704] 24.2]. 1.21 | 283,405,073 | 63.0 | 7,361, 658 os 
1929... ---2------.2--| 20,795 | 186,402,218 | 24.5 1.23 | 286, 583, 602 65.0 7, 598, 180 neat 
1930_.-..---..-----.--| + 7,820] 169,381,413] 25.4] 1.27] 258,005,986 | _ _65.7.| _ 6,659,036 ay 
1981.22 LTILITITITTT) 1-487 | 6 118,059,491 | 833.1 | 81.65 | 6172, 431,815 | | 8 48.5.| 83,570, 748 oe 
1982. .._.-.--------.--] 71, 408] 554,396,108 | 547.6 | 52.38 | 579,753,030 | 868.2.) 81,142,775 ee 

oS _1 Phe figures. are based on the actual recovery of copper from ‘mineral’? smelted and. the estimated _ eS oh 
recovery from ‘‘mineral’’ that was not smelted during the year. we Ce ings 

Includes copper from'sands. =. ; ue oo ee op a 
' 8Includes “‘mineral” from sands... | ! , : - oe ot 4 Includes sands. | | ES 

_ ' # Nosands reported for 1931 or 1982, = _ 4 
| 8S Value of silver and copper produced in’ Michigan minés, 1928-82: °° *' a a 

EER eb Gopper’ eyesbe Pore h  S  Gopper” pe os rr 

| Year | Silver | . -- |-portgn | (Total. || Year | Silver |. Perton:|: Total. — | not 

fay fe Total | ofores fo | otal feofore, | a 

| 1998”! __|' $i0, 035 |825, 695,749 | $3. 49 [$25, 705, 784'll'1931:__.] $417 |si0, 743,414 | $3.01 Igi0, 743,881 al 
— 19285 52-.] 11,084 | 32, 806, 790: | | -, 4.32.) 32, 817,874 It 19382...) -20, 137 f- 3, 426,955 3.00 | 3, 447, 092 - us 

- 1980..-.-] - 3,011 | 22,019, 584 | 3.31] 22,022,595 Pf PP le 

_ _ Duririg 1932 the mines of the Calumet & Hecla’ Consolidated oy 
Copper Co. produced 32,354,000 pounds of copper at an average cost 4 
sold. (not including depreciation and depletion) of 10.64 centsa pound a 
compared with 72,367,000 pounds of copper m 1931 at an average cost — ae | 
sold of 9.77 cents a pound. . The reclamation plants at Lake Linden i 
and Hubbell were both idle in 1931 and 1932. In the conglomerate ete 
branch, mining of shaft pillars and old backs extending into the higher ae 
zones of the mine where the rock is of richer quality was continued On 3 
and raised the grade of rock for the entire branch from 51.48 pounds | ae 
to the ton in 1931 to 65.53 pounds in 1932. In 1930 the grade was ae 
48.69 pounds per ton. Because of the low price for copper, early in oH 
January 1933 production was confined to the shaft pillars and old oe 
backs, and the lower-part of the mine was permitted to fill with water. Ok 
Closer selection in the stopes of the Ahmeek mine raised the grade of 2 
rock from that mine slightly ; operations were suspended in April 1932. a 
The Osceola amygdaloid branch was closed May 31, 1931, and re- Ox 
mained idle throughout 1932. At the Calumet mill 425,175 tons of | 5 
conglomerate rock were stamped, and at the Ahmeek 151,436 tons of ol 
amygdaloid rock were treated. Reconstruction of a third stamp unit oo 
at the Ahmeek mill to permit fine grinding and flotation was well | re 

- under way when the.mine and mill were closed April 30. ‘The smelter : 
treated 22,000 tons of concentrates and mass from the Calumet & Oo 
Hecla mines and 106 tons from the Isle Royale property. A total. of : 
30,560,000 pounds of refined copper was produced compared with
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Bo -_ 71,100,000 pounds in 1931. Plants of the Lake Milling, Smelting & © 
we Refining Co. were idle throughout 1931 and 1932. | oe 
eo | Operations at the property of the Isle Royale Copper Co. were . 
a continued on a curtailed basis until the latter part of April when the | 
i, mine and mill were closed. Late in December the mine was allowed 
Beh os to fill'with water. a | | 

Be | | _ Copper produced by the Isle Royale Copper Co., 1929-82 a 

Be | a oe | 1929 | 1980 1931 1932 - 

Bo : : Rock hoisted....----.-.---21-----.--.-2----short tons..| | 669, 049 668,700 | 450,682 74,189 
Bye Rock-house discard..---.------------------------00-.--| 154,025 | 168,438 | 97,607| «15,878 
A ae | Rock treated-_......--...-.----------------------d0_...| 516,024] 510, 262 353, 075 58, 311 ; 
Be Cost of mining, transportation, stamping, and taxes per oa Ln a — " 
fea ton of rock. ..-..---.------- +--+ ene een ene ee _ $2. 67 $2, 44 $2.24 | , $2. 63 - 
Yoo. Refined copper produced......-...-..--....-poumds.-| 10, 844, 085 | 10,659, 413 | 7,731,418 | 1,403,142 
Boe Refined copper per ton of rock treated. .......---do...- . 21.09 20.89.) 21, 90 24,08 - : 

_ Production at the Champion mine of the Copper Range Co. was _~ 
ao - maintained at approximately 1,000,000 pounds a month.in 1932, 3 
se . most of which came from the south end of the property. Operations 
Ry at the north end were discontinued March 1, 1932. A total of 12, 
. oo 188,578 pounds of copper was produced at an average cost delivered, 3 

Re . o * . eo, ’ ma Coe 

Be exclusive of depreciation and depletion, of 8.646 cents a pound. The  _ 
# ~~... Baltic and Trimountain mines were idle throughout the year. A | 
ho / total of 291,265 tons was stamped at the Champion mill in 1932. - 
Bee Work on electrical crushing to replace steam stamps was begun late | 
Boe in the year. The new crusher will have operating advantages over | 
Be the steam stamps, and a substantial reduction in costs is anticipated.  _— 

‘ z oo . Copper produced by the Champion mine of the Copper Range Co., 1928-32 _ a 

be . a, a : . ’ co . 

a | | on Rock .| Copper | Yield | Cost per} Price | 
: 8 Fear stamped | produced | per ton pound ! | received | Net profit | 

7 . | | Short tons | “Pownds Pounds | Cents | Cents 
| W028 weeweeeceeecnencnnnennene-] 427,240] 19, 563,535 | 45.79 | 11.10 | 15.01] $820,357. 45 

1929__-.--_--.---.---.-----------] 446,804 | 20,660,701} 46.24 | 11,76 | 17.94] 1, 267,685.97 
- © QBQLTITTIIIIIIIIIIIIN @ 19,999,564] 44.57 | 11.60 | 11.43] °3 32 955.04 | 

1931... 2.0.2.2 eee -ee- eee ee| 404,830 | 417,721,270 | 4 43.77 49, 754 48.2 § 451, 450. 25 
: : 1982... 0222LIIIIIIIIIIIITIIIIT] 201 265 | 12) 188,578 | 41.847] 8.648 | 60] 8 600, 105.09 

-t Exeludes depreciation and depletion. # Includes: Baltic mine. . 
2 Figures not given. § Deficit for the Copper Range Co. 
3 Deficit. . - 

Copper produced by the Balite mine, 1928-82 } 

_ | Rock | Co Yield | Cost per} Price | . | 
Year stamped produced per ton pound 3 received | Net loss 

: Short tons | Pounds | Pounds | Cents | Cents | 
1928... weeeenneeeeenncecenenene--] 92,742 | 8,415,082] 36.82] 14.54] 15.01 | 3 $16, 085. 53 
1920222222222 LL LLTTITTTITIIIITT} 53,833 | 2) 127,926 | 30.53] 21.27) 17.94 | “62,339.97 

| 1930_...-...----------22--2seeeeeeel =O 3,251,705 | 49.72} 1182] 1143] 
ne (5) () (8) (5) (5) () 

1No production recorded for 1932. ‘ Figures not given. 
; Exe udes depreciation and depletion. §’ Included with Champion mine in preceding table. 

et produ. .
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/ So _ Copper produced by the Trimountain mine, 1928-82! a a 

| | Rock | Copper. | dd | Pri | wey coe “ | _ Year . stamped produced paren roe ae recaived Net loss oo a 

(YOR eect eeeeeeeceeeeeeeee-=-| 38,950] 1,275,515 | 32.74] 16.90] 15.01 | $24, 100.34 ig 
= YgQQ TTTTTTIIITITITTIIITITITIIIIIIITT] «= 42, 763 | 1,408,689] 32.94] 22:92) 17.94] 57,968.20 Se 

| 1930..---..-----2----2s2se-----------| @) =| 542,649] 987.81] 16.38] 11.43] = @) LS 

= 1 No production recorded for 1981 and 1932. | Sn oe 
3 Excludes depreciation and depletion. — oO | : . . ee 

' -  .  % Figures not given. | . | . . | ae Le 

_. At the property of the Mohawk Mining Co. 216,588 tons of rock = - a 
were stamped and yielded 8,450,388 pounds of copper. The average ag 
cost of copper produced in 1932 was 5.163 cents a pound compared | oe 

-_-with 7.038 cents in 1931. With the exhaustion of the mine in pros- Es 
. . pect, this record low cost was obtained by maintaining maximum 

production with freedom from development and construction ex- mea ag 
_-penses. Mining operations were continued on the basis of a 2-shift __ oa 
day and 6-day week until September 12, 1932. Owing to the small _ Ss 

_ reserves and the increasing pressure of the surrounding ground on Os 
: no. 6 shaft, the only one in operation, the mine was then closed. A 

Mineral and mass from current production and storage smelted during we 
the year totaled 27,055,350 pounds and yielded 19,784,167 pounds of | 
copper. The 18,049,750 pounds of mineral in storage at the end of = = =} 

-- 1932 were estimated to contain 12,600,000 pounds of recoverable = = : 
: copper. At a stockholders’ meeting on March 28, 1933, it was voted ae 

to proceed with liquidation of the company. Dividends paid in 7 ue 
1982 totaled $1,120,750. ' | | oe oo . eg 

oe Copper produced by the Mohawk Mining Co. in 1982 - oe ee ake 

~. Rock hoisted__........--.-------------------------short tons... 217, 460 my 
| Rock stamped__.....-.-.-------.----------------------do---. | 216, 588 SS 

Product of mineral_._.-..--_-:-----------------------pounds.. 11, 223, 000 7 eg 
~ Copper in mineral produced__-----:-------------------do.... 8, 450,388 og 

‘Yield per ton of rock treated.......---------------------d0---- 39. 016 on 
Cost per ton of rock hoisted.?__._....-.------------------------ $1. 428 : is 

_ Cost per ton of rock stamped ?____._-..------------------------ $1, 434 oan 
: Operating cost per pound of refined copper ?___----------cents-- 3. 675 ace 

Cost of taxes ?____._--.--------------------------------d0-~-- . 828 | a 
Cost of smelting, freight, and marketing product, including eastern 8 

offices’ expenses _ _ --------------------------+---------cents-_- 1. 160 | a 

— Total...----------------------L---2-------- eee eeeeeee- 6B 
__ Operations at the mine of the Quincy Mining Co. were suspended oS 
- September 22, 1931, and the mine remained idle throughout 1932. | os 

. ‘Copper produced by the Quincy Mining Co., 1928-82 ¢ | | - - : 

- Copper | Yield of : 
Year rock and | Mineral Copper | copper per oe 

| | mass ton of rock 4 

Short tons | Pounds | Pounds | Pounds Ls 
1928. -nceneeceeeneeneneeeeecenneeneccceencnecensee---| 60,834] 1,891,200 | 1, 220, 536 20.06 : 
1920__....-...-..2--seccsecssacecseizssscssss-22--------| _ 207,833 | 7,088, 500 | 4, 450, 426 21. 46 
1930_.......-.---.scs2ecses-sus2ass2s-222-s-2s---------| » 450,800 | 18, 042, 927 | 10, 939, 787 24. 27 - 
1981___.-.----.---------------- 2-2-2 - 2-2-2 een nn e-enee-| C4) (¢) (¢) © OOhrs 

> Not given ino mpany report but indicated by other figures | m e 
e No report issued by company, but production of copper, as indicated by other sources, 7,466,000 pounds. 

2 Based on actual production costs from Jan. 1, 1932, to date of shut-down, Sept. 12, 1932. | oe
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ee Missouri.—The following tables show the production of lead and 
Be zinc in southwestern Missouri and the tenor of ore (‘‘dirt’’) and con- | 
po centrates from Missourl.. ss - oo | 

Be a Mine production of lead and zinc in southwestern Missouri, 1931-82. 

. oe 7 oo - Lead concentrates : a Zine concentrates Metal content ! - “ - | 

ee : Year Galena =| Carbonate | Sphalerite "Billeate and | Lead — ok. ~ Zine | : 

Be co ‘low | Short : _, | Short } y72;,,,:| Short'| y: | Short laa | Short: |: +. | Short | x73 Bo | “| ‘tons. Value tons Value tons Value | tons Value tons Value “tons Value 

leh - Be Poo fee Pee pee oo. 2 pe foot See PT pe Het 
yee | 1931__..-..|. 1, 254 |$51, 673.| 440 |$13, 985 | 3, 600 ($79, 371 |. 377 |$4,760 | 1,171 |$86, 654 | 1, 985 |$150, 860 : 
ke L 1932:2--.--| 849. /°25, 837] 646) 14, 491 | 1, 538 | 25,180. 404 | 4,248 | 1,007 | 60,420 |.- .946 | 56; 760 oe 

es "1 In calculating the metal content of the ores from assays allowance has been made. for smelting lossesof 5 
pee - both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value — : 

ae " given for the ore is that actually: received by the producer, whereas the value of the lead and zinc is cal- | 
po _ @lated from the average priceforaligrades.. © a | 

oo. Lenor of lead and zinc ore and concentrates produced in southivestern Missouri, —s. 

ie 7 Be te OE! ee ef A929 P1980 | 19BA |. 1982. : 

Hota ore_....------+--------2---an---ce-e--------:.Short tons..| 428,400] 328,800 | 104,800|. 46,400 
fe ey Total concentrates in ore: = a EE a ae ey 
be © Bead... seen ee eee den een nee setee eee seDereent.-| 0.88]. 040] 1.63]. 3.6L ge _ Zine. ..-.-----------2 eee enone nee enn 0 3.801]. 3.89 3. 76 4. 69 
ae, : | Metal content of ore: = es wef TES Pe | 
et | Lead _._..-..-.----------------2--------- 0 2}  . .81] . 1,15]. - 248 os re Zine......--------------------- een eee eee 0 2.26] 2.25} 215] 2.60 | 
ae _ Average lead content of galena concentrates.........-.---do_---} . 76.3 76.0 | . 74.6 75.6 : 
ee Average lead content. of lead carbonate concentrates......do_.-.| 60.0 60.01 ° 59.1 59.6 — 
Wee Average zinc content of sphalerite concentrates- -..-.-.-.do__-_- 60. 3 60.0 58.6 59.5 — 
eo Average zinc content of silicates and carbonates_._....-.-do_-_- 40. 2 40. 1 . 39.0 39.8 
ee Average value per ton: — . ob ee : 
we Galena concentrates_.__-..-.....-..-.----..-..-------------| . $82.31 $59.39 | $41.21] $30.43 oo 
we ' Lead carbonate concentrates---._.-.-....-----..--------1--- 61. 36. 53.42 | = 31.78 22. 43 
a : _  §Sphalerite concentrates__..._--....-----------.----L-------- 40.53 | © 33. 55 22. 05 16.37 . 
oe | _ Zine silicates and carbonates-.-----------------------------| 21.24. 24.00] 12.68 10. 51- 

- Tenor of lead ore and concentrates in southeastern Missouri disseminated-lead | 
ce | | district, 1929-82 ree ee 

- - 1929 1930 j; 1931 1932 

Total lead.ore_.....-------..--.------------short tons..| 6, 439, 600 | 6, 681,300 | 5,135,600 | 3, 740, 200 
Galena concentrates in ore_.___._.------------percent__ 4.31 4.15 4. 36 4, 36 
Zinc content of ore_-_....-.----------------------d0---- . ll 13 04 01 
Average lead content of galena concentrates___._.do_-_-_- 72.7 73.0 72.4.) © 72.7 
Average value per ton of galena concentrates--__...-.-- $75. 61 $59. 60 $43. 93 $30. 01 
Average zine content of sphalerite concentrates 

| . percent. 58.1} . 58.2 57. 6 57.15 
Average value per ton of sphalerite concentrates___.___- $39. 44 $18. 80 $17. 86 $16. 25 

Mine shipments of lead and zinc concentrates in southeastern and central Missouri, 
1907-382 

Zine concentrates 
Lead concentrates | Garbonateand 

Year (galena) Sphalerite ar eaicate and 

Short Short Short tons Value tons Value tons Value 

1907-1929_._...-...-.--_--.----------| 5,858, 746 | $382, 041, 252 25, 335 | $948,639-| 10,285 | $233, 534 
1930_..-.----..------------- ee 277, 520 16, 558, 920 8,411 | 158,116 |..--------]---- 2 
OS) 223, 853 9, 833, 045 2, 408 43,000 |_--.-------|-------.. 
1932__.------------------------ 162, 989 4, 891, 978 80 1,300 j.---------]----2 2 ee eeeeeeeeeSF EE Eee EE
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| --The value of the silver, lead, and zine shipped from Missouri mines coed 
was $7,089,018 in 1932. compared with $12,104,134 in.1931. The a 

- quantity of silver recovered from ore and concentrates sold and treated = . 
declined from. 40,000 ounces in 1931 to 1,128 ounces in 1932. The ag 

| quantity of .recovered lead declined from 160,121 tons in 1931. to | oS 
117,159 tons.in 1932 and that of recovered zinc from 3,205 to 986 tons. og 

~The silver recovered came from residues from .zinc concentrates SR 
_ derived from lead ore mined in southeastern Missouri. Shipments of a 

a lead concentrates. (of which only 646 tons were lead carbonate). were | 4 
| 164,484 tons compared with 225,547 tons in 1931. Of the total in 1a 

1932, 162,989 tons were shipped from mines in southeastern Missouri _ 4 
and averaged 72.7. percent lead; the recovered lead content.was d 
116,152. tons in 1932 compared with 158,950 tonsin 1931... one 
Shipments of lead concentrates from mines in. southwestern a 

-.. Missouri comprised 849 tons of galena and 646 tons of lead carbonate. Ss 
The average lead content of the galena from southwestern Missouri on - 

, in 1932. was 75.6 percent, and the average price for the concentrates, ee 
gold: mainly in small lots, was about $30. The quoted weekly prices — 4 

_ Of galena..concentrates in. the Tri-State or Joplin region: in 1932, ce 
although indicating the trend of prices, did not govern the prices paid  & 

_to-sellers of galena-concentrates. Sellers of small lots were paid the oy 
' quoted price or less, whereas sellers of carload lots, or quantities as 

totaling several hundred tons, were paid $2.50 to $5 above quoted os 

Practically all the zine concentrates shipped from Missouri mines med 
jn. 1932. were from properties in southwestern Missouri, as only oe 
about. 2 cars of blende concentrates were sold from southeast- _ or 
ern; Missouri mines.. The total quantity of blende concentrates | ne 

- shipped from Missouri in 1932 was 1,618. tons, a decrease of 4,390 TESS 
tons. from 1931. The blende concentrates. from southwestern = = = —§ 

_ Missouri had an. average zinc content of 59.5 percent and brought an ok 
average price of $16.37 a ton, 2 2 tr os 

_:. The shipments of zinc silicate in 1932 came entirely from south- | ae 
western Missouri; they amounted to 404 tons (27 tons more. than in a 

) 1931) and. averaged about 39.8 percent. in zinc content. All the zinc | “e 
silicate was a milled product as there was no demand for lump ore, MR 
and all was purchased at a flat price as there were no quoted prices in ok 
1932. The total value of lead and zinc concentrates shipped from “ 
‘southwestern Missouri decreased from $149,789 in 1931 to $69,756.in 8 
1932. The total. value assigned for the 162,989 tons of galena con- ot 
centrates. shipped from southeastern. Missouri was $4,891,978 4 
($4,941,067:less thanin 1931), is | ce oe 

The quantity of crude ore and old.tailings treated in Missouri in a 
1932 totaled 3,786,600 tons. The total amount received forall classes ° 
of lead and. zinc concentrates sold in 1932 was $4,963,034, an: average a 
of $1.3 \ per ton of crude ore and old tailings treated (60 cents less than A 
in 1931). , | | es a? 

There was a very small demand for high-grade sphalerite concen- uf 
trates in 1932, and no premium was paid for them; moreover, smelters 
did not desire to purchase lead-free zinc concentrates or concentrates ; 
containing more than 60 to 60.5 percent zinc. Flotation concentrates , 
were purchased more eagerly than jig or table concentrates. This 
change in preference of ore buyers is due to the fact that most smelters | 
are equipped to re-treat the concentrates that they can purchase at
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a | lower prices: and also save much of the lead contained in''such zinc 
Me concentrates. The new and more efficient milling plants usually can 
me _ make sphalerite concentrates averaging as high as 63+ percent in 
Mo - gine content. The general average zinc content of the concentrates 
eo sold in the Tri-State region in 1932 was about 1 percent more than in : 
co 1931, notwithstanding the fact that a considerable part of the 1932 
Be shipments were concentrates made in 1931. Several large mills which 
en: were producing 61 to 63 percent sphalerite concentrates are keeping : 
mo the. content at 60 percent or less, and the concentrates now held in - 
BO mine bins include very little flotation products or low-grade jig and : 
Ee - table concentrates. Prices quoted in 1932 were not paid for some of — 
pee _ the zine concentrates shipped in 1932, as they were sold under special 
Boe contract, and a large quantity was shipped to smelters for smelting 
eS _ with the proviso that the metal recovered was to be held subject to 
“ss gontrol' of the shipper of the concentrates. 
Be Only afew small mines-and mills were operated in southwestern © 
ve | Missouri In 1932. Most of the lead concentrates were produced by — 
ee small lessees and sold in small lots. The zinc carbonate sold in 1932 
ae was mainly from the Aurora and Wentworth camps.. Two thirds of = 
- the sphalerite was shipped by operators in the Waco camp who leased - 
Be the properties formerly worked by the Missouri-Kansas Zinc Cor- 
"poration. Small shipments were also made from mines near‘Granby, 

aan Joplin, Oronogo, Fidelity, and Webb City, - 
Be The lead ore (3,740,200 tons) mined in the disseminated-lead district : 

ss in. southeastern Missouri yielded 4.36 percent of galena concentrates 
Bo averaging 72.7 percent lead. As the operators mine and smelt their : 
Bo, lead concentrates the assigned value of $30.01 a ton is more or less - 
eo arbitrary. Of the 227 tons of galena produced by operators of shallow | 
oo diggings most was purchased and shipped by T. F. Blount of Potosi. v4 
aan ~The Annapolis mine and mill in Iron County were idle; the remainder _—_j 
Bo of the galena ‘shipped was produced by the National Lead Co. (St. 3 
oe Louis) and the St. Joseph Lead Co. The five mills of the St. Joseph . 

me - Lead Co., which have a daily capacity of 17,000 tons, milled about a 
| — . 3,056,000 tons-of crude ore—about 75 percent of the quantity treated : 

, in 1931. From about March 1 to December 31 the mines were _ 
- operated at about 50 percent of capacity. The National Lead Co. 

| (St. Louis Smelting & Refining Co.) operated its 3,500-ton mill in 
| 1932 at about 73 percent of its 1931 rate. a | 

| - Oklahoma.—The average zinc content of sphalerite from Oklahoma 
increased from 59.9 percent in 1931 to 60.9 percent in 1932. The 
zinc content of the concentrates made from crude ore averaged 61 
percent, and some of the concentrates assayed 63 percent. The 
zinc content of sphalerite made from old tailings increased from 59.5 
percent in 1931 to 60.3 percent in 1932. Many mills were idle in 
1932; others were operated part of the year. Very little profit. 
could be made by operators even when high-grade crude ore was 
treated. Generally the work was distributed among as many 
employees as possible; in some instances miners were permitted to 
work upper levels on a restricted weekly output basis, and the output 
was purchased by the owner of the mine. ‘The wrecking of many old | 
plants and the erection of the largest mill in the district by the 
Eagle-Picher Mining & Smelting Co. provided an unexpected use of 
labor and supplies which partly mitigated the idleness in the district. 
The new mill was put in operation early in the fall of 1932 (although
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not run at capacity) on ore mined at various properties and trans- os 
ported in standard railway cars. A considerable part ofthe tailings ne 
made daily are loaded direct on cars'for railway and commercial uses. _ 4 
- About 40 mines and tailing mills and many small scrappers were = 

/ operating at different times during 1932, and shipments of stored Ns 
| concentrates were made from several idle properties. re 

| - About 1,000 tons of the galena and 27,000 tons of the sphalerite oe 
were flotation products. It is estimated that as much as 35 percent == ~~ 
of the concentrates made in 1933 will be flotation concentrates. © 8 

os Mine shipments of lead and zinc in Oklahoma in 1982, by districts - | | og 

| : oO , oo Pe . | | foe Metal content 1 a . | OA 
| Cs _ | Lead concentrates} Zinc concentrates |_ ou} 
ps (gallena) - (sphalerite) | 6 7) os . ce 

| 0 Districg Pe oD Mead ff Mine os 

Oe eat fe | short | yate | Short | yore | Short | vate | Short | vame os ose tons | Value tons Value: tons | Value. | ‘tons Value | 2 

- von : . ot ot whos : . : 7 7 ' qe co, -— oo : _ Sat ce , - SM 

— Mfami. 1: .....21..1.....-] 18, 544 | $465,411 111, 830 | $2; 075, 114 |'10, 554 | $633, 240:| 60, 053 |$3, 603, 180 ok 
. Peoria....-..--.------------ : : 48 , 1, 600. wee cnn new c eee e eee - 37. Ps 2, 220 wnspe--e ao - oy 

Quapaw and Sunnyside...) 57 | 1,880] 6,446] 102,820 43 | 2,580} 3,384] 203,040 — a 

os 78, 649 | 468, 891 [118, 276 | 2, 177, 934 | 10, 634 |” 638, 040 | 63, 437 | 3, 808, 220 oe 
Total, 1931........-.-------] 17,005 | 786,719 |148, 112 | 3, 540, 964 | 13,210 | 977, 540.|. 78, 132 |-5, 938, 032 are 

| 1 In calculating the metal content, of the ores from assays allowance has been made for smelting losses of ey 
both lead and ‘zinc. In comparing the values of ore and metal it should be borne in mind that the value ence 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is cal- | a 

- culated from the average\price for all grades. en a 

| Tenor of lead and zine ore, old tailings, and slimes milled and concentrates produced == 
Co eee 4 Oklahoma, -19381-32 rare oe me 

a 1981 fase oak 

TL Lond tailings! Ge on | Old tatlings a oe | ere - Crude ere. and slimes ‘Crude ore and slimes , ) 

Total ore, etc., milled. ...........-..-..----Short tons_-}' 2,208, 100 | 1, 620, 800 | * 1,262,200 |.. 325, 500. ok 
Total concentrates shipped: . oe re Co , |: a og 

“Galena_......-------------ne-ne-e-nnene-----d0--.-] 16, 798 212| °° 13,437 - 912 lh 
_ Sphalerite....----.-2.----------------------d0-.--| 128, 680 24,432 | 108, 332. 9, 944 en. 

Ratio of concentrates to ore, etc.: . , . ee 
Lead. _...----..-------------------------- percent. 0.85} - ‘0.01 0.79'] 0. 05 “ies 
‘Dine 02 do.- a 6.56| | 1.74 601; «28 ke 

Metal content of ore, etc.; = oO | - hi 
Lead. .........--..-..----...-------.------- 0... . 68 .O1 . 63 . 04 meas. 
Zine. ........=--------.-----.----.------------ 0... . 8.947 ‘1.07 |. | 3.66 1,37 oy 

Average lead content of galena concentrates......do.... 79. 3 71.2]  — 79.6 73.1 igh 
Average zinc content of sphalerite concentrates._do--.-- 60.3 59. 5 61.0 60.3 Pl 

_ Average value per ton: | | os 
Galena concentrates... .......-..-------------------| $46, 21 $50, 21 $34. 47 $26. 75 ey 
Sphalerite concentrates........-..--...-..--.------- $24.30]. $21.90 $18. 50 $17.48 ina 

Mine production of lead and zinc concentrates in Oklahoma, 1891-1932, by districts : : 

. Lead concentrates | | 4 , (mainly galena) Zinc concentrates a 

Zinc silicate and : . . District Sphalerite carbonate — 

. Short tons| Value (—————_|—__, os 
| Short tons} Value | S20°t | vaine : 

Davis_....------------------------[--2-----n---[-ce2-s-=-----] | 558 | $27,399 | 899] $24, 592 | 
Miami._.............-.-..----..--] . 1, 087, 707 | $90, 408, 208 | 5, 529, 459 | 226, 868, 125 }.......-].......--- : 

Peoria.....-.-------------=--------| 2 254] | 110,763 220 soso | 3044 | 78,787 | 
. Quapaw and Sunnyside...-...-.-.- 25, 055 2, 239, 226 220, 512 9, 027, 710 164 2, 692 - 

1,065,016 | 92,758,197 | 5,750,749 | 235,931,523 | 4,007 104, 071 .
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Ce ‘Phe larger shippers of concentrates from mines near Commerce | 

were the Lost ‘Trail, Mining Co. and the Covert Mining Co.. The 
oe Quapaw: and Sunnyside area had numerous small operators and 
©. shippers; its. shipments of galena were only 57 tons, and 84,percentof = 
. the sphelerite shipped was concentrates made in 1931. Shipments of 
Bo 1,369 tons of galena and 11,519 tons of sphalerite from the Douthat | 
po area were largely those of the Admiralty Zinc Co.; smaller shipments =~ 
po came. from the Beck Mining &. Milling Co. and the Continental 
Be Mining & Development.Co., both of which were idle most of 1982, 

Mines near Hockerville shipped 480 tons of galena and 18,182 tons an 
Bote of sphalerite. . Most of the sphalerite was from ore or tailings milled = 
"jn: 1980 or 1931 by the St. Louis Smelting & Refining Co. Other = 
—-.. shippers were C. Y. Semple (Brewster tailings), Jager Mining Co., a 
-._» Blue Bonnet Mining Co., Roberts Mining Co., Thurston Mining Co., 
"and Smith Davis Co. The mines and mills in Picher made:a much = 
us. smaller output in 1932 than in 1931, and a large part of the sphalerite  —_ 
eo sold was from old tailings. The large shippers were the EHagle- 
“ Picher Mining & Smelting Co. and its sublessees, the Retriever Mill-- 
-. ing Co. (tailing mill), Just Right Milling Co. (tailing mill), Midway = 
... . Mining Co., and Davis Big Chief Mining Co. Mines in the Cardin~ 
; ‘Tar River area shipped 8,411 tons of galena and 63,839 tons of = 
«  sphalerite in 1932, ‘a considerable part. of which was concentrates = 
-.. made in 1931. The larger shippers were the Myers Milling Co., 

ae Interstate Zinc & Lead Co., and W. H. Aul & Co. from old. tailings 8 
=. milled and from mines of the Commerce Mining & Royalty Co. © 
+... (8 mines), Evans Wallower Lead Co. (2 mines), Velie Mining Corpo- ce 
i - yation, Vinegar Hill Zinc Co., Dines Mining Co., Rialto Mining ; 
Bes _ Corporation, and Eagle-Picher Mining & Smelting Co. (Central and > 
ec Domado mills). a | | | 
Bete Wisconsin.—The National Zinc Separating Co. at Cuba City was 
Be the only roasting plant, operated in Wisconsin in 1932 and _ treated Ly 
aoe practically all the zinc concentrates except the high-grade flotation : 
fo concentrates made by the Badger Zinc Co. Only four mines had any 

Oo appreciable output. The total value of the concentrates shipped . : 
| in 1932 was about 60 percent of that in 1931. Very little prospecting : 

| was done, and no new mills were built. The larger shipments came - 
eS from the Badger Zinc Co. at Linden and from the Vinegar Hill Zinc 
- Co. which operated 2 mines at Hazel Green and 1 at Shullsburg. 

| - Mine production of lead and zinc in Wisconsin, 1931-32. a 

Zinc concentrates Metal content ! 

Lead concentrates | sda rT 7'-—a——— 

: Year | Sphalerite Lead | Zinc 

Short Value Short Value Short | Value | Short Value 

1931.....-------------| 1,807 | $59,277, 34, 200 | $317, 272 3 ms 10,088 | $766, 688" 
1932. .-.-.---.-.--..-. 1, 312 38,403 | 28, 1383 | 178, 326 910 54, 600 7, 522 451, 320 

_ 'In calculating the metal content of the ores from assays allowance has been made for roasting and smelt- 
ing losses of both lead and zinc. In comparing the values of ore and metals it should be borne in mind that 
the value given for the ore is that actually received by the producer, whereas the value of the lead and zinc 
is calculated from the average price for al] grades.
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| Tenor of lead and zinc ore and concentrates produced in Wisconsin, 1929-82 a 

| | | | 929 | 1980 1981 | 1982 ae 

otal ore.......----------------------------Short tons..| 607,100| 486,400| 318,700] «310,300 ) 
Total concentrates in ore: a — | ae 

7 Lead __....-.----.....----..-..--.---..-.-pereent_. 0. 36 0. 44 0. 41 0.42 — oo 
Zine........-..--.-..-....-------------------d0---- 11.5 10.6 10.7 — 9.07. es 

Metal content of ore: , ee 
Lead. -.....-.-.--..--.....---...------------d0-._. - 26 . 32 .30 |. . 80 ee 

: Zine... .----.- ene ene eeeeene ce ecnceeee--0.--- 3. 58 3. 34 3.69 | 2. 98 sts 
Average lead content of galena concentrates......do.-.. 72. 2 73.5 74.3 - 70.7 eee 
Average zine content of sphalerite concentrates_-do-.-. 30. 6 31.6 34.3 32.9 Pes 
Average zine content of zinc carbonate concentrates | | coe 
As ah ton | percent. 41.6 43.0 |_-----.-----]------------ Me 

| verage value per ton: ~ at 
' Galena concentrates.........--..-.----------------- $76. 61 $60. 91 $45. 35 $29. 34 ear 

Sphalerite concentrates......---.------------------- 17, 28 13. 00 9.28 | 6.34 Oe 
_. . * Zine earbonate concentrates.....-------------------| © 60) 27.77 |------------]------------ Ce 

: 18221738 —12 | | ae 

| | - | co a 

| , os 
| | : oy 

| , cee 

3
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= ECONDARY METALS sis 

ne By P.Duntop oe 

The total. value of certain nonferrous metals, for which the quantity os 

-. recovered from secondary sources is reported to the Bureau of Mines, eee 

was $65,022,800.1n 1932, $45,651,800 less than in 1931; the total quan- oe 

tity decreased 175,420 short tons. _ The drop in total value was due og 

partly to lower. average prices for. the metals other than nickel and = 8 

aluminum, but the output of each secondary metal declined. Sec- = 

| ondary copper recovered and brass.remelted decreased nearly 110,000 a 
tons, and the calculated value was less than half thatin 1931. . oe 

> Rural. collections of scrap metals were comparatively small, as = = 
| prices were unattractive to junk dealers.. There was much less me- 48 

-tallic waste than usual in large industrial centers, and most ofit was = | 

marketed. . Frequently there was active demand from both primary _ : 

and secondary smelters for brass and copper scrap and old batteries, =~ 

and they brought relatively high prices. Probably there are no large - a 

accumulations of scrap metals because of the low rate of industrial oy 

operations and poor collections. | Naturally improvement in the price an 

of new metals will bring in old metals not now. being collected. TS 

: - Secondary metals of ‘certain classes recovered in the United States, 1931-82 - | oe 

apt | Short tons | Value Short tons} Value oe 

Copper, including that in alloys other than brass.....| 261,000 | $47, 502,000 | 187, 700 | $23, 650, 200 aE 
Brass scrap remelted~.-------------0-----ror-077--|_ 122, 800 | “17,982, 000 | 86,400 | 8, 916, 500 at 

Veed in allpysvov-vsvoeecoceccTcTTTIIITIIZ) 98 am } 17,367,800 77a Soo} #1886 000 a 
Zine in aloys ota tha bras) Tam jf $207,200 75.30 Jf 158,000 as 

Tin as metal... ...-..-..--.--.------------------------ , " é | 2.08 eae 

Tin in alloys and chemical compounds. ....---.------ 14, 300 } 9, 428, 800 10, ‘00 {f 6, 248, 100 a 

Aluminum as metal... 2-22 ..-----..-.-------------- 15, 200 \ 12, 726, 000 12, 200 } 10 992, 000 , tt 

Aluminum in alloys....-.....------------------------ 15, 100 a 11, 800 leet: : oot 

Antimony as metal and in alloys.-—------------------] 790 1,061,800 |, 6,450 | 725, 000 a 

Nickel as meta stag aad sala caw] 600 ff 0-00 {3,250 [F015 000— 4 
720,770 | 110,674,600 | 545,350 | 65,022,800 a 

- The quantity of zinc used for zincking (galvanizing) declined greatly — 4 

so that zinc drosses were scarce, redistilled zinc produced decreased a 

about 6,900 tons, and smaller quantities of skimmings were available | ; 

for zinc chloride, lithopone, etc. _ oe 7 

Detinning plants treated about 47,800 long tons less clean tin-plate 
clippings in 1932 than in 1931. . 

The trend of prices of primary metals was steadily downward, so 

that scrap metals, alloys, drosses, and residues bought by dealers | 

. 
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pe ae could not be sold at a profit. Foundry purchases of scrap metals and 
-.*  . composition ingot were at a minimum, for many such establishments _ 

a were idle and others only purchased material to fill spasmodic orders. — 
ol | In 1932 few foundries stocked any new or old metals, even at the very. _ 
... low prices prevailing. The average weekly quotations for many scrap 7 
BS metals and alloys can: be obtained ‘from:the.Waste Trade Review, | 
metic _ Waste Trade Journal, and Metal Industry. | So : 

> An appreciable number of the larger secondary metal plants have - 
. been acquired by the large smelting companies that normally produce | 

Bee primary metals and by others that produce both primary and sec- 
ondary metals and alloys.’ There is a general tendency to‘eliminate 

*. small plants and to concentrate the secondary metal industry in larger | | 
a - uhits. New plants have been erected ‘or old ones‘purchased by the —_— 
Be, National Lead Co., American Smelting & ‘Refining Co.; Eagle-Picher - 
o> Lead Co., and Western Electrié Co: 0 ee 
~. Plans‘ have been made for the formation of a new tradé association | 
Bo . tobe known as'the Secondary Metals Institute. Some ofthe objects — 
Boe _of the proposed Institute will be’ to' maintain standard’ metal classifi- - 
- + g¢ations; clarify’ nomenclature, definitions; impurities, and’ penalties  —_- 
ce _ relating to scrap metals, drosses, etc.;'and'standardize'insurance and = 

»  * Seope. of report. ‘Secondary metals” are ‘those tecoveréd ftom  —_ 
| serap'metal, sweepings, skimmings, and drosses and are so called to | 
«distinguish them from metals derived directly from’ores; which are 
so termed’ “primary metals.””’ The distinction.does'not'imply that 

ss Seeohdary metals aré of inferior quality, ‘for metals ‘derived either 
~— from ore or from waste material vary in purity and in adaptability to «© 
"suse in making certain products. The figures furnished by producers : 
fe cover seven metals—secondary copper, lead, zinc, tin, aluminum, os 

ae - antimony, and nickel—and supplement those on the primary metals. 
ee ‘They are given to enable producers and consumers to form a more __: 
ve comprehensive idea of the quantities of metal available for consump- | 
7 tion; in fact, they constitute an essential addition to the figures in : 
a the general reports on the primary metals, and will become more 
a valuable in future. © | as 

: - The variety of waste material (especially metallic wastes), its utili- 
_ - zation, and much information on its collection and. disposal appear 
: in reports of this series for preceding years. These reports name the 

various trade papers that cover the subject of secondary metals. and 
7 _ refer to many articles relating to secondary metals recovered. © | 

| | SECONDARY METALS RECOVERED , 

The quantity of metals contained in numerous alloys made partly 
| or wholly from secondary material cannot be ascertained definitely. 

The figures in the following tables and text which are based upon 
results of the annual canvass, are approximate but constitute the 
only available data on an industry of growing importance. __ 

. Mints and refineries reported the recovery of 7,262,710 fine ounces 
of silver and $22,214,263 in gold from waste or discarded material in 
1932. The increase in gold was nearly $2,300,000. Jewelry and 
dental waste furnish the largest quantity of secondary gold,! and 

1 Hoke, C. M., The Buying and Selling of Old Gold: Metal Ind., February 1933, pp. 55-59.
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- silverware and photographic waste supply the largest quantity. of | — 
| secondary ‘silver. ‘The consumption of silver in the photographic == =| 

industry inthe United: States is estimated at 5,182,380 fne.ouncesim = 
- 1932: compared with 6,605,623 ounces in 1931. It is stated that about ee 

-  @ million feet of old film yield 1,600 fine ounces.of silver, = 8 = | oe 
No data are collected by. the Bureau of Mines showing the quantity = == 

of secondary ferrous metals and alloys collected and sold for remelting ES ag 
or the quantity and. value of old rails, pipe, machinery, and.other ee 

| equipment renovated for original use. -A glance at newspapers and ae 
| trade publication shows that an enormous quantity of such ferrous — ES 

material is salvaged and reused. _ PU ee ta ba a8 
» Secondary copper.—The copper produced by smelters of secondary ery 

_ materials in 1932 includes 80,273: tons of pig copper (part of which _ fe 
| was electrolytically refined), 47,200 tons of copper in alloys other _ ee 

than brass, and .60,480 tons of copper in-remelted. brass; these figures - sone 
_. indicate decreases from 1931 of 29,963 tons in pig copper, 25,500 tons — Oe 

_ in copper in alloys. other than brass, and 25,520. tons in copper ¢on- Oa 
tained in brass. .. Regular copper smelters produced about 18,000:tons ey 

_ less. secondary copper in 1932 than in 1931; the ratio of decrease was | vg 
_ much: lower than that shown by smelters treating only secondary ae. 

Material, 8 i a4 
. _ The total value of secondary copper as metal and in brass and other ae 

| _ alloys computed at 6.3 cents a pound—the average price in. 1932 of : 8 
a all merchantable grades of new metal—was $31,270,680, about © = | 4 

_ - $31,883,300 less than in 1931. | —— i | ae 
_. Imports of scrap copper decreased more than half and those of ee: 

_.  serap brass 43 percent. 02000 
- Exports of scrap copper decreased 16,410 tons, but those of scrap 

| - brass increased 3,481 tons. | oo | nn 

- Secondary copper recovered in the United States, 1931-32, and imports and exports of at 
ns pe brass and copper scrap,in short tons. oe 

hs un, oe 1981 1932 _ |. 1981 |. 1982 oo onal 

Copper as metal._..........-___.|1188, 300 |1140, 500 || Total secondary copper (includ- | oY 
; Copper in alloys other than brass_| 72,700 | 47,200 ing copper content of brass; | . Os 

sO | 261, 000.| 187, 700 ‘From new scrap.....-.--.--.| 85,700 | 67, 200 uN 
oo — a From old scrap..-..--...-.-.-}] 261, 300 | 180, 980 voy 

Copper from new scrap (not in- [_—_———— oN 
| cluding brass)...---...-.--.--.| 45,000 | 35,600 . | 347, 000 | 248, 180 os 

Copper from old scrap (not in- ‘ —= os 
uding brass) .......-...------| 216, 000 | 152, 700 ‘As metal. ._.....---.--....--] 188, 300 | 140,500 | os 

. oo oo ———_—_—_}—~— _In brass and other alloys-.--.-] 158, 700 | .107,.680 uN 
| . 261, 000 | 187,700 . | 

ets | 847,000 | 248, 180. | ae 
Brass scrap remelted: . ; - ——S= | Sas 

New clean scrap.--...------- 58,100 | 46,000 || Brass scrap imported-...-.-...--} 2,212}. 1,259 ae 
’ Old serap.---.-------.----.-| 64,700 | 40,400 || Scrap copper imported.....-...-]. 2, 550 1, 211 wy 

_ 7 |---|: Brass scrap exported..........--]° 11,592 } 15,073 a 
_ | 122,800 | 86,400 || Scrap copper exported...-.....--| 33, 589 | 17, 179 oe: 

Copper content of brass scrap | | | : . Do s 
~ (averaging cent co : : . a 

7 New sap. 40,700 | 32,200 - of oS 
© Old serap..2222222222LT-IT] 45, 300 | 28,280 |] - of | 

ae 86,000 | 60, 480 || a | | , 

1 Of these totals secondary copper reported by smelters and refiners that treat mainly primary metal : 
comprised 78,064 tons in 193] and 60,227 tons in 1932, lt
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bo _ Railroads were again large producers of scrap metals, although their _ 
bo sales of such materials in 1932 were greatly curtailed. Reports for 
'. «1932 show that the railroad reused at their shops and foundries the 
- +. following quantities of scrap metals: 5,700 tons of brass; 400 tons of 
pe copper; 7,500 tons of copper:in alloys other than brass; 1,200 tons of 
me tin in babbitt, solder, and bronze; and 3,600 tons of lead in various | 

be _ Secondary lead.—The output of secondary lead equaled 69 percent 
» of the total output of refined primary lead in the United States in ) 
.. .--«: 1932 compared with 53 percent in 1931, as the primary lead output =—y. 
Sey --was curtailed radically in 1932. a Oe | 
poe _ Much recovered lead is derived from old batteries, pipe, and sheet . 
Woes lead. The curse of rebuilt: batteries continued -to be felt in 1932; 7 
oo _ afew were worth the selling price, but-most.of those sold were worth-. 
ee less. Metal-trade associations urge battery and scrap dealers to 
“... break up all batteries so that only smelters can use them. == 
moo The American Bureau of Metal Statistics estimates that 10,000,000 | 
.. . automobile batteries were made in 1932——1,000,000 less than in 1931 _ 
Be and about 6,000,000 less than in 1929.’ The total-lead (as oxide or _ 
Be metal) and:antimony content of automobile batteries is figured at — 
©. ---: 188,000 tons in 1932 compared with 157,000 tonsin 1931. = - — Oe 

be Boe Secondary lead recovered in the United States, 1931-32, in short tons 

a | a : os of 1981. | 1982 Oe 

co CO Secondary lead recovered by smelters that treat mainly ore..-.--.-----------.-------| 43,774.| 33,611. | 
Mee, Secondary lead recovered by smelters that treat only scrap and drosses..........--.-| 85, 026 94, 389 Ss 

e S | Secondary lead recovered in remelted alloys: | . | fe — 
go _. Estimated secondary lead content of antimonial lead produced at regular lead | - 
me SmMeIter$.......-.- ------0----n---eceneoeenennenenenceeeeencceneceenecesecee---| 14,173] 18,486 
Ree _Lead content of drosses and scrap alloys treated at secondary smelters...........| 91, 727 56, 814 

= | a | 105,900 | 70, 300 ; 
Pos | ‘otal secondary lead recovered....----.--.-------------2e- en neneee-eene-------| 284,700 | 198, 300 

| Refined primary lead produced in the United States, 1981-32, in short tons 

| | 1931 1932 

| From domestic ore...--..-..-----------------e- Lennon eeeee nen eeeeenenneeeen---------| 390,260 | 255, 387 | 
From foreign ore and base bullion-_.-........--.....--.---.-.------------------------| 52, 504 33, 024 

The collection of old discarded batteries kept up remarkably well 
In 1932, although undoubtedly it declined greatly in rural areas. 
There was active demand from smelters all year, either as outright 
purchase or for treatment on a toll basis. At least 75 percent of the 
discarded automobile batteries are returned as scrap after about 21 
to 22 months’ use. Other types of discarded batteries swell the 
quantity of lead and antimony although radio batteries have decreased 
sharply. It is estimated that about 10,000 tons a month of battery 

' plates, etc., were available in 1932 and that the average lead and 
antimony content of each automobile battery has declined from 28.9 
pounds in 1928 to 24.6 pounds in 1932.
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A number of secondary smelters treating old batteries now recover Sw 
, most of the lead as good-grade pig lead.. The residues and drosses a 

_ containing antimony are then used in making hard lead containing — oe 
various percentages of antimony. In this manner such smelterscut = = . 
their output of antimonial lead, which has a more limited and seasonal © 4 

o market than pig lead. = | re ae ae 
| Secondary lead, recovered by smelters whose product is mainly ee 

primary metal, decreased 10,163 tonsin 1932. Theoutputofpiglead =| 
_ by secondary smelters increased 9,363 tons, and lead in scrap alloys. 

| decreased 34,913 tons. oe, og 
Secondary zine.—Secondary zinc recovered as pig metal and in © ce 

_ alloys Gncluding brass) ‘dropped 24,300 tons in 1932, largely in A 
_ redistilled zinc from drosses, which were comparatively scarce due ss: 

_ to the decided decrease in galvanizing. Thequantityofremelted brass = =| 
was also much smaller and the recovered zinc content of brass 8,400 he 

| tons lessin 1932 thanin 1931.00 
| _ The total recovery of secondary zinc (including that in brass) — Ad 

In 1982 equaled 23 percent of the total output of primary slab zinc ee 
| in the United States (207,148 tons), agg 
_ Zine recovered by redistillation decreased from 21,625 tonsin 1931 | | 

to 14,718 tons in 1932. Of the 1932 total, 6,383 tons were recovered 
a at retort smelters that use mainly ore and concentrates and 8,335 tons 

, (a decrease of 4,548 tons) by redistillation of zinc drosses at five plants Cs 
_.. that employ large graphite retorts instead of small clay retorts, such oS 

as are used by smelters treating zinc concentrates or mixed concen- Oe 
i trates and drosses. One smelter using clay retorts treated only 

_ dross and residues in 1932, and ‘one smelter equipped with graphite Ne 
_ yvetortswasidleim 1932.00; (© Oo Oey 

‘Secondary zine ! recovered in the United States, 1981-82, and products made from - ’ 
: - zine dross, skimmings, and ashes, in short tons ae | ees 

| oo oe 1931 | 1982 oy 

Secondary zinc recovered by redistillation.............-..------.-------e-e------eee-| 221,625] = 14,718 dy 
Secondary zinc recovered by sweating, remelting, etc......-..-.---.-----------------]_ 18,175 | 5, 282 : oi 

| Total zine recovered unalloyed-..-....-----------------------------0-c-2202++ 34,800} 20, 000 oo 4 

Zinc recovered in alloys other than brass.......--.--.--------------ec-----e--e------| 7,400 | —-__ 6, 300 | oa 
Zinc recovered in brass (estimated) -...-........-----..--.------.--------------------| 30,000] © 21,600 © eg 
Zinc dust made from zinc dross. ..... nnn ence nee e new e ence we ecwccceenccene| = 7,478 5, 713 ae 
Zinc dross used for zinc dust (estimated) ..........--..--.---------.s0--2.---5- =e =e 8, 700 6, 700 gt 
Zinc concentrates and ore exported .. ...... 2... nnnnnnnn enn nc ee en nn ence ween en en ene oe | 3 eee 4 
Zine dross exported . ...2 2222 eee eee nen nee we eee meee een e eee e ween ecw neeenoeece 382 178 ve 
Lithopone made from zinc skimmings and ashes... .........-.-..-- nce e ween eenenee-| 73,5641 58, 225 ere 
Secondary zinc content of lithopone. ......-.-.--.2--- enn n ene een neceweneneeseeeee-| 15, 1 11, 910 / oo 
Zinc chloride made from zinc 9 skimmings, ashes, etc........-.-.-----------2----------| 28, 872 23, 103 ees 
Zine content of zine chloride made from zinc skimmings, etc.....-.--.---------------| 6, 851 5, 104 ot 
Zinc content of zinc sulphate made from zinc skimmings, ashes, etc--.....--..------ 746 521 | a 

1 Figures do not include scrap and dross used for lithopone, oxide, zine dust, or chloride.. The use for a - 
some of these, especially for zinc chloride, is quite large. . oe 

4 Includes 312 tons of secondary electrolytic zinc. HO a 

The five active zinc smelters using large graphite retorts in 19832 4 
| were: - 

Federated Metals Corporation, Trenton, N.J. | 
_ General Smelting Co., Philadelphia, Pa. | | | 

- Nassau Smelting & Refining Co., Tottenville, N.Y. | 
Superior Zine Corporation, Philadelphia, Pa. 
Wheeling Steel Corporation, Wheeling, W.Va: |
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Ree . .Of the total output of 122,766 tons of lithopone in 1932, 58,225 tons 
as: were made from zinc skimmings and ashes. ©. ..._ .:. :... | 
— .. Phe quantity of zine. chloride made in 1932 was 23,430 tons (a de- __ 
a crease of 5,745 tons), 23,193 tons containing 5,104 tons of zinc being — e 
Be from zinc residues., a 
Be The American Bureau of Metal Statistics estimates that 109,000 = 
ie _ short.tons of zinc—59,000 tons less than in 1931 and 108,000 tons less 
> than in 1930—were used in 1932. for zincking (galvanizing) sheets, _ 

we Secondary tin.—Secondary tin recovered amounted to 14,750.short. a 
. + tons valued, at $6,248,100 in 1932 compared. with 19,800 tons valued =. 
eo at $9,428,800 in 1931. ‘The total value assigned is based.on the yearly = 
ae average price: (21.18 cents a pound in 1932 and 23.81 cents in 1931) —_ 
». given by. the American Metal Market for 99 percent. metal,,prompt = 

delivery. at New York. The total recovered decreased 5,050: tons, 
» +. Mainly in tin in alloys; recovery of tin from scruff and drosses declined sy 

©... {The secondary. tin recovered in 1932 was equivalent to nearly. 38 : 
"percent of the tin imported into the United: States as pig metal... 

.. Aecording to the American Iron and Steel Institute the quantity 
~ Of tin. ,plate. and. terneplate. made in 1932 was.1,032,507 long tons sist 
eo. (426,486 tons less than in 1931.) lt is estimated that 16,300 long : 
Bek tons of.tin were.used in these products. © 5g : 
«... Nearly all detinning in, the United States is done by the electrolytic = _— 
* process.or by. the chlorine process. Many earlier. chapters of this 
. wee series contain data relating to plants and to processes followed, anda : 
is complete history of the different methods of detinning is given in an 
Be article entitled ‘‘Scrap Detinning Affords Big Outlet for Chlorine,” ss 
S.. . by C. L. Mantell, n Chemical and Metallurgical Engineering, August 
eo 1926 (pp. 477-479). a 

Be | , . _ Secondary tin recovered in the United States, 1931-32 ae 

me | | | 7 1931 1932 

5. | Tin recovered as pig tin_.....2 22-22... --..--------------Short tons..| 6,500] 4, 650 
| Tin recovered in alloys and chemical compounds-.-......-.....-.-.----------d0_...} 14, 300 10, 100 : 

| | 19,800 | 14,750 
| . Clean tin-plate scrap treated at detinning plants...............--....----long tons._| 180,659'| 182,894 

Metallic tin recovered at detinning plants. ...............................-pounds_. 2, 206, 219 "1, 406, 675 
Tin content of tin tetrachloride, tin bichloride, tin crystals, and tin oxide made at 
detinning plants. .....-.------------------------------------------------- pounds... 4, 282, 631 | 3, 536, 107 

Total tin recovered at detinning plants_.........-...-.-.---------------G0__.-|6, 488, 850 | 4,942, 782 

Tin tetrachloride, tin bichloride, tin crystals, and tin oxidemade at detinning plants| {| 
pounds. ./9, 051, 189 | 7, 540, 318 

Average quantity of tin recovered per long ton of clean tin-plate scrap_-.-.-..do--.- 35. 9 37.2 

Tin (metal) and tin concentrates (tin content) imported into the United States, 1931-32, 
: an short tons 
a 

| | 1931 1932 

Tin imported as metal_........-.-2. 20 e nen e ee en nn een-eeee-| 73,992 38, 998 
Tin concentrates (tin content) imported.........-.2..----2 2-2 eee 34 19
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-_. 'Tin-plate clippings imported in 1932 totaled: 6,094 long tons, 1,219 = 
tons less than in 1931. The average cost of all clean tim-plate ¢clip- i 
pings delivered at the plants decreased from $6.74 a long ton in 1931 ae 
to $5.60 in 1932. These clippings were treated ‘at plants of the 
Vulcan Detinning Co.-at Sewaren, N.J., Neville Island, Pa., and a 
Streator, Ill.; by the Johnson & Jennings Co. of Cleveland, Ohio; — ae 

| and at the plants of the Metal & Thermit'Co, at South San Francisco, Os 
Calif., East Chicago, Ind:,and Chrome,NJ. °° 0 oe 
"Phe tin reported recovered in alloys and compounds in 1932: in- as 

eluded the tin content of products made from clean tin-plate scrap.- ss 
| - Most of the tin recovered at the plants listed was in tin bichloride, | a) 

tin tetrachloride, and'tin oxide. os 

- The total recovery of tin as metal or in compounds from clean tin- ne 
- plate scrap in 1932 was 2,471 short tons, whereas it is estimated that — me 

- makers ‘of tin plate and terneplate consumed more than 18,250 short = 8 = * 

bons of tan, 
_, Apparently no old tin-coated containers were used in 1932 tomake 3 
_- window weights. “A plant -in'Los Angeles collected old cans locally = == 

| _ for use'in shredded scrap to precipitate copper from mine waters; but .— “oe 

7 there was no attempt to recover the tin coating: 
A“ book by C. L. Mantell, of Pratt:Institute; Brooklyn, N.Y; 9 

Tin: Its Mining, Production, Technology, and Application, includes 
chapters on the sources of secondary tin and the various methods of = =~ 

Secondary aluminum.—The value of primary alumimum produced ene: 

in the United States dropped from $37,284,000 in 1931 to $20,453,000 = wg 

in 1932, due to a decline of 41 percent in output. . oa os 
- The recovery of secondary. aluminum (including that in alloys) = — = 

totaled 24,000 tons valued at $10,992,000 compared with 30,300 tons = 
_- valued at $12,726,000 in 1931. The value in 1932 is computed at 22.9 oe 

' - gents a pound, the average yearly quotation for 98-99 percent ingot ne: 

| Secondary aluminum recovered in the United States, 1931-32, in short tons — co vf 
; oe 

a — F898 
—_— cr | errr re | anrnnerenerr nah 

Secondary aluminum recovered unalloyed_.......--------------- en -ne ene geeeneee| 15, 200 12, 200 | a 
Aluminum recovered in alloys (mainly no. 12).......---------+----------+-----------|,. 15,100 | © 11,800 | A 

ea a | 30,300}  °24,000 . 

Primary aluminum produced in the United’ States and imported and exported, — Oo 
: 4981-88, in pounds - 

- | Oo — 1931. 1982, | “ 

: Primary aluminum produced in the United States......-.---.--..----------.--|177, 544, 000 | 104, 885, 000 | db 
«Aluminum (crude and semicrude) imported for consumption-...--..:--..-.-----| 14,832,807 | 8, 184,713 . 
Aluminum (crude and semicrude) exported ....-.-------------------------------| 4,700,878 | _ 4, 436, 690 - 

A large number of alloys containing aluminum contribute to the Oe 
secondary aluminum recovered, but no. 12 (a mixture of about 92 7 | 
percent aluminum and 8 percent copper) constitutes the largest supply 
of material for remelting and refining. Other alloys are numerous ~ 7
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Be but are used in much smaller quantities. Many automobile aluminum | 
oe crankcases are sold to foundries and do not reach the secondary smelt- 

. ers. The approved standard methods of sampling and analyzing 

. aluminum. and its alloys are described. in a pamphlet published by 
eo the Aluminum Research Institute in July 1932. A book,? by Ander- — | 

gon is interesting to smelters and. users of secondary aluminum. | 
-- The market for mixed cast-aluminum alloys was generally weak — 
Be _ and the demand spasmodic, although the price for primary aluminum _ 
ko with a greatly reduced output was steady and unchanged from that __ 
ees OF 1981, Ce eS at Ue et ig eke 
- ., Secondary antimony.—The principal materials refined or.remelted _ 
Me _ that contained antimony as an alloy were hard-lead drosses, babbitt, —_— 
1. bearing metal, battery plates, pewter, and type metal. The anti- ; 
Be _ mony used in the pigment, paint, and ceramic industriesis so dissipated =» 
Ba that no secondary recoveries can be made, but a large proportion of => 
=. the production of metal containing antimony returns in afew months 
» ora few years for refinmg and.reuse. == 8 = ss 

The production of secondary antimony in the United States, ~ 
Ho . nearly all of which was recovered in alloys, decreased 18.4. percent : 
_ from 1931 to 1932. The average price for ordinary. brands of anti-. 
ee _ mony, as stated by the American Metal Market, was 5:62 centsa §=—S- 
be - pound in 1932 compared with 6.72 cents in 1931. .Smelters that ordi- 
Be narily use primary ores, concentrates, or metals.reported 2,495 tons st 
“sof antimony as contained in 21,024 tons of antimonial lead. The — - 
so recovery. of secondary antimony by.secondary smelters. decreased — 3 

e 1,886 tonsin 1982.0 = 
a Secondary antimony recovered in and antimony imported into and exported from a 
Bo ee | the United States, 1931-382, in short tons ne 

eo OO | 1931 | 1982 - 

pS Secondary antimony in antimonial lead scrap smelted at regular smelters............|- 1,474] 1,410 . 
oe Secondary antimony recovered at secondary smelters.....-------------------+------ 6, 426 5, 040 

Pe | | , | 7,900] 6,450 o 
bo . _ Antimony imported in ore, as metal, or as oxide or salts._.........-....-......--....] 10,099 3, 742 
Z Foreign antimony exported . ...----------------- en nnn nn enn e enn nn ee ee een eee eee 697 123 

Most of the old batteries are collected by dealers and sold to 
, smelters at a price based on that of pig lead at St. Louis, the anti- 

: mony content being paid for at the price of lead. In 1932 lead aver- 
aged 3 cents a pound, 2.62 cents less than the average for ordinary 

' brands of antimony. The effect of the much smaller number of 
Lo batteries made in 1932 is shown by the substantial decline (6,357 tons) 

in imports of antimony, as the decrease in secondary antimony 
| recovered was only about 1,450 tons. 

Secondary nickel.—The nickel reported as recovered from secondary | 
sources includes nickel in Monel metal (the natural alloy) but not that 
in ferrous alloys. The practice of using small quantities of nickel in 
iron and steel, also in brasses and bronzes, expanded rapidly in 1931 , 
and 1932. _ 

The secondary nickel reported as recovered in 1932 came mainly 
, from scrap-nickel anodes, nickel silver, copper-nickel alloys, and 

4 Anderson, R. J., Secondary Aluminum: The Sherwood Press, Inc., Cleveland, Ohio, 1931, 563 pp.
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| Monel metal. In addition 1,030 tons (142 tons more than in 1931) SS 
of nickel and alloys containing nickel were purchased on the east eg 
coast and exported to Europe, mostly from the Port of New York. og 

| The quantity of nickel produced as a byproduct from the electrolytic ok 
refining of copper was 178 tons less in 1932 than in 1931. o a ag 

| Secondary nickel recovered in the United States, 1931-32, in short tons : 4 

td 

Nickel recovered AS meted cence cece eeeeeceeeeceeceeereceeeedenneasnneneneavene 270 200 : . “3 
- Nickel recovered in nonferrous alloys and Salt... ..-------------------------------°- 1,800 1,250 . | con 

| ee a as | - 2070} ° 1,450 oe 

| Primary nickel ‘produced in the United States. and imported and exported, 1981-82, Oo ee 

| , ) oe tn short tons — ae | oe, en 

| oo oy 1931 | 1982 oY 

. Nickel produced as a byproduct from the electrolytic refining of capper at domestic yo an . ae 
refineries... enna none nnn een nnn nn ne nnn nnn none ec ee ewe meee cnn ne nnn en eee ecen eee 373. - 196 oe 

. Nickel imported for consumption in the United States as nickel or in nickel ores | | | os “oot 
and matte, oxide, and alloys....------------2---------------20---2-0--------een eee] 17, 784 | 10, 815 ‘ ug 

Nickel, Monel metal, and other alloys exported .........-:--------------+-----=-+-+-- : 888} —-:+1, 080 . ae 

Analyses of various nickel alloys were published in Mineral Re- 
| sources, 1915.3 Considerable information as to the uses of nickel, ae 

Monel metal, and other nickel alloys is given in Inco, the publication OTs 

of the International Nickel Co. This company purchases nickel OY 
* .  .gerap and Monel scrap. Oo a 

ss GLASSIFICATION OF OLD METALS 7 oy 

| _ ‘The classification of old metals drawn up by the metals division of 4 
the National Association of Waste Material Dealers, Inc., Times oN 
Building, New York, N.Y., and changed from time to time as desir- “Gs 

able, is the standard of both dealers and manufacturers in the United os 

- States. The latest classification (Circular M), effective March 16, 8 
1932, follows.; oe | 4 
Sranparp CLASSIFICATION FoR OLD Merats, Erructive From Marca 16, 1932 as 

lh Delivery.—(a) Delivery of more or less of the specified quantity up to 1y, | a 

percent is permissible. : | 4 uo 

(b) If the term “‘about”’ is used, it is understood that 5 percent more or less a 

of the quantity may be delivered. a | . SY 

(c) Should the seller fail to make deliveries as specified in the contract, the os 

purchaser has the option of canceling all of the uncompleted deliveries or holding . 

the seller for whatever damages the purchaser may sustain through failure to Sk 

deliver, and if unable to agree-on the amount of damages an arbitration com- os 

- mittee of the National Association of Waste Material Dealers, Inc., appointed | 

for this purpose, to determine the amount of such damages. . | ) 

(d) In the event. that buyer should claim the goods delivered on a contract 

are not up to the proper standard, and the seller claims that they are a proper 

delivery, the dispute shall. be referred to an arbitration committee of the National 
Association of Waste Material Dealers, Inc., to be appointed for that purpose. . 

(e) A carload, unless otherwise designated, shall consist of the weight govern- 

ing the minimum carload weight at the lowest carload rate of freight in the terri- 

3 Hess, F. L., Nickel: Mineral Resources of the United States, 1915, pt. I, pp. 763-765. |
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a _ tory in which the seller is located. If destination of material requires a greater 
Pe carload minimum weight, buyer must so specify. ee | 
oe oe ~.(f) A ton shall be understood to be 2,000 pounds unless otherwise specified. | 
pe On material purchased for direct foreign shipment'a ton shall be undérstood to 
o .  - - be a gross ton-of 2,240 pounds unless otherwise specified. © 09°. 0) 
Bo _ (g) If, through embargo, a delivery cannot be made at the time specified, the | 
fol s contract shall remain valid and shall be completed immediately on the lifting of 
mo the embargo, and terms of said contract shall not be changed. 7 , 
Be | (g-1) When shipments for export for which space has been engaged have been 
Ree | delivered or tendered to a steamship for forwarding and through inadequacy of 
Be . cargo space the steamship cannot accept the shipment, or where steamer is 
oe delayed in sailing beyond its scheduled time, shipment on the next steamer from 
Bree the port of shipment shall be deemed a compliance with the contract as to time of 

Be __ (h) In ease of a difference in weight: and the seller is not willing to accept 
Wenge. buyer’s weights, a sworn public weigher shall be employed, and the party most 
ge _ In error must pay the costs of handling and reweighing. | CO , 

ee (t) When material is such that it may be sorted by hand, consignees cannot 
Be reject the entire shipment if the percentage of rejection does not exceed 10 per- 
eo gent. «The disposition of the rejected material should then be arranged by oe 
Bee _ negotiations; no replacement of the rejected material to be made. oe oo 
me Upon request of the shipper, rejections shall be returnable to the seller on : 
fee domestic shipments within 1 week and on foreign shipments within 30 days oe 
Be - from the time notice of rejection is received by them, and upon payment by them oo 
Be of 1 cent a pound on materia] rejected to cover cost of sorting and packing; the . | 
Be seller to be responsible for freight both ways. | , — CO a8 
Bote 2, No. 1 copper wire.—To consist of clean untinned copper wire’ not smaller | 
ethan No.. 16 B. & S. Wire gage to be free from burnt copper wire. which. is a 

pop _ brittle and all foreign substances. ss oo BS , eas 3. No. 2 copper wire.—To consist of miscellaneous clean copper wire which may 
Ree contain a percentage of tinned wire and soldered ends but to be free of hair wire 7 
fee and: burnt wire which is brittle; the tinned wire not to be over 15 percent of the | 
Bee total weight. ERSTE RR Sas a | - 
Bee .'f. No. 1 heavy copper.—This shall consist of untinned copper not less than 4%, : 
we _ ineh thick, and may include trolley wire, heavy field wire, heavy armature: wire, : 
oe - that is not tangled, and also new untinned and cleaned copper clippings and _ : 
ee _° punchings, and copper segments that are. clean. a | . 
ze 5. Mixed heavy copper.—May consist of tinned and untinned copper, consisting a 
Bo of copper clippings, clean copper pipe and tubing, copper wire free of hair wire : 
be and burnt and brittle wire, free from nickel-plated material. , 
- 6. Inght copper.—May consist of the bottoms of kettles and boilers, bathtub . 
oy | linings, hair. wire, burnt copper wire which is brittle, roofing copper and similar 
Oe copper, free from radiators, brass, lead and solder connections, readily removable 

| : iron, old electrotype shells, and free of excessive paint, tar, and scale. Se : 
ee 1. Composition or red brass.—May consist of red scrap brass, valves, machin- 

- : ery bearings and other parts of machinery, including miscellaneous castings 
| made of copper, tin, zinc and/or lead, no piece to measure more than 12 inches 

3 | Over any One part or to weigh over 60 pounds, to be free of railroad boxes and 
- other similarly excessively leaded material, cocks and faucets, gates, pot pieces, 

ingots, and burned brass, aluminum composition, manganese, and iron. 
, 8. Railroad bearing.—Shall consist of railroad boxes or car journal bearings, 

must be old standard used scrap, free of yellow boxes, also iron-backed boxes, 
and must be free of babbitt, also free of excessive grease and dirt. 

9. Cocks and faucets.—To be mixed red and yellow brass, free of gas cocks and 
beer. faucets, and to contain a minimum of 35 percent red. 

10. Heavy yellow brass.—May consist of heavy brass castings, rolled brass, rod : 
brass ends, chandelier brass, tubing, not to contain over 15 percent of tinned 
and/or nickel-plated material; no piece to measure more than 12 inehes over any 
one part and must be in pieces not too large for crucibles. Must be free of 
manganese mixture, condenser tubes, iron, dirt, and excessive corroded tubing. 
Must be free of aluminum brass containing over 0.20 percent aluminum. 

11. Yellow brass castings—Shall consist of brass castings in crucible shape, 
that is, no piece to measure more than 12 inches over any one part; must be 

| free of manganese mixtures, tinned and nickel-plated material, and must be free 
of visible aluminum brass. |



: oe SECONDARY METALS: | 175 as 

12. Light brass —May consist of miscellaneous brass, tinned or nickel plated as 
that is too light for heavy brass,: tobe free of gun shells containing paper, ashes SS 

or iron, loaded lamp: bases, clock ‘works, and’ automobile gaskets. Free of visible — cS 
iron- unless. otherwise specified... Ee a boas . oe 

13. Old rolled brass—May consist exclusively of old pieces: of sheet brass and ay 
_ - pipe free from solder, tinned and nickel-plated material, iron, paint, and corrosion, 8 

ship sheathing, rod brass, condenser tubes, and Muntz‘metal material. = on owe 
| 14. New brass clippings..-Shall consist. of the cuttings of new sheet brass to og 

be absolutely clean and ‘free.:from.:any foreign substancés and not to contain. ee 

- more’than 10 percent of clean. brass punchings to: be not smaller than % inch in ood 

. diameter.) fol ee EM es Sas es 
- 15. Brass pipe—Shall consist of brass pipe, free of nickel-plated, tinned, sol- ) of 
dered, or pipes with cast brass connections. To be sound, clean pipes free of SO 
sediment ‘and condenser tubes. a , | . 

7 .° 16: No. 1 red composition turnings—-To be free of railroad:.car box turnings _ 

and: similarly excessively ‘leaded: material, aluminum, manganese, and yellow _ OE 
: brass turnings;_not to contain: over 2 percent free iron; to, he free of grindings.and 6s 

foreign material, especially babbitt.. “Turnings not according to this specification oe: 
. to’ be sold subject to'sample: 0 0 se OE 

1 17..No.:1 yellow rod:brass turnings.—Shall consist of strictly rod turnings, free : “Sy 
of aluminum, manganese, composition, Tobin’ and Muntz, metal turnings; not to EN 

~ contain over 3 percent free iron, oil, or other moisture; to be free. of. grindings } olf 
and babbitts; to contain not more than 0.30 percent tin and not more than 0.15 a 

: percent combined iron. - ae | a | : | | og 
18. No. 1 yellow brass turnings.—Shall consist of yellow brass turnings, free of ne id 

: aluminum, manganese, and composition turnings; not to contain over 3 percent a 
| of free iron, oil, or other moisture; to be free of grindings and babbitts. To on 
-. avoid dispute, to be sold subject to sample. - . | Es 

_ 19. Auto radiators (unsweated).—All radiators to. be subject to deduction of | ary 
-.  -aetual iron. The tonnage specification should cover the gross weight of the. os 

radiators, unless otherwise specified. | | | oe 
_ . 20. No. 1 pewter.—Shall consist of tableware and soda-fountain boxes, but in - 
any case must test 84 percent tin. Siphon tops to be treated for separately. : ao 

21. Zinc.—Must consist of clean sheet and cast zinc, also cast batteries to be vo 
free of loose oxide and dross, sal ammoniac cans, and other foreign materials. | a: 

a 22. Zinc dross.—Must be unsweated in slabs and must.contain a minimum of — vad 
92 percent of zinc. : a os 

| - 33. Tin foil_—Shall consist of pure foil free of lead compositions and other — La 
_ foreign ingredients and matters. a | | | | SEE 

me: Electrotype shells.—Must be hand picked and free of loose dross and chunks , | 4 
of dross. . | od 

| 25. Scrap lead.—Should be clean, soft scrap lead. | | , on 
26. Battery lead plates:—Shall consist of dry battery lead plates, moisture not og 

. to exceed 1 percent, allowance to be made for wood, rubber, and paper and “ia 
excess moisture, or lead plus antimony content, dry basis, less a treatment charge. a 

27. New pure aluminum clippings—Shall consist of new, clean, unalloyed Es 
sheet clippings and/or aluminum sheet cuttings. Must be free from oil, grease, y 
and any other foreign substance. Also to be free from punchings less than one one 
half inch square. | , Fs 

28. New pure aluminum wire and cable-—Shall consist of new, clean, dry, ae 
unalloyed aluminum wire or cable, free from iron, insulation, and any other oe 
foreign substance. , 

29. Old pure aluminum wire and cable—Shall consist of old, unalloyed alu- | one 
minum wire or cable containing not over 1 percent free oxide or dirt and free a 
from iron, insulation, and any other foreign substance. 7 | we 

30. Alloy sheet aluminum.—To be sold on specification and sample. - oe 
31. Painted sheet aluminum.—Shall consist of clean, old, painted, unalloyed *s 

sheet aluminum, guaranteed free from iron, dirt, and any other foreign sub- . 
stance. To contain no radiator shells or aeroplane sheet. 4 

32. Old scrap sheet aluminum.—Shall consist of clean, old, unalloyed sheet or | 
manufactured sheet aluminum, guaranteed free from iron, dirt, or any other - 

foreign substance, and to be free from hub caps, radiator shells, and aeroplane 
sheet. , | 

33. Scrap aluminum castings.—Shall consist of clean, heavy automobile cast- 
ings, containing not more than 12 percent industrial mixed castings, and to | 
be free from die cast aluminum, pattern metal, and hat blocks. All of above
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: oe material also to ‘be free from iron, babbitt, brass, and any other foreign sub- | 
Be . stance. Oil and grease must not exceed 2. percent. ee 
fas 34. Aluminum borings.—To avoid dispute, should be sold subject to sample. 
Me 35. Aluminum foil. Shall consist of pure aluminum foil, free from paper and 
foe any foreign ingredients. a Pe en ey ae oe 
Bae | 36. Babbitt metai.—Shall contain bearing metal of all kinds. Shall not con- | 
Bey nt tain scrap hard metal, Allen metal (which is copper and lead alloy) die cast, _ 
Po ornamental metal, casket. metal, zinc boxes, or type metal. .— ms ee 
we 37. Packages.—Shall be good strong packages suitable for shipment and each | 
Bees package shall be plainly marked with separate shipping marks and numbers ss 
cab and with the gross and tare weights so that the packages may reach their destina- 
pe tion and their weights can be easily checked. =~ Se 

po _ There is a growing demand for scrap-metal specialties (not specifi- 
an cally covered by the preceding classification), such as nickel alloys, 
~ German silver, Monel metal, cadmium, and molybdenum. Diffi- 

culties in making shipments to buyers’ specifications have arisen, and | 
ne with the object of eliminating some of the trouble the Waste Trade 

bo Journal published certain classifications used by one of its adver- 
ge tisers. A list of these was given on pages 338 and 339 of the 1930 
Be report of this series. Be _
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pe . By O. E. Kiessuine anp H. W. Davis 8 , a 

_ In 1932 the American iron and steel industry experienced one of | ee 
the most disastrous ‘years in its history, and the production of steel ok 

| and of pig iron required only 19 and 17 percent, respectively, of the a 
potential productive capacities of steel mills and blast furnaces. The “ 
abnormally low rate of operation reflected a small volume of business ak 
which was accompanied.by declining prices for iron and steel products. | 

-  Wedged between sharply decreased total returns and the continuation == # 
Of heavy fixed charges, producers effected drastic economies and rig- - : 4 

-.  orously checked controllable expenses. Savings achieved throughthis = ° 
procedure, however, softened only in part the full effect of unfavorable og 

- market conditions, and at the end of the year the balance sheets of | ge 
| -most companies showed large financial losses. __ 7 | ae 

The main reason for depressed activity at iron and steel plants in ee 
1932 can be understood from a brief review of the curtailed demand . =. 
affecting the larger outlets for the principal iron and steel products. a 
For example, railroad purchases,. representing both steel rails and _ oe 
rolling stock, were: at the lowest level in the present century. The | oo 
automobile industry, which had enjoyed a steady growth for almost a oe 

_ decade and a half, produced the smallest number of cars since 1918. 
| The overseas movement of goods was greatly curtailed due to un- — ae 

certain world economic conditions, and shipping was sharply reduced; os 
most shipyards were inactive, and there was little demand for steel ee 
to meet usual naval requirements. i I 

- Figure 6 shows trends in production of iron.ore, pig iron, and steel —— a 
in the United States for more than half acentury. == = | a 

The demand for pipe for long-distance transmission of both gas and ek 
oil was an important market factor in the 5 years prior to 1932; og 
however, many of these long-distance lines have been completed, and os 
work on lines under construction as well as on those projected was a 
delayed pending improvement in the business situation. Farm-im- _ oS 
plément manufacturers required less metal as the reduced income of a 
the farmer was directly reflected in his inability to purchase new farm “ 
machinery. The demand for steel forms and beams for buildings de- an 

_ lined as the total volume of construction decreased. The sharp drop 8 
in thé construction of large apartments and office buildings, the prin- 
cipal users of building steel, was particularly acute. Thus, all of the 4 
large users of iron and steel greatly reduced their purchases as part of oy 
the process of meeting their own severe business problems; in the same | 
manner less iron and steel were required for most minor uses. This a 
situation brought about an exceedingly weak market—a condition * 
accentuated by stocks in the hands of consumers that had to be | 
reduced before even small purchase commitments could be made. | 

. WZ
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».s«sIn addition to low demand and production, generally lower prices 
ae prevailed than in 1931. The price of tin plate was dropped to $4.25 
eo _ a base box in November, a reduction of 50 cents per box or $10 a ton; 

ss rails were quoted at $40 a ton in the last quarter of 1932, a reduction _ 
of $3. ‘Although quotations on. bars; plates, and’shapes were advanced | 

Be $2 a ton during the second quarter of 1932 the average quotation for 
ues the entire year was less than in 1931." ce a 
oe The prices for pig iron, ferromanganese, iron and steel scrap, and 
“~~. fluorspar reflected the downward trend in steel quotations. Com- | 
co pared with 1931 the average price of pig iron declined $1.21 per gross 

ton (from $16.01); ferromanganese dropped $9.80 a ton (from.$81.67) ; 
ee heavy melting: steel scrap at Pittsburgh, $1.86 a ton (from $11.28)s 
~ and fluorspar, $1.81 a ton (from $12.64). Spiegeleisen was an excep- | 
- tion, and showed a small increase in price. General price decline; 
-. also, were recorded for raw materials used in blast-furnace burdens. —- 

0 a a — wl poe 
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| FIGURE 6.—Trends in production of iron ore, pig iron, and steel in the United States, 1880-1932. | 

Figure 7 shows trends in prices of iron ore, pig iron, finished steel, _ 
and steel scrap. | BS ee 

| While exports of iron and steel products slumped sharply in 1932 
imports compared more favorably with 1931 although substantially 
smaller in volume than in other recent years. Sheets, tin and terne 
plate, wire rods, and rails were imported in larger quantities than in 
1931. Imports of pig iron increased 55 percent to 130,630 tons in 
1932, this material coming chidHy from Netherlands, India, and the 

| United Kingdom. | 
The pronounced curtailment in pig iron and steel outputs reacted 

to the detriment of several branches of the mining industry that 
depend upon the iron and steel furnaces as their principal market. 
Thus, in response to reduced demand, the shipments of iron ore, 
manganese ore, and fluorspar were the smallest since 1880, 1922, and 
1901, respectively. The output of other materials, such as fluxing 
stone and coke, was similarly affected.
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_ With iron mines and furnaces and steel plants utilizing less than one as 
fifth of their potential capacity in 1932 the efforts of operators to amelio- eg 
rate the effect of the business depression on labor are of interest. od 
Many companies made a definite endeavor to distribute available ae 
work among as large a number of employees as practical, even though | st 

| such a program resulted in some inefficiency, and production schedules as 
were kept at levels somewhat above what was warranted by current 8 

| market trends. Activity at Lake Superior iron-ore mines, for ex- oo 
| ample, resulted in the production of 4,562,000 tons of ore in excess oS 

of shipments at a time when stocks at lower lake ports and furnaces” ) ie 
| were adequate to supply blast furnaces for about 7 months, even SE 
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FIGURE 7.—Trends in prices of iron ore, pig iron, finished steel, and steel scrap. The prices ofironoreand oe 
pig iron are the averages f.o.b. mines and furnaces, respectively, as reported to the U.S. Bureau of Mines; ok 
the price of finished steel is an average composite computed by American Metal Market; that of steel aon 
scrap is an average at Pittsburgh of no. 1 heavy melting computed by Iron Age. . . s 

though the latter operated at 75 percent of capacity. Work at z 
certain ore mines, blast furnaces, and steel plants was distributed SE 
by alternating employees. While the earnings per worker neces-. inf 
sarily dropped sharply, according to Charles M. Schwab,’ approxi- _ | 4 
mately 200,000 more men were at work in the iron and steel industry - 
than would have been required under a policy of discharging all * 
excess personnel and retaining only full-time employees. While the 
staggering of available work seems to have been at best a temporary : 
expedient and its full economic effects are uncertain, the response | 
of the iron and steel industry to requests for participation in the | 
‘“‘share the work” movement 1s noteworthy. 

1 Iron Age, vol. 131, June 1, 1933, p. 852. : 

182217—33——13 | . . |
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Bo oo Salient statistics of iron ore, pig iron, ferro-alloys, and steel in the United States, 

BE ey — (1981-82, 7 “ 

ey oS ae Be , a 1931 | 1982. | | 

ce Oo | | OO | . - Gross tons | Value Gross tons | Value . 

oe | Tron ore: OC fe foe | | 
bee Production: = | on * : 
Bo . | Hematite--_..----.-----------2-------++--2--} 1 29, 665, 475 7.-------------| 19, 621, 808: |.-_--_-2..-.-- | 
UP Brown oOfre___------------------=------------ _ 359, 960 |--.----------- 61, 739 |-..---------- 
me oe * Magnetite.... 2.22 eek 14,105, 249 wane ene ence , ¥ 162, 892 wee meee wwe 

oe Carbonate... ...--------------------+--------] 818 |-.------------}. ATT Lee 

a . | | | 81,181, 502 |.--.----------| 9, 846, 916 |_...--------- - 
Bee a Open pit__/___--.---------------------.-----| #13, 830,168 |.--.-.-....---| 3, 418, 486 |------------ | 
hehe a Underground _-_.....-.--..----.----.--.-----| 217, 279, 424 |_-..-.-------- 6, 432, 673 |_..---.------ . 

re Undistributed.......-..---.----------------- 21,913 |-.-.---------- GY a een - 

Bee yo, | “31,131,502 |._...........| 9,846,916 |... 0 

Bao . Shipments (exclusive of ore for paint)...-.2..}| 28,516,032 | $74, 123, 910 5,331,201 | $12,898,011  —siy. 
pore 8 Average value per ton at mines__-._---_..-_|------------- 2.60 j.--------2-- ee 2. 42 
Be Stocks at mines.._......--------.-------------| 13,063, 708 |......-..--.-.| 17, 603, 873 |....-.--.-_-. a 
ee Imported.....------------------------.-------|. 1, 465, 613 3,901,775 | 682, 498 1, 539, 374 
bee _-Exported__....-___---.---_------------.------- 435, 665 1, 657, 832 83, 449 219, 852 
Be Pig iron: . | a | | - : 
me Broduction....---.----------------------------| 17, 952,613 |.-.-..----.---| 8, 549, 649 |--2.--------- = 
Be Shipments._.....__.------------------------..| 17,812,579. 285, 147, 156 8,518,400 | 126, 032, 714 7 
feo Average value per ton at furnaces. -_/...--.-|-------------- 16.01 }---..--------- 14. 80 | 
Hud ts . Imported ---..2-------------- 2+ -- eee 84, 411 978, 683 |. 130, 630 1, 301, 625 : 
wi wo Exported._.....-.-..--------.-2 2 eee eee 6, 719 150, 658 2, 324 53, 966. Oo 
Be Ferro-alloys: : a 
Ge Production.......---------------------+------|__ 466, 969 |---.---------- 230,811 |... 

an bot Shipments: © . a oe : : | | : 
a ‘ - ‘Ferromanganese_.-.......---.--------------- 159, 168 12, 999, 329 70,417 | 5, 061, 029 . 
Boos Spiegeleisen._.......---.-------------- eee . 55,327 1, 313, 068 31, 071 _ 745, 966 
wl ao Ferrosilicon....._.....------------ eee ee} «153, 068 7, 213, 265 97,2241 3, 517, 268 
uy : . Other varieties._....----------------------.-]- 30, 737 9, 238, 887 19, 934 4, 679, 409 
Bee . |_| _——_— —————— : 
en Oo | 398,295 | 30, 764, 549 218,646! 14, 008, 672 - 

Be _-_Imported for consumption: — oO 
Pee | Ferromanganese...-....-.------:.--2-------- 24, 664 1, 751, 646 |. 18, 470 1, 091, 026 | 
ao Spiegeleisen....._..._-.-.-.-----------------| 9, 482 247, 788 | 8, 364 192, 037 
Be | Ferrosilicon...-......2----2- eee eee 3, 783 128, 397 —— 864 38, 200 oe 

ce Steel production: fe | | : 
a Open hearth: . 
be | - Basic___...---------------------eeeee-eeeee--} 22, 180,398 |.-------------] 11, 742, 682 |_-_-__--__--- 
O oo Acid_..-._._--_----..--..------..-----. eee 379,168 |___._____-___- 164, 648 }.-------__--- 

Bessemer...._._......----.----.----------.------| . 8,023, 446 |_-....-..2--_ 1, 832,076 |-------..--.. . 
. Crucible. .._.2-22. 22 ee 1, 547 |... eee 645 [eee De 

: ‘Electric._.._.._.----..----------------------_- 410,942 |__--------- 941,111 |_-_---------- 

25,945, 501 |....--.-------| 13, 681, 162 | 

a 1 Some hematite included with magnetite. . . 
? Some open pit included with underground. 

IRON ORE 

Production and shipmenis.—Iron-ore mining was again drastically 
curtailed in all producing States, only 129 mines in 10 States being , 
worked in 1932 compared with 186 mines in 15 States in 1931. No 
iron-ore mine produced a million tons in 1932, and only 27 yielded , 
100,000 tons or more, whereas 4 mines produced a million tons or 
more in 1931, and 79 had an output of 100,000 tons or more. The 
production of iron ore in 1932 was 9,846,916 gross tons, a decrease of 
68 percent from 1931 and 17 percent of the average for the 5-year 
period 1927-31. Shipments, however, were about 4,516,000 tons 

: less than production, indicating the extent the mines were worked to 
provide employment for some of the many thousand men usually
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employed. The greater part of the iron ore mined in the United = = = + # 
, States is sold for use in the manufacture of iron and steel; but some — a 

| ore produced in 1932 in New York, Pennsylvania, and Utah was sold eg 
for use in making paint and some from Pennsylvania was also sold | ve 
for use in purifying gas. | | ag 
Tn the following tables the quantities of iron ore shown include ore ee 

that was beneficiated—that is, treated in any way—as well as ore af 
not requiring treatment. Although included in the figures on pro- ad 
duction the iron ore sold for the manufacture of paint (1,567 gross 8 
tons in 1932 valued at $10,770—$6.87 a ton—compared with 5,514 4 
tons in 1931 valued at $29,759—$5.40 a ton) is not included in the og 
figures on shipments from mines. The output of manganiferous ore _ 8 
that contained 5 percent or more manganese is also not included; oa 
25,434 gross tons valued at $92,135 were shipped in 1932 compared _ 8 
with 281,414 tons valued at $976,549 in 1931.. In Arkansas one pro- iy 

’ * . . i se eae 
ducer shipped 2 gross tons of loadstone, which is not included in the | as 
tabulated statistics of iron ore. Neither do the statistics include iron oa 
sinter recovered from copper sulphide ore mined in Tennessee. SS 

| Iron ore mined in the United States in 1932, by States and varieties, in gross tons og 

a : [Exclusive of ore containing 5 percent or more manganese] . oo 

| : Number a oo oe ok 8 
| State a of active | Hematite Brown Magnetite Carbon- Total as: 

mines | | | - | oS 

Alabama.__.....--------------------} «8 | _-1,832,975 | 41, 659 |----------- |---| 1,874,584 4 
Georgia._.......-.-.---------------- | 925 |.--.-.------|..----.---| / 925 - og 
Michigan..---..--.--.--....-..---- 44 | 2,654,906 |..........|..-..--.----|----------| 2, 854,996 4 
Minnesota. -..-_-..-.--....--.-...-- . 42] 5,154,291 |... ef] 5, 154,291 eas 
Missouri__.------------------------- 124 12,532 | 17, 265 |...-..-...-.]--.-----.. 29, 797 as 
New Jersey.....--------------------- 1 |-.--...-----]---------- 30, 844 |.------.-- 30, 844, ee 
New York..........-.---.---------- g | @ TT) a 3a} 3a7 [I 31, 827 ON 
Pennsylvania. ._....-.--.--.-.------ 3 |....-----.-. 1,640 | 100,721 477 102, 838 pe ped 
Utah.._-_...- 2 eee -e 2 136, 874 | . 350 |_...---.----|---------- 137, 224 - 20% 
Wisconsin.....---.---------------.-- 2 430, 140 |..--------]------------|----------] 480, 140 a 

otal, 1982....-....---.-..---.| 1129 |29,621,808| 61,739 | #162,892|  477| 9,846,916 | oe 
Total, 1981._...-.-..-..--....2...--.] 1186 |? 29,665, 475 | 359, 960 | # 1, 105, 249 818 | 31,131,502 i 

: : : ooh. 

a a re acca a a oe 
1 In addition, an undetermined number of small pits was worked in Missouri. The output from these ~ a a 

pits is included in the figures given. - | | at 
? Some hematite included with magnetite. i, ey 

| | | oS 
Iron ore mined in the United States in 1932, by States and mining methods, in 4 

| gross tons . oe 
- 

, a 

- | [Exclusive of ore containing 5 percent or more manganese] an : os 

| Under- Undis- | mgs | a 

Alabama.......-------------------2-ee--eee-eeeseee 41,559 | 1,332,975 |............| 1,374, 584 8 
Georgia. .........---.------------------------------ 925 |...-..--------|.--------.-- | 925 tk 
Michigan... __........-.--------------+-------------] 215, 291 2, 339, 705 |------..----] 2, 554, 996 a 
Minnesota_._.--.--.--------n--c-2es2seseeeee-eeee-| 2, 921,484 | 2, 282,807 |--------__-| 5, 154, 201 a 
Missouri_.....-..--.--2-2-2-c2--e2a----------------|, 26,947 2, 093 787 29, 797 “ 
New Jersey._._...---------------------------------|----------+--- 30, 844 |--.-......-. 30, 844 Os 
New York... ___..-..-_------------- +--+] eee 31, 327 |_--_---...-- 31, 327 i 
Pennsylvania...--..--.---...------.-------------- 70,406 | «32,432 |---.-- 77-7} 102, 838 ot 
Lj 2; nnn 136, 874 350 [222 -22ITT} «137, 294 | 
Wisconsin___._.....-...-.-.---...-.---.-------.---} +--+ 430, 140 |_...........- 430, 140 | 

Total, 1932...........-.----------------------| 3,413,486 | __6, 432, 673 757 | 9,846, 916 =: 
Total, 1931__........--.-...-2.-.-22----------------| 113,830,165 | 117,270,424] 21,913 | 31, 131, 502 . 

1 Some open pit included with underground. :
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Bee [ron ore mined in the United States, 1981-32, by States and counties 

ee ; Se | [Exclusive of ore containing 5 percent or more manganese] d 

oe | | | | | 1931 1932 

oe a State and county | Active | Tact 
Be , ctive ctive . ae . 7 “mines Gross tons “mines Gross tons 

Me Alabama: _ oo : - ee 
pines - Blount-___.-.----------.---------------------------- 2 54, 692 |-..---.--_]-.------.----- o 
Be Cherokee_.__..__..-..-.--------_------- eee eee 1 35, 993 - i 6, 977 
me Franklin_.__._......--.-2-------------------------- 1 83,837} 1 31, 218 | 
Fon Jefferson .._.......-.- eee] 5 3, 369,481 |. 4 1, 332, 975 
Be , Shelby__..--..------ 2 eee J 24,197 |... i {iee eee 
ae ‘Talladega__....--.-----/.-.-----.------------------ 1 .. 391 1 34 
ae oe Tuscaloosa...........--------- 2-2 eee 3 46, 553 1 3, 330 | = 

ae a a | 14] 3,615,144 | ‘8| 1,374,534 
ie . Lo | Colorado: Saguache..._..._...._.__.._.........-------- 1 26, 202 wbeweennee cn aneneesneeee 

oo i _-. Georgia: > _ a . ef | ; : 
es — Ployd___o 2 eee eee 1| 6, 874 1{ 925 
ee Pll 2 13, 871 |_..-_-----|-------------- | 

Be | 3 20, 745, 1] 985. 
yo - .- Michigan: | | oo | : 
Be Baraga__._._....-.-.--.-.-.-------- eee 1 88, 967 1} 28,326 . 
a po Dickinson____..-.._.----.-.----- eee eed 5 676, 624 3 187,002 . . 
Be - Gogebic___..__. 2-2-2222 15 2,818,428) 12 994, 903 , 
Bec Tron. ..__22 2222-222 eee 201 1, 406, 533 16 622,399 =: 

ne Marquette. ._-.-.-.--.-----2----2------------------| sd | 2, 562, 029 12} 722,366 - 

Be | - 85 | 7, 552, 581 44/2, 554,996 - : 
te Coa Minnesota: . . Oo . ° oe 
Wee Crow Wing. _._...........----2-_- 2-2 eet e ee 8 665, 012. 6 - 636, 659 . 
we - Ttasea.._..2 eee 22 4, 156, 637 jl 1, 890, 681 
Bo St. Louis... 9-2-2 37 | 12, 623, 354 25|° 2, 726, 951 - 

Bee | = | | 67 | 17,445, 003 | 42 5, 154, 201 

ae ' Bollinger_._.____.._.--__.-_-_-2 eee (dy). 244 (2) 43 
fon _ Butler....._____.___..__..._...............-.-.... 21 7, 778 (1) 1, 394 
Bo Carter... 2-22 (!) 3, 562 Q) 1, 067. 
a Crawford. _...-_...-------------- oe een ene 3 15, 994 2 2, 311 
is Dent.._.._.._---- eee eee 21 3, 399 1 740 
aaa Franklin. ....__________...--___-_-. oe 22. 23, 667 3 2, 219 
: Gasconade___......__.__.---.-----.-.-.-_---------- (1) A a | 
: . Greene..___.......-.- 2 ---e-ee |e eee [eee eee (1) | 80 

Howell..__.____-_.__-_--------- eee ee (1) 2, 480 () 221 
. Tron...._..-. 2-2 eee eee (1) 352 23 371 

Madison __.._...__.---..----.------------ eee ene 21 6, 939 21 1, 163 
. Oregon_.__._..-__--- wee eee eee eee (!) 195 |e lee - 

Osage..__.....---.--.-- eee eee ee (1) 1, 513 j_- 2. |e 
Phelps__._...-.....---_-.-_---.------------------ ee 2 4, 997 2 773 
Pulaski___-.__-______.-----.---- eee eee ] 2, 740 |_--------_|--- 
Reynolds-_._.-------.------------------------------} 330 28 4, 352 

. Ripley.___......-_.--.-2----- eee (!) 1, 058 (1) 248 
St. Francois..........-_.--------.---.-------------- 22 2, 758 24 6, 118 
Shannon___...__-.-__.--.------.-------------------- 22 2, 738 2] 2, 516 
Texas..........------------------------- eee eee 1 266 |_- 2} 
Washington_.__._..__....--_-.--------2-_-- eee (1) 70 |.-----.--.]-------------- 

*. Wayne.____..__-__------____- eee (1) 31, 262 22 6, 181 

216 112, 372 224 29, 797 

New Jersey: 7 . 
orris._.....2..22 22 ee 3 . 1] 30, 844 

Warren. ___..-...------_-__.-------------- eee ee 1 61, 697 |_.------_ |e 

5 293, 768 1 30, 844 

New Mexico: Grant....__............--.------.-------- 10 168, 075 |_.-.--..--}---.-------- 8. 

. 1 An undetermined number of small pits. : 
2In addition, an undetermined number of small pits was worked. The output from these pits is in- 

cluded in the figures given.
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| Iron ore mined in the United States, 1981-32, by States and counties—Continued | as 

. {Exclusive of ore containing 5 percent or more manganese] . en 

| ) | 1931 | 1932 oo oR 

| : _ State and county A 6 ] het } : “A 
, ctlive ctlve CO cote 

| mines | Grosstons | ‘mines Gross tons oe 

| New York: wd 
HSSOK. —----srevneeerrreseenenner rr aren 1 205, 376 gornensegefprsennonnennae os 

| inton.___.._-_-.- 2 soL eee eee eee eee 1 toad 
Oneida..._.._.....20 eee 1 il} 31, 327 4 
Orange__._....--.--.-------------------+------------ 1 24,795 |)_.-..----|-------------- . ; 
Wayne.___-.-_----------.----------+--------+-------- 1 ~--------|-------------- | Sy 

J |] |  _———_— ne 
| : 5 275, 075 2 31, 327 “i 

- Pennsylvania: . LY . 7 A 
. Carbon.........----..----------+------------------ 41 818 1 ) 477 oe 

Lebanon. ...-.-.-----------------------------------} ss 1 367, 299 1 100, 721 yt 
Venango. ...-.-..--------------------------+-------|----------|------------- 1 1, 640 | | oh 

| | 2 368, 117. 3|- 102,888 OM 
———=———— — ————[—[—[—[—[_[_—>_*_*_>——SS EES S| _———————— is ot 

- Tennessee: Lawrence--...------------------------------- 1 8, 717 |_.---2----|-------------- a8 

Utah: | | od 
‘Box Elder. __..-.-.-..--.-----.----------- eee} 1 400 1 350 a 

Iron___.-------------------------------- === 2-2-2 1} 183, 668 1 136,874 ne 

| | | a | 2] 184068] 2]. 187,224 ne 

_ Washington: Stevens__--_._---------------------------- 1 1, 032. Coenen ee} eee eee eee . re 

| _ Wisconsin: — . , at 
Dodge...._-.-.------------------------------------ 1 81 f_uii------]-------------- os 
Iron_-.-.------------------------------------------- 2 879, 801 2 430, 140 on 

| | 3 879,832| 2 430, 140 | - 

Wyoming: Platte....-..------------------------------- OO i 180, 771 a ween > 4 

: Total for United States............---------------| 2186] 31,131,502|  %129| 9,846, 916 G 

| 3 In addition, an undetermined number of small pits was worked in Missouri. The output from these . 7 4 
pits is included in the figures given. — oo 

7 Iron ore mined in the United States, by mining districts and varietves, in 1982, in of 
gross tons — | ee 

| [Exclusive of ore containing 5 percent or more manganese ] . - A 

| : District Hematite | Brownore| Magnetite | Carbonate| Total | | 4 

SY] | 4 
Lake Superior !.....--.---.------------| 8, 180,027 |-....-_-_---|--------------|------------| 8, 189, 427 af 
Birmingham...........--.---.--------- 1, 332, 975 3, 330 |_....---------|------------| 1,336, 305 " 

Chattanooga..........-..-.-.-.--------]-------------- 7,936 |_...-------.--|------------ ‘7, 936 of 

Adirondack_...........-...------------|--------------]------------ 2 31, 327 |.------.---- 2 31, 327 oy 
Northern New Jersey and southeastern ou 
New York____..........-..-....----.]--------------|------------ 30, 844 |.....------- 30, 844 : 

Other districts_.........--.------------ 3 149, 406 50, 473 100, 721 477 | 2301, 077 os 

Total, 1932........---..--.--.----| 29,621, 808 61, 739 2 162, 892 477 9, 846, 916 

Total, 1931.............----------------| 2 29, 665, 475 359, 960 31,105, 249 818 | 31,131, 602 : 

— 
ep = tase wh 

. 1 Includes only those mines in Wisconsin that are in the true Lake Superior district. os 

? Some hematite from ‘‘ Other districts’ included with magnetite from Adirondack district. | 
3 Some hematite included with magnetite. 7
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a : | _ . Iron ore shipped from mines in the United States, 1931-382, by States co | 

m : [Exclusive of ore containing 5 percent or more manganese and ore sold for paint] Se 

ee . : ee | 1931 | 1932 
eo | State Of 
me | - : . Gross tons Value Gross tons: Value — 

Re Alabama._.....-----..--.-------.---.----------|- 3,629,997] $6,155,995 | 1,470,445. | $2, 498, 207 7 
Be Colorado.....-...---- 02. eee 26, 202 (4) wenneen ee ene |e eee eee ne Georgia. ----2 22-222 TTT] 20} 745 51, 513 995 @ 7 aoe Michigan --- 222222222222 TLTLTILTTTT| 5, 555,376 | 15,986,273 | 968,789 | —-2, 708, 900 : ee : Minnesota_.---....---------------------------.| 17,063,591 | 46,020,269 | 2, 248, 797 6, 263, 181 
me Missouri...---.------.-.-----22-2--s2ceeen-oee} |” 112, 085 337, 144 25, 418 72) 144 
Bee. New Jersey..-_----..--------------------------| - 289, 722 984, 021 14, 966 | (i) . 
Be . New Mexico----.-..-.----------------- eee 168,075 @) . 0 feet eee eee le re New York...____-..-.-----..-s-20---o-ss-o- ee 259,184 | 1,067, 489 30,600} @ 
cee Pennsylvania. -.._...-.--.-2- eee]. 436, 920 913, 163 74, 420 157, 400 - 
ge | Tennessee.....-.---------2--------------------- 8, 717. 36, 156 |.-------------|eee eee ee Utah... 2 TTT 183, 668 Qy 136, 874. “ : 
ey Washington...._...-. 2222-2 ~ 1,032 (1) woe- nee eee |e eee 
pe Wisconsin..._-__-.---..--.-.-..-.--2------2-.| ° 629,977} 1, 658, 670 360,037 |. 905, 601 7: 
wick _ Wyoming._-_.---2.2---------- eee -- 180,771} QQ) wn------------|---+---------- 
Bie _Undistributed___.-_..--..-.----------.--------- eeneen-- eee e 2913, 217 |.------------- ? 367, 558 

fn oe ot | 28,516,032 | 74,123,910 | ~“Sp331,201| 12,898,011 

uo | 1 Included under “Undistributed.” - : - 7 ih 
ae ? This figure includes value for States entered as ‘‘(1)’? above. | = 

fo | Beneficiated iron ore—Beneficiation of iron ore was reported at 17 | 
ve _-‘Imines in 5 States in 1932 and at 48 mines in 9 States in 1931- At 
Boe many mines the ore is crushed and screened to improve its structure; 
Ceo ore so improved, however, is not included in the statistics of bene- _ 
oo ficiated ore. Some iron ore is recovered in the form of dust from | 
fo blast furnaces, but no statistics on it have been gathered; ore so 
bo recovered, however, has been included originally in the statistics of 
ee shipments from the mines. | | oe 
po Beneficiated ore shipped from mines in the United States in 1932 - 
ae amounted to 407,486 gross tons valued at $1,119,804, a decrease of : 
: 91 percent in both quantity and value compared with 1931. - 
mo The quantity of crude ore beneficiated in the Lake Superior dis- : 

trict in 1932 amounted to 2,477,163 gross tons and the beneficiated : 
a ore recovered to 1,455,848—a ratio of 1.702:1. In 1931 the crude . 

a lake ore treated amounted to 5,923,349 tons and the beneficiated 
| ore recovered therefrom to 3,612,244 tons—a ratio of 1.64:1. | 

Beneficiated iron ore shipped from mines in the United States, 1981-82 : 

. [Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 

1931 1932 
State Variety ae 

Gross tons Value Gross tons Value 

Alabama__._..._........| Brown ore...---------------| 209,279 | - $523, 515 31, 218 $70, 241 
Georgia. ___-...._--.___|_._.-do______-_-------------- 13, 871 40, 023 |-.----------]_-------._.- 
Minnesota. -___-_______| Hematite_._._....-.-...-.-| 3, 74,309 | 9, 187,883 | 292, 458 782, 323 
Missouri..........._.._.| Brown ore_.._..___....____- 4,914 (1) ween nee e een eee 
New Jersey_.............| Magnetite__.__.___._______- 239, 722 984, 021 14, 966 (1) 
New Mexico- _.__....__.]--.--do_______-___--_-_-__--- 91, 073 (1) ------------|------------ 
New York_..____________|__"__do__._.-..-.-...-.-....| 2597184 | 1, 067, 489 30, 600 (5 
Pennsylvania. -_.._.._._|.....do____._-_-__-__._ oe 275, 295 964, 000 38, 244 72, 663 
‘Tennessee__.........__..| Brown ore____________...__- 8, 717 36, 156 |_.--------.~-|----- 2 
Undistributed__._..__.__|_.-----22 2 ef 239, 522 |..----.-.--- 194, 577 

4, 676, 364 | 13,042,609 | 407,486 | 1,119, 804 

1 Included under “‘ Undistributed.’’
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_. The accompanying table gives the shipments of beneficiated iron = 
ore and the percentage of beneficiated ore to the total ore shipped EN 
from 1928-32. Corresponding figures for 1914 (the first year for oe 
which statistics were gathered) to 1927 are given in Mineral Resources | oe 

| for 1930. a 7 — a Or 

Tron ore shipped from mines in the United States, 1928-32, in gross tons, and ne 
| -. percentage of beneficiated ore to the total shipped | | ae 

a Exclusive of ore containing 8 percent or more manganese and of ore sold for paint] ae ty s 

_ ° as : oe Percentage | B | of : Percentage ag 

| Year | Peneficl |. 4 / of bene- - , | Benefici- _of bene- . Me 
Year ated |. Total ficiated to || | ¥e8r ated | Total ficiated to ae 

gg | 8, 62i,3311 63,492,826] 13.6 || 1931_....-..} 4,676,364 |. 28,516,082] 16.4 sy 
. 1929.._...-.-| 9,424,445 | 75, 602, 734 125,|| 1932...----__| "407,486 | 5, 331, 201 7.6 og 

1930.._-.---:| 8,973,888 } 55, 201, 221 16% oo : Co 7 MN 

Average value of ore—The average value per ton of iron ore at the a 
-- Mnines in 1932 was $2.42 compared with $2.60 in 1931. oe 

‘The table that follows gives the average value at the mines of the ae 
_ different classes of iron ore in 1931-32 for each of the producing oe 
States or groups of States, except where there were less than three _ os 

_ shippers of a certain variety of ore in a State and permission was not os 
given to publish the value. These figures are taken directly from 
statements of producers and probably represent the commercial sell- aK 

_ ing prices only approximately, as hot all of the reports are comparable. - “a 
Some of them evidently include mining costs only; others contain, in 3 
addition, the cost of selling and insuring the ore; others include an 4 
allowance for a sinking fund; and still others include only the costs 8 

_ charged against the blast furnaces. None of the reports, however, a 
| is supposed to include freight charges. | Fle 8 

| Average value per gross ton of iron ore at mines in the United States, 1931-32 | tad 

| [Exclusive-of ore containing 5 percent or more manganese and of ore sold for paint} | | oe 

Hematite Brown ore Magnetite OMe 

State of : . 4 
7 oe a 1931 | 1932 | 1931 | 1932 | 1931 1932, ag 

| Alsbama...............-.-.-.-.----------., $1.65] $164] $238} $210 |---| thy 
Georgia.._.....---.--------.-----..-------]----------|---------- 2.481! () wwae------|-------- ee fy 
Michigan... ...:--.---.--.---------------- 2.88 2.79 |....---..-|----------]----------|---------- Bo 
Minnesota. .-_..-..------------------------ 2.70 2.79 |.-...-----|----------|----------]---------- a 
Missouri....-...--..-.------2-.-----------| 292] 3.21 3.09 2.65 |----------|----.----- 
New Jersey... __-.--....-.-_---.---.-------|_-----...-|-------+--|----------]---------- $4. 10 3 a 
New York.-.___---.-----------------------|..-.----.-|----------]----------]---------- 4,12 1) a 
Pennsylvania___...-.....-..-...-..-.-----|----------|---.------|---------- (1) 2. 09 $1. 99 oa 
Tennessee.._._-..--..-.-------------------|----------]---------- 4,15 |_._.......|----------]---------- o 

Wisconsin............--------------------- 2. 63 2.52 |.-...-----].--..-----|----------|---------- A 
Other States 3__........------------------- 1. 22 (4) 1.35 j....--...- 2.55 |.--------- oy 

| . 2. 58 2,41 2.47 2. 39 3. 07 2.87 ok 
2 er 

1 Less than 3 producers; permission to publish not given, therefore value may not be shown. os 
21931: Colorado, New Mexico, Utah, Washington, and Wyoming; 1932: Utah. . 

Tron ore consumed.—The production of 8,549,649 gross tons of pig . 
iron in 1932 required 13,181,238 gross tons of iron ore and 1,954,710 
tons of cinder, scale, and scrap, an average of 1.77 tons of metal- :
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Be liferous materials per ton of iron made. The average consumption of | 
eo | ore per ton of pig iron made declined from 1.70 in 1931 to 1.54 in 1932. 
‘ae _ The much lower consumption of ore in 1932 was due chiefly to the use 7 
Dee of relatively larger quantities of flue dust in a year of exceedingly | 
Pike subnormal operations. _ Sn 
woe The greater part of the iron ore used in Alabama furnaces in 1932 & 
"was hematite from mines in Jefferson County, Ala.; small quantities 
a _-. of imported ore and of iron sinter from Tennessee were also used. _— 

. The brown ore used was chiefly from mines in the Birmingham and | 
“~~. Russellville districts, Alabama; the manganiferous iron ore was chiefly 
e from mines in Alabama, Arkansas, and Georgia. The furnaces in “4 
on _ Alabama in making 1 ton of pig iron consumed in 1932 an average of 
vee : 2.538 tons of ore, the highest average for any State. | : ‘ 
Be In 1932 the furnaces in Maryland used foreign ores obtained from | 
... Australia, Chile, Cuba, Russia, and Sweden. The Maryland furnaces 
Me consumed an average of only L199 tons of ore in making 1 ton of 
-. . . pig iron in 1932; however, they used proportionately more cinder, 

a scale, and scrap than the furnaces in any other State. fo 
‘The blast furnaces in Indiana, Kentucky, Michigan, Ohio, and West : 

ee _ Virginia used Lake Superior iron ore and manganiferous iron ore | 
oe exclusively in 1932. The consumption of ores per ton of iron made in 
bo this group of States ranged from 1.238 tons in Kentucky to 1.598 tons os 
po. in Michigan. oe a oe | : 
poe | ‘The furnaces in the Chicago district, including Joliet, Ill., used . - 
lee - iron ore and manganiferous iron ore from mines in the Lake Superior _. 
ye district; those at Granite City, Lll., used ore chiefly from minesin the 
f Lake Superior district but also ore from various propertiesin Missouri. 
Pe An average of 1.412 tons of ore was used tomakel ton of pigironin | 
en Tilinois in 19382. | a | | | co 
re | In New York the furnaces in the Buffalo district used ores from the — 
i Lake Superior district; the furnaces at Port Henry used magnetite 
“ from the mines at Mineville, N.Y., and a small quantity of manganese _—s_. 
: cinder from Canada; and the furnace at Standish used magnetite 

| from the Chateaugay mine at Lyon Mountain, N.Y., and a small 
: quantity of ferruginous manganese ore from Canada. In making | 
| 1 ton of pig iron the furnaces in New York used an average of 1.583 | 
| tons of ore in 1932. | 

The furnaces in western Pennsylvania used ore from the Lake 
| Superior district. Those in the eastern part of the State used, in addi- 

tion to some Lake ores, magnetite from the Cornwall mine in Penn- 
| sylvania, magnetites from mines in New Jersey and New York, and 
_ considerable quantities of ores from Africa, Australia, Chile, and 

Cuba. An average of 1.37 tons of ore was used to make 1 ton of pig 
iron in Pennsylvania in 1932. 

The blast furnaces at Pueblo, Colo., used chiefly hematite from the 
Sunrise mine in Wyoming, brown ore from the Orient mine in Colo- 
rado, and rhodochrosite from the Emma mine in Montana. 

The blast furnace at Provo, Utah, used iron ore chiefly from the 
| : Desert Mound mine in the Iron Springs district, Utah. The manga- 

niferous iron ore used was obtained chiefly from Montana and Utah.
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| Tron ore and other metallic materials consumed and pig tron produced in 1982, by - | % 
States, in gross tons | 8 

| . | Metalliferous materials consu med - Materials consumed Per | | | 4 

| Pig iron _ ee 
| Stat ir a if produced, “ge 

ate on and manganifer- exclusive . . OG 
ous iron ores © Cinder, of ferro- Cinder, : “ 

_ Seale, and |= Total alloys Ores | “sna. | Total oS 
. scrap , scrap . ‘ps ne 

Doinestic | ‘Foreign og 

| Alabama........---| 1, 648, 938 8,205 |  44,817| 1,701,960] 652,898 | 2.538] 0.069] 2607 — oe 
Tllinois_......-...--| 1, 207,571.|-----------| 128,737 | 1,426,308 | 919,247} 1.412] .140| 1.552 oy 
Indiana-...---....-| 1, 162,145 |--.--------| 203,207 | 1,365,352] 852,276] 1.364] .233] 1.602 oth 
-Kentucky.---------| | 90,211 |-----.-----| 37,968] | 128,179 72,855 | 1.238| .521| 1.759 ie 

- ‘Maryland____.-____|_._.....----| 442,115 | 209,192 | 651,307] 378,739 | 1.168| .552] 1.720 oe 
Michigan..__-....-| 291,610 |.-.....---.| 49,731 | | 341,341 | 182,525] 1.598| .272] 1.870 : 4 

a New York..----..-|. _ 987,743 143 | 140,259} 1,128,145] 624,169] 1.583} .224| 1.807 tg 
Ohio.........-.....| 3, 737,513 |.-.--------| 505,620 | 4,243,133 | 2,387,028 | 1.566| .212| 1.778 a 
Pennsylvania.._...| 2, 679, 286 201, 889 608,180 | 3,489,355 | 2,103,170; 1.370 . 289 1.659 | ee 
West Virginia...-.| ° 357,487 |.-.---.----| 21,780 | 379,267] 224,032 | 1.596 | .007| 1.693 4 
Undistributed 1.___|. 276,382 |_-..-.-----| 5,219] 281,601] 152,710] 1.810] .034| 1.844 | 

| Oe 12, 528,886 | 652, 352 | 1,954,710 | 15,135,948 | 8,549,649 | 1.542} .228] 1.770 sd 

1 Includes Colorado, Iowa, Tennessee, and Utah. . . | . 4 

Foreign tron and manganiferous iron ore consumed in the manufacture of pig iron : ee 
. tn the United States, 1981-32, by sources of ore, in gross tons | os 

+ Source of ore | 1931 | 1932 — Source of ore , 1931 1932 | | os 

 Africa...---.---.---------------] 89,496 | 13,898 |} Russia. ............-...--...----} 216,825 | 71,426 ee 
_Asia_........-------------.----- 276 |_..-.----|| Spain._...-...-.-----.----------| 18, 044 {-----_-- ve 

Australia_...................--.| 66,718 | 39,423 || Sweden__..__._-_----..---------]----------] 31, 157 oA 

Canada. ...-------------------- 4,473 143 || Undistributed-._.....--.--------| 17,977:| 8, 066 a 
| Chile...._....------------------| 680, 042 | 395, 732 | | | a 

Cuba...-.-.-.------.----------| 105,699 | 92,507] = 1, 231, 587 | 652,352 _ ret 
-  Newfoundland.-.--....---.----| 37, 087 |---.-----]} . ma 

| Stocks of ore at mines.—According to the reports of producers the ot 
total quantity of iron ore in stock at the mines at the end of 1932 — oe 
amounted to 17,603,873 gross tons, an increase of 35 percent over nk 
1931. These stocks (the largest ever accumulated) were about Loe 
7,642,000 tons above the average for the 5-year period 1927-31. oS 

Stocks of iron ore at mines, December 31, 1931-32, by States, in gross tons os 
: pt af 

State 1931 1932 State 1931 1932 4 

Alabama............-......| 804,645 | 798,734 || New York........-.-..-..--| 178,899 | 180, 790 oe 
Towa...---.-.--.----------- 12, 165 12, 165 |} North Carolina... --..------- 200 200 oe 

Michigan__......-.--.-----| 8, 669, 145 {10, 260, 532 || Pennsylvania. -......--.---- 33, 254 60, 635 4 

Minnesota.__....----------] 2, 600, 852 | 5, 516,724 || Virginia_...-....-.--.------- 3, 473 3, 473 4 

Missouri-__.._.....--------- 317 4,702 || Wisconsin......_-.-.-------- 551, 649 630, 930 . : 

New Jersey.....-----------| 119,109 | 134, 988 | —____ | 
13, 063, 708 |17, 603, 873. 7 

Foreign trade in iron ore.—The iron ore imported into the United os 
States amounted to 582,498 gross tons valued at $1,539,374 in 1932, | 
a decrease of 60 percent in quantity and 61 percent in total value 
from 1931. Chile continued to be the chief source of imports, fur- | 
nishing 38 percent of the total, while Cuba supplied 13 percent, 

_ Norway 17 percent, and Russia 28 percent.
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on a —. ‘Iron ore imported inte the United States, 1980-32, by countries = - 

on oe 1980 st agp ) 
a : ' Country. |_| | FY 
Pe : | | Gross tons| Value |Grosstons| Value |Grosstons} Value : 

- Africa: | a - | - ani oe , 
Algeria and Tunisia_.....-------| 232,265 | $836,333 | 70,471 | $276,752 | 10,000] $25, 632 / 

Gee Morocco. .__----------------.--- 5, 170 15, 054 15,509 | - 58,643 {_----.-____]_-o 
Ba Mozambique_.._-_-------------- od 15 |_-_-__-----]--------2--]--- eee 
a Australia.........22221-2-2121-_--] 219,926 | 659, 236 |” "39,979 | 147,584 | 
me  Belgium__.----..-...------.--------}----- ef 115 - 781  §,012 12,605 
mo Brazil.......--- 22-22-22 24, 507 93, 768 25 416 owen we [nw nee eee : 
woe Canada... 2-2-2 eee 395 ~ 2, 767 1, 490 4,913 807 2,584 | os 
ee Chile. _-_ 2222022222222 2T IL TTTT1} 1, 689, 071 | 4,051,301 | 750, 702 | 1,819,355 | 218,492 | 517, 725 | 
Le Cuba. 222222222222 |” 190, 654 | 781/301 | - 89,000 | 72127386] 77,000| 184143 
ae ‘Egypt_2222 222) 6925 | 44886 fee = 
| ae Germany__.-........--..-..------- 295 5,748 | «25 "730 | 150 | ii 2 
oe, India, British----2272 222-2}, 170] 44a | : 
Pe . Kwantung--___------.------------2--|------ |e] 8 AL feel fee eee eee 
fon , Mexico....--.--.-.--.---s-20-s-sses 157 | 386 1,456 | 3,150 | 231 622 
Ben : Netherlands. _._..--.-.-----22-----]---- eee e_|e- ee . 1 19 fee, : 
Pe ‘Newfoundland and Labrador. -.._-- 48, 771 202, 006 - 22, 920° 77,989 |--.----=---|----------- i. 
eo Norway_-.--------------------------|-----------[-----------] 73,082 | 262,527 | 99,911 | 399, 943 a 
ea Persia..--.-----.--2----------------| 2, 500] 48,665 | | : 
geo Philippine Islands__....-....-------],...---..-__/..---2-2-. 3 — 20 foie}. : 
c Soviet Russia in Europe-..---------| 63,412 | 136,228 | 278,612| 71,200 | 162,740 | 356,775 - 
oe Spain...---.--.-.--.--..------------| 81,012 | 255,041 | 38,191 | 121,179 245 1,952 0° 
bo Sweden..--..----------------------| 202,748 | 952,995 | 3,554 | 341,404} 7,037] —27 938 | 
oo United Kingdom_...___.__----.._- 145] 3,055 470| 7, 646 822 7, 304 
Be Venezuela.-....-.-----.--.----------|---------+-|----- +--+] -- eee i — 20 | 

Be | | oe | 2,775, 124 | 8, 113, 039 | 1,465,613 | 3,901,775 | 582,498 | 1,539,374 

Be Exports of iron ore from the United States amounted to 83,449 
be gross tons valued at $219,852 ($2.63 a ton) in 19382 compared with : 
ae 435,665 tons valued at $1,657,832 ($3.81 a ton) in 1931. Except for 

ee 30 tons shipped to Japan, all the iron ore exported in 1932 went to |. 

fo Canada. | ee | os 
Be Iron-ore. mining vn Cuba.—Shipments of iron ore from Cuba to 
Pe : the United States amounted to 81,305 gross tons in 1932, a decrease 
— of 11 percent from 1931, and were the smallest since 1885. They | 

: - consisted of 20,893 tons of hematite carrying 56.07 percent iron (dried) - 
a | and 48,977 tons of siliceous ore carrying 29.23 percent iron from the 
- Daiquiri and Juragua mines on the southern coast, and 11,435 tons of | 
- nodulized brown ore carrying 55.22 percent iron from the Mayari oS 

mines near the northern coast. SO 
| The total stock of ore reported on hand was 684,933 gross tons at , 

| the end of 1932 compared with 577,899 tons at the end of 1931. 
The following table shows the shipments of iron ore from Cuba 

since the mines were opened in 1884. The statistics of the shipments 
of Cuban iron ore are collected by the Bureau of Mines. | 

: Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1932, in gross 
tons 

Juragua | Daiquiri ‘ 
Year (hematite ! (hematite Sigua eon Guama, E] Cuero Total 

and mag- | and alittle | (hematite) ore) (hematite) | (hematite) 
netite) | magnetite) 

1884-1930__..-._- 120, 289, 454 20,438 | 3, 662, 466 41, 241 903,103 | 24, 916, 702 
1931____--_---__- 82, 899 wooo 8,048 |.__..__-.---|------------ 90, 947 
1932-22222 TTTL 69, 870 woe} 1486 [TTT 81, 305 

20, 442, 223 20,438 | 3,681,949/ 41,241 | 903,103 | 25, 088, 954 

1 Of this quantity, 5,932 tons sent to Pictou, Nova Scotia, and 64,228 tons sent to ports outside of the 
United States.
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REVIEW OF LAKE ‘SUPERIOR DISTRICT = | # 

oe Production.—The total quantity of iron ore mined in the Lake ~ “ 
Superior district amounted to 8,139,427 gross tons in 1932, a decrease eee 
of 69 percent compared with 1931. The output of the several ranges ee 

~ is shown in the following table. After 1905 the figures do not include oN 
: manganiferous iron ore containing 5 percent or more of manganese. 8 

_ + The Mésabi Range produced 52 percent of the iron-ore output of the ah 
| Lake Superior district. (60 percent in 1931) and 43 percent of the us 

: _ total output of the United States (50 percent in 1931). The propor- os 
| tion contributed by this range has been remarkably uniform from 1915 oe 

to 1931; for the Lake Superior district the proportion from 1915 to tg 
1931 ranged from 60 to 71 percent and averaged 66 percent, and for — oN 

_. the United States it ranged from 50 to 60 percent and averaged 56 = 
percent. Oo | a 

... Iron ore mined tn the Lake Superior district, 1854-1982, in gross tons of 

| pO [Exclusive after 1905 of‘ore containing 5 percent or more manganese] po ) ue 

: Year’ | Marquette |Menominee| ‘Gogebic | Vermilion} Mesabi | Cuyuna | _ Total Oy ng 
nn ae 

—s1854-1980___| 175, 296, 700.| 172, 587, 132 | 186, 110, 713 | 58, 764, 191 | 890, 027, 602 | 22, 281, 958 | 1,505, 068, 296 ee 2 
1931___..._.] 2, 650,996 2, 083, 157 -3, 698, 229 | 1,181,224 | 15, 598, 767 665, 012 25, 877, 385 © : aie 
1932___.-_-- 750, 692 . 809,401 | 1,425,043 | = 862,187 | 4, 255, 495 536, 659 8, 189, 427 a a 

se a 178, 698, 388 | 175, 479, 690 | 191, 233, 985 | 60, 307, 552 | 909, 881, 864 | 23, 483, 629 |. 1, 539, 085, 108 . 

_. ‘The average number of men employed in iron-ore mines in the oo ee 
Lake Superior district declined from about 15,200 in 1931 to about es 
8,000 in 1932. : Oo _ _ oad 

- The average daily wage in Michigan declined from $4.96 in 1931 os 
to $4.29 in 1932, and in St. Louis and Itasca Counties, Minn., it ne 
declined from about $5.29 in 1931 to about $4.55 in 1932. me 
The operators’ gross loss at underground mines in Michigan, ac- | a 

| according to the State mine appraiser, was $1.89 a ton in 1932 (6 cents: ot 
gross profit in 1931). According to the Minnesota Tax Commission, ONE 
the average cost per ton of developing and mining iron ore at open-pit a 
operations in Minnesota in 1931 was $1.135 and at underground or oe 
mixed operations $1.971. | | ene 

Shipments —The shipments of ore from the Lake Superior district ud 
amounted to 3,588,534 gross tons (8,577,553 tons of iron ore and ey 
10,981 tons of manganiferous iron ore containing 5 percent or more | a 
manganese) In 1932, compared with 23,495,348 tons (23,249,212 og 
tons of iron ore and 246,136 tons of manganiferous iron ore) in 1931. oy 

oo Iron-ore analyses —The iron content of the ore shipped from the oe 
| Lake Superior district in 1932 averaged 52.16 percent (natural) - 

compared with 51.53 percent in 1931 and 51.33 percent in 1930, | 3 
showing how closely these ores are graded. oe 

The following table, compiled by the Lake Superior Iron Ore Asso- a 
clation, summarizes the average analyses of the total tonnages of all a 
grades of ore shipped and shows the remarkable uniformity main- : 
tained during the past 5 years. This uniformity does not, of 
course, mean that the average grade of the available Lake Superior : 
iron ore is not declining. The grade of shipments has been main- | 

: tained by methods of beneficiation and by mixing ores from different : 
deposits. | cod
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: Average analyses of total tonnages of all grades of tron ore from all ranges of Lake : 
Beat | Supervor district, 1928-32 7 | 

me | |Tron (nat-| Phos- 4313 Manga- : wo Year Gross tons |""Tral) | phorus | Silica hose Moisture | 

- | od Percent Percent Percent Percent | Percent  — 
ne 1928_.....--...-------------------------| 54, 045, 941 51.15 0. 099 8. 43 0. 85 11. 37 oo 
Be 9g TTT] 65, 443; 546 | 51, 18 100] 8.48 30} 11.24 | 
Be 1930_..------.--------------------------| 46, 698, 554 | 51.33 .095| 8.70 82 10. 92 
ho 1931_.......--.----------------2--------| 28, 281,383 | 51.53 -087| 8.60 80 10. 84 | 
ae 1932. ._-.222--2-------------------------| 8, 552,575 | 52.16 099} 9.05 68 9.92 

ae Stocks of ore at Lake Erie ports.—According to the Lake Superior = 
Pe Iron Ore Association, at the close of navigation in 1932, 5,191,114 ' 
ee gross tons of iron ore were in stock at Lake Erie ports compared with 

6,048,327 tons on the corresponding date in 1931. Atthe opening of 
Bee navigation in May 1933, 4,969,363 tons were in stock at these ports, | 

indicating a withdrawal of only 221,751 tons during the winter of 
co 1932-33. The average quantity withdrawn each winter during the | 
We preceding 5 years was about 1,658,000 tons. | : ne 
Whe, | Prices of Lake Superior ore-—The unit prices established June 3, 
ie 1932 for the four standard grades of Lake Superior ore are the same : 
es as those for 1929-31, as follows: Old-range Bessemer, 9.32 cents; Mesabi : 
oo _. Bessemer, 9.029 cents; old-range non-Bessemer, 9.029 cents; and 
Roa. Mesabi non-Bessemer, 8.738 cents. The prices per ton that corre- ; 
on | spond to these prices are, respectively, $4.80, $4.65, $4.65, and $4.50. : 
fe The base of Bessemer ore, old-range and Mesabi, for 1925-32 isa ss 
Bo metallic iron content of 51.5 percent (natural), instead of 55 percent, | 
Be as for 1924 and many earlier years. The base of non-Bessemer ore, — . 
Be old-range and Mesabi, remains as heretofore at 51.5 percent (natural). 7 
ne Tron-ore reserves.—Estimates of ore reserves for Minnesota, fur- 
— | nished by the Minnesota Tax Commission, and for Michigan, fur- = 
a nished by the Michigan Board of State Tax Commissioners, cover | 
ce -developed and prospective ore in the ground and ore in stock piles. | 
: : These estimates show an increase from the previous year of 29,910,000 
Pe in Minnesota but a decrease of 2,437,000 tons in Michigan. : 

Iron-ore reserves in Minnesota May 1, 1928-82, in gross tons 4 | 

Range 1928 1929 1930 1931 1932 

. Mesabi-___.-.....-.----------] 1, 190, 480, 901 | 1, 178, 855, 601 | 1, 154, 434,031 | 1, 162, 776,979 | 1, 190, 295, 183 
Vermilion. ...--.-...--.--..-| | 14,483,285 | * 14,939,704 | ’ 14,250,540 | ° 14,789,137 | ° 14, 237,637 
Cuyuna..........--..-..-..-| 58,268,438 | 48,264,579 | 66, 542,939 | 66,756,610 | 69, 699, 960 

1 1, 258, 232, 624 | 1, 242, 059, 884 | 1, 235, 227, 510 | 1, 244, 322, 726 | 1, 274, 232, 780 

Iron-ore reserves in Michigan Jan. 1, 1929-383, in gross tons : 

Range 1929 1930 1931 1932 1933 

Gogebic--_--------------.---.---.------| 48, 587,126 | 51,347,176 | 51,143,511 | 50,793,057 | 50, 473, 546 
Marquette.._.--....---.----.------.-.-| 57,920,862 | 55, 655, 383 | 57,665,510 | 56,335,788 | 55, 894, 039 
Menominee (including Iron River and 

Crystal Falls districts)_..-...........]| 62,922,419 | 61,347,264 | 62,178,324 | 59,940,058 | 58, 264, 532 

169, 430, 407 | 168, 349, 823 | 170, 987, 345 | 167,068, 903 | 164, 632, 117
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| . -IRON-ORE MINING, BY STATES | | , 7 | os 

- Alabama.—The production of iron ore in Alabama in 1932 was ts. 
1,374,534 gross tons (1,332,975 tons of hematite and 41,559 tons of ey 

| brown ore), a decrease of 62 percent from 1931. The hematite, much ae 
of which contains enough lime to make it self-fluxing or nearly so, os 
was produced at the Sloss nos. 1 & 2, Raimund nos. 1 & 2, Red Ss 

| Mountain group, and Woodward nos. 1 & 3 mines, all in Jefferson oe 
County. The iron content of that shipped in 1932 ranged from 33.1 3 
to 40.31 percent (natural) and averaged 37.19 percent; the manganese oa 

| content averaged 0.14 percent and the phosphorus content 0.31 4 

| percent. As in 1931, the Red Mountain group (819,299 tons) was 4 

the largest producing mine in the United States. The brown ore 

-_ was obtained chiefly from the Russellville mine in Franklin County, ae 
| the Tecumseh mine in Cherokee County, and the Docray mine in | od 

Tuscaloosa County. The content (dried) averaged 50.7 percent ag 
- jron, 0.75 percent manganese, and 0.62 percent phosphorus. _- i 

Georgia.—Brown ore amounting to 925 gross tons was produced in ~e 

Georgia from the Tecumseh mine in Floyd County, Ga., and Chero- oe 

7 kee County, Ala. The ore averaged 50.5 percent iron (dried), 1.5 ag 

°° percent manganese, and 0.61 percent phosphorus. ~— 8 

: Michigan.—Mining activity on the Michigan ranges in 1932 was J 

again sharply curtailed, as is shown by a production of 2,554,996 | 4 

| gross tons compared with 7,552,581 tons in 1931. Of the 44 active | os 

mines in Michigan in 1932 (55 in 1931), only 6 (27 in 1931) yielded aE 

more than 100,000 tons.each. The Norrie-Aurora mine in Gogebic ot 

County again had the largest output of any mine in Michigan in re 

1932—177,869 tons. The average production per mine in Michigan os 

was 58,068 tons in 1932 compared with 137,320 tons in 1931. | os 

The ore reserves in Michigan on January 1, 1933, amounted to ok 

164,632,117 gross tons, a decrease of 2,436,786 tons from the previous — oe 

year. 7 OO 4 

“A report on the iron-ore mines of Michigan for 1932, published by oo 

the geological survey division of the Michigan Department. of Con- os 

servation,? shows that the average number of men employed per day — Ee 

was 3,529 (6,112 in 1931), the average number of days worked 88 oe 

(170 in 1931), the average daily wage $4.294 ($4.963 in 1931), the 

average yearly earning $377.89 ($843.71 in 1931), and the average : 

tons of ore mined per man per day 4.06 (5.3 in 1931). , 4s 

The data in the following table on average per ton costs of mining es 

ore at underground mines have been abstracted from statistics pub- | 

lished in much greater detail by the geological survey division, 

2 Pardee, F. G., and Osgood, W., General Statistics Covering Costs and Production of Michigan Iron oe 

Mines: Geol. Survey Div., Michigan Dept. of Conservation (Lansing), 1933. |
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» ee _ Average per-ton costs of mining iron ore at underground mines in Michigan in 1982, — - 
Pe | Oo oo by counties | | oo 

vo oe | oo Lo a | Dickin-_ : 
& — | | - | | . Item | ae | Gogebic ate Son and Total . 

Se Cost of mining....._......----------e-----eeeeee--eene-eaeee--| $2.1816 | $2.2490 | 1.9760]  $2.1107 | 
Wet Deferred mining cost_______-----L22-------2--------------1----| |. 1607 |. 1128 . 0564 1111 - 

os Taxes... 222-2 --e eee eee eee eneeeeeeneeeee--| 1,5045]} 10681] = lgi25] 1.1748 
Ee General overhead -_.......--.---------------------------------- - 4040 6111 | — . 4755 . 4869 
Bice = Transportation.......------------------------ ee e------|. 1.7198 1.4474 | 1. 5565 1. 6044 
ee . Marketing... 222. 2-2 ieo een eee eee eee eee eeeeeeeee------| 0191 | 10708 | ozs | 0813 
mre a Idle mine cost (excluding royalty).-.....-.-.-------.--22-_-___- . 4206 . 1943 . 5329 ', 3959 
gee Royalty__-.2---2--.-------- eae een ence een eee .3340 | =. 54388 | 5.3277 8955 . 
Be Interest on borrowed money- -.----.---------------------------]_.. 3992 | .0523 | .1287 |. 2080 7 
eo , Total ore cost_----.--------------------------------------| 7.1830 | 6.3441 | _5.9877| . 6.5381 oo, 
i Be Lake Erie value per ton....2.--2.-.----.-------2----2-2----2--=} 4.7960 | -4:7022 4, 4837 4. 6487 - 

Ue - Gross ore loss }__.---.------------------+------02-+-----| 2.8870 | 1.6419 | 1.5040 [1.8894 

a : Co ‘1 This figure does not represent true loss, as much ore is sold below the Lake Erie price. , 

a Minnesota.—Mining in Minnesota was more sharply curtailed than - 
Pe in Michigan in 1932. The production of 5,154,291 represented a de- | 
Be - crease of 70 percent from 1931. Of the 42 active mines in Minnesota | 
Be in 1932 (67 in 1931), only 15 (41 in 1931) yielded more than 100,000 oe 
ae tons each. The Orwell mine, an open-pit operation in St. Louis 

tee County, which yielded 798,787 tons, was the largest producing mine _ - 
hr _ in Minnesota; it was the only mine in the Lake Superior district that = 

pr _ yielded over half a million tons in 1932. The average production per 7 
* —— Jmine in Minnesota was 122,721 tons in 1932 compared with 260,373 _ : 
feo _ tonsin-1931. | Oa _ Bs oe 
ae The reserves of ore in Minnesota on May 1, 1932 amounted to | 
Be 1,274,232,780 gross tons, an increase of 29,910,054 tons over the pre- : 
— vious year. | , a | _ 
po According to the annual report of the mine inspector of St. Louis 
bo ‘County an average of 2,248 men was employed in iron-ore mines in 
ve 1932 (4,824 in 1931), and the average daily wage was $4.53 ($5.31 in 
- a 1931). | 7 | | _ 

Be __ According to the’ annual report of the mine inspector of Itasca - 
| County an average of 1,201 men was employed in iron-ore mines in : 

1932 (2,940 in 1931), and the average daily wage was $4.59 ($5.26 in 3 
1931). - | 

7 The data in the following table on costs of developing and mining 
iron ore have been abstracted from statistics published in greater de- 
tail by the Minnesota Tax Commission. : 

Average per-ton costs of developing and mining iron ore at open-pit and underground 
operations in Minnesota, 1927-81 

ee 
Mining 

Develop-|——__, —____, 
Year . Royalty | Total ing as Other 

Labor Supplies items . 

Open-pit operations: . | 
1927__.2--------- 2. e-------] $0. 805 $0. 146 $0. 148 $0. 165 $0. 438 $1. 202 
19282 eee . 246 .121 . 126 . 135 . 456 1.114 
1929__ eee . 260 . 112 . 124 . 113 . 456 1. 065 
1930_...--.------- eee ee . 210 . 113 . 122 . 154 . 459 1,118 
1) . 254 -111 .121 . 221 . 428 1.185 

Underground operations (including two 
milling operations): 

1927... ------ eee . 089 . 947 . 428 . 220 . 466 2. 150 | 1928.22.22] oes | isa6 | 42a | 190} = 1447] 2005 
re . 055 . 862 . 416 . 189 . 447 1. 969 

19380....-.-2--- eee - 056 . 852 - 429 - 201 . 452 1. 990 
W981. LL] ost | Iva7] lato | 1308 460} 1.971 |
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| _ Missouri.—The production of iron ore in Missouri dropped to 29,797 oe 
‘gross tons in 1932 from 112,372 tons in 1931. The output in 1932 eo 

| ‘consisted of 12,532 tons of hematite chiefly from the Iron Mountain, of 
| Rueppele, Christy, Wiggins, Hinch, St. James, Silver Hollow, and ss 

| Crisp mines, and 17,265 tons of brown ore chiefly from properties in __ at 
Butler, Carter, Madison, Reynolds, Shannon, and Wayne Counties. © ae 

| The iron content (natural) of the ore shipped in 1932 averaged 53.44 Y 
- percent. — | | _ os oe 

New Jersey.—The only active mine in New Jersey in 1932 was the ag 
Mt. Hope mine in Morris County, which yielded 30,844 gross tons of eee 

| magnetite concentrates averaging about 62 percent iron. The produc-. ~ 
| tion in New Jersey in 1931 was 293,768 tons. ; oO es 

| New York.—The production of iron ore in New York declined to ae 
31,327 tons gross in 1932 from 275,075 tons in 1931. The output in _ a 
1932 was chiefly from the Chateaugay mine in Clinton County. Sg 
Shipments from stock were made from the Old Bed, Harmony, and 

- New Bed mines in Essex County in 1932. Shipments from New York , as 
in 1982 consisted of 17,950 tons of sinter and concentrates averaging = 4 

: 67.88 percent iron, 0.074 percent manganese, and 0.048 percent phos- — ESE 

phorus; and 12,650 tons of lump ore averaging 62.25 percent iron, 0.1 ng 
percent manganese, and 0.85 percent phosphorus. __ Bo | OY 

7 Pennsylvania.—Pennsylvania, the most important source of mag- Es 

- netite in the United States, produced 102,838 gross tons of ore in Cade 

1932 compared with 368,117 tons in 1931. The production consisted = me 
| chiefly of 100,721 tons of magnetite from the Cornwall mines in 

_ Lebanon County; it averaged 37.83 percent iron (natural). Some re 

| hydrated iron ore for use in gas purification was mined in Venango 

-. County, and some carbonate ore for use in paint was minedin Carbon =. 

County in 19382. . | | te Seg 

- Utah—The production of iron ore in Utah in 19382 was 137,224 ns 

tons compared With 184,068 tons in 1931. It was chiefly hematite, ey 

averaging 52.6 percent iron (natural), from the Desert Mound oe 

mine in Iron County. A small quantity of iron ore for use in paint ay 
was produced at the Tecoma mine in Box Elder County. — a 

Wisconsin.—The production of iron ore in Wisconsin declined to “3 
430,140 gross tons in 1932 from 879,832 tons in 1931. The Montreal oS 

mine (402,732 tons) and Cary mine (27,408 tons), both in Iron County, oe 

were the only productive operations. The stock pile of ore at the ae 

Plumer mine, also in Iron County, was shipped during 1932. ok 

a WORLD PRODUCTION 4 

The following table shows the production of iron ore by countries oe 

| from 1928 to 1932, so far as figures are obtainable. Figures for pre- 

ceding years appear in earlier volumes of Mineral Resources. Com- - 

plete returns for 1932 are not yet available, but the world production - 

of pig iron suggests a total of about 83 million metric tons, of which 

the United States furnished about one eighth. In 1931 the United 

States contributed a little more than one fourth of the world total, —_ 

which was almost 120,000,000 metric tons. | :
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ae a Iron ore produced, 1928-82, by countries, n metric tons a 

Pons Country 1928 - 1929 1930 1931 - 1932 

oe North America: - . " Oe, Cuba l.ii ed 400, 750 682, 095 190, 270 92, 407 82, 610 Be Mexico....--..--.--2 ee 80, 293 112,749 | — :106,979 | (2) (2) 3 as _ Newfoundland 3... ___..._....--2-.---.] 1,572,725 | .1, 541, 334 1,196,856 |’ 716, 579 150, 867 ae _ “YY. - United States. _....-....-.-.----------| 68, 195, 351 | 74, 199, 815 | 59, 346,123. | 31, 631,163 | 10, 004, 959 | wea South America: Oo apf 
on Brazil 4_....2.22222-2---------- 8. 30, 000 30, 000 30,00: 1 30, 000 30, 000 noe Chile §__.-.------.-.-------------------} 1,515, 203. | 1,812,343 | 1, 695, 089.1. 741° 650 172, 681 Bee Europe: . : pe oe, Austria...------------------ 1, 928, 182 | 1,891,381 | 1, 180,451 511, 945 - (2) Be, oe - Belgium..._._2--2--2--2 eee]. 164, 420 155, 670 | § 130,990.) 125, 820 (?) _ Boe . Czechoslovakia_..........-.........---] 1,779, 176 1, 807,663 | 1,652,920 | 1,235,078} - (2) | Bee “™ France_.----.- 49, 191, 300 | 50, 731, 100 |-48, 570, 980 | 38,784,209 (2) | peo ‘Germany °__....22_222---.----.-------| 6, 296, 261 | 6, 191, 232 5, 658, 574 | 2,574,049} (2) mee Greece.......--..2-----2-------.-----.-| 166, 868 253, 025 256, 161 235, 967 | (2) er oo Hungary...----.-----2 199, 547 251, 711 157, 421 84, 033. |- (2) / . woo Italy... 2-2-2 eee 625, 488° 715, 171 718,124 | . 560,853 |. 458, 362 Be “~~ Luxemburg...__2.--..-----_-.-......-|. 7, 026, 832 7, 571, 206 | 6,649,372 (| 4, 764, 926 (2) fe __. Netherlands_....-_.---..2.____..__.__- 1, 100 900 |.---.-------|------------| Qa ge | Norway-.......-.------.._--.-____. 530, 508 746, 112 772,423 | ~~ 574,°887 (2) | eos | Poland......-2..22.-----.-------1---..| «736,755 | 659, 568 476, 846 284, 653 2) Mie Portugal__._--_-.-2-2-------2---.--..--| 14, 000 8, 507 @% | (2) a ys Rumania.._...-2-22 22 83,869 | — 90,014 | 92, 517 61, 907 (2) Bo < Russia._.......--------._--___..-------| 8 5, 911, 456 | 97, 849, 000 9.10, 425, 000 |? 10, 612, 000 -(2) | Been  Spain------------222-22--22-----.1.-.--| 5,771, 207 | 6, 546, 648 5,517, 211 | 3, 190, 203 1, 847, 000 eee ™S Sweden.........-..-..--.-........ 4, 668, 801 | 11, 467, 551.} 11, 236,428 | - 7, 070, 868 | (2) | x ne ~\_ Switzerland eee eee eee --.--| 65, 702 88,445 |- 101, 925 34, 239 (2) S ee ae “ United Kingdom: | rr Pe - | We . Great Britain "1 _______._..________| 11, 443, 083 | 13, 427, 043 11, 813,'850-4.:.7;.748, 255 | QQ . - ae ._ Northern Ireland..._-..--...--....| 819 |. 700 |-_.. ae (2) . Bethe | Yugoslavia.....2---2-----------2.-2..| 439, 481 427,946 431, 189} 133, 112 -Q oe an Asia: . SRR : eee China... -.--2.----2----------| #2, 000,000 | 2, 672, 400'| 2, 261, 2088/9; 242,200] a) a ho Chosen. ----_ 222222222222] 504,375 | "551,814 | 5894974 “ay (2) oe Bt | | India, British..-..._...-----.-..-.....| 2,088,991 | 2, 467, 533 1,879,311 | 1,650,962) = (2) OS a | Japan_...-.22 ee 157, 706 177, 557 245, 992 (?) ~ Q) 8 he _ Russia....---.-222 22222 8 12, 970 (°) (*) (9) (2) ae Unfederated Malay States: | - rg! Johore.__.....2-2- 2-2-2. 654, 981 755, 138 714, 081 496, 723 (2) . ” gor Ati Trengganu.._--.......-.-_.______. 26, 343 55, 693 76,187 | — 206, 369. -() 4 ye 2a: . - me Algeria. __-....-.....-..--------...._.-] 1, 985,626:| 2, 196, 182 2, 231, 868 | 1, 016, 957 2) od Bee : _ Belgian Congo_-__._._.2-2-2- 51, 000 50, 000 14, 000. 19, 000 (?) : Boies ~ Morocco, Spanish 1______..-2.---__..| 1, 060, 709.| 1,061, 424 752, 715 - 600, 650: 171, 182 ! rye Rhodesia: | . 
me Northern.._....---2-_-_- 2 4, 538. 3, 613 10 771 722 , Qe | Southern--_..-.--.-22222-2 2 8, 112 3, 406 2, 524 535 |... - m South-West Africa.....-.....-..__._ 29, 929 28, 697 39, 969 |. 22, 214 (2) ; Fee mo Tunisia_..._-...-2-2- 222 ee 909, 000 977, 000 828, 000 446, 600 209, 000 . Union of South Africa !.__.__...__ 20, 898 38, 270 51, 662 15, 447 16, 024 : Oceania: 

. Australia: 
New South Wales 12___.__._...____ 85, 558 13 6, 580 |__--.-- Jee (2) Queensland___......-.-2---2- ue |e 1, 256 2, 456 4, 629 (2) be South Australia___._______... 628, 240 861, 420 943, 293 293, 820 546, 562 " New Zealand ¥_____..22-_- 12, 929 8, 172 16, 409 | - 7, 031 (2) 

174, 076, 000 |201, 175, 000 |179, 000, 000 119, 523, 000 (2) 
eee 

1 Shipments. . ? Data not available; estimate included in total for 1931. 
3 Shipments from Wabana mines. 
4 Approximate production. 
5 Production of Tofo mines. 
6 Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 7 Less than 1 ton. 
8 Year ended Sept. 30. 
* Russia in Asia included with Russia in Europe. 
10 Exports. - 
1 Exclusive of bog ore, which is used mainly for the purification of gas. 12 Exclusive of iron oxide used for paint. 
13 Quantity smelted; production not available. 

° 

‘
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. Production and. shipments——The total production of pig iron, ag 
| exclusive of ferro-alloys, reported by manufacturers to the Bureau of 3 

Mines, was 8,549,649 gross tons in 1932 compared with 17,952,613 aa 
tons in 1931. The production in 1932 consisted of 8,534,594 tons 4 
made with coke as fuel and 15,055 tons made with charcoal. Of the mt 
pig iron manufactured in 1932, it 1s calculated that 391,522 gross tons oe 
valued at $5,255,688 were made from 652,352 gross tons of foreign ore EH 
from Africa, Australia, Canada, Chile, Cuba, Russia, and Sweden, eg 

_ Indicating an average pig-iron yield of 60.02 percent from imported =  — 
ore. Domestic ore and 1,954,710 gross tons of cinder, scale, and | Ee 

----gerap, amounting in all to 14,483,596 tons, were reported as used in ey 
making 8,158,127 tons of pig iron, indicating an average pig-iron ae 

+ yield of 56.33 percent. from domestic materials. | | i 
. oy 

: Pig iron manufactured in the United States, 1981-82, by States, in gross tons oe 4 

| State 1931 1982 State. 19381. |. 1932 a 

_ Alabama_..-_..-...---------] 1, 640,851 | . 652,898 || New York................-._| 1,060,935 | 624,169 ee 
: Illinois._................_.__| 1, 965,469 | 919, 247 |} Ohio._......-....._.-____..__| 4, 117, 384.| 2, 387, 028 Sn 

Indiana......................] 1, 790, 489 852, 276 |; Pennsylvania_._............-| 5, 036,305 | 2, 103, 170 eae 
Kentucky-------.-.---------| | 130,990 | © 72,855 || West Virginia__.-.......-.-.[ 605, 634 224, 032 oe 

~ Maryland.....--...---._...-] 676, 536 378, 739 || Undistributed !........-.....| 389,001 | ~©152, 710 oak 
, Michigan........-...........] - 537,350 182, 525 |eoo- |  - es 

Minnesota-....--------------| 1,669 |...--.-...|| — _ (h7, 952, 618 | 8, 549, 649 8 

Ut 1981: Colorado, Iowa, Massachusetts, Tennessee, and Utah; 1932; Colorado, Iowa, Tennessee, and ad 
. ah. oo a 

~~ he number of furnaces in blast on June 30 and December 31 and vos 
the total number of stacks recorded for 1931 and 1932, exclusive of . oe 
electric reduction furnaces, were as follows: SS oo ae 

Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1981-82 ! - “it 

| State . June 30, _____,_— June 30, oh 

: | 193l 1 tn Out | Total | 1982 In Out | Total as 
oot 

Alabama...........-.----------------| 12 6| . 19 25 4 3 22 25 | 
Colorado-_-_.._-..-----------------.---| 4 9 1 |..-.---- 5 § |-.------]-------- 3]. 3 che 
Mlinois_.......-.-...-..-------------- 7 7 18 25 6 3 22 25 cont 
Indiana__.....---1.------------------ 6 5 13 18 5 4 14 18 a 
Kentucky-.-...---.-.--.------------- 1 |.------. 2 2 |_-_---.. 1 1 2 ve 
Maryland..._......-..--..----------- 3 2 3 5 2 2 4; 6 oud 
Massachusetts--.------------------.-- a 1 1 |. .22.~-|.--.---- 1 1 af 
Michigan. -:_---.---_------.-.------- 4 3 5 8 2 2 6. 8 ee 
Minnesota........-..-..-------------|_-e ee |e--- ee 3 3 |------_-| eee 3 3 ea 
Mississippi..........-.--..------..--_|--- 22 - fee 1 Vee} a 
Missouri...........------.-----------|.-__-- |e. 1 1 |_...--.-|-------- 1 1 my 
New Jersey... ...-..-.-..-_-----------|----.---}----- 2 2 |---- fee fee Jee re 
New York. ..-_---------------------- 5 6 13 19 3 1 18 19 | had 
0) a 46 58 13 12 45 57 : 
Pennsylvania. -..-------------------- 27 17 81 98 12 14 81 95 So 
Tennessee_._..-_.-.------------------|---.----]-------- 6 6 |----.---]-------- 6 6 oe 
Utah........-.---..--22---- 2 eee 1 1 j-.---_-- 1 1 : 1] - a 
Virginia_....-.......------..-.-------|. 2. eee feel 7 7 j..--.---|----.--- 6 - 6 . - 
West Virginia.___...-.-...-.--22-2--- 2 2 1 3 1 1 2 3 

93 61} 227] 288 49 44) 235 279 . | 

1A merican Iron and Steel Institute. : 

182217—33——14 | ne
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pe The total shipments of pig iron, exclusive of ferro-alloys, reported | 
oe by manufacturers to the Bureau of Mines, amounted to 8,518,400 
ps gross tons in 1932, valued at $126,032,714, a decrease of 52 percent | 
Be In quantity and 56 percent in total value from 1931.. The values — - 
.- . given represent the approximate amounts received for the iron f.o.b. _ : 
ae furnaces and do not include freight costs, selling commissions, and 

Bo other items that are figured in some of the market prices of pig iron - 
bee _ published in trade journals. © co te Te : 

a SO Pig iron shipped from blast furnaces in the United States, 1931-82, by States = 

oes os | Po gat 82 | eg 

Fee ee : i: ad -. | QGrosstons | Value | Gross tons | Value oar 

Alabama. eee e-eeeeeee-------} 1,617,381 $20, 024, 541 733,774.| — $8,076,727 - “ 
ee Colorado-_......---.--------2--2---- +--+ @ of - Q Peo @ of Me ae: ge Mlinois___ eo --- ee ee eee] 1,727,834 | 29,178, 510 | 731,872 | 11, 544, 298 - oe Indiana 222222222] Bratton | 28% 458° 099 713,415} 11,019,875 Fe ToWa_-.--.----------2-2-n 22 ose eeeeeeeeee} (0) ag (1) a Ben _ Kentucky..__...4--.-----2- 22 eee le 128, 194 (1) 74, 481 (1) : be Maryland.__-- 2-2-2222 -22_1_ sn 677,076 | - () | - 367,614] ~~ Qa) er _ Massachusetts-..----------..--.--------------- —F) @) to @. @) = Hoss Be Michigan____---....-----222-2-22222 | 519,643.| 8,964,430 | 280, 536 | 4, 260, 508 4 Fo Minnesota. 122222222 17,8738] 7 @)) | 71 (Yo Wg New York. 2222220222022 2IIE ITT] 1,014,320 |. 15, 568,275 | 504” 350 8, 546, 837 . Boe Ohiow aie see as IIIT] 4} 290, 669 | 69, 001,692 | 2,505,268] 97" 886° SII : ve Pennsylvania-.-...222222222222 | 5,099,016 | 86,877,965 | 2,069,553] 32764148 Be Tennessee..--.-.-----------------------------| 8,094] 2038 1 | a3] ay cot Be _ |. tab... 22+ 2. eee eee ene eee © ef . @M | (1) Gyo if Wo Virginia. ._ 2.2.2. 22-2 --- eee 26,519; 6 @) 1, 710 (1) > go -. West Virginia._-7-2277TTTTTTTTTITTTTT TT] 59! 831 (1) 245,869} () pe | Undistributed..---------- 2-22] 865,249 | 2 26, 780,524] 193,814 | 411,924,400 

he 7 Oe | | 17, 812, 579 | 285, 147, 156 8,518,400 | 126, 032, 714 io 
Bo . 

Me. 1 Included under “Undistributed.” = = © i : 
Be 4 Includes figures for States. entered as “(1)?* above. — Don wd a a4 

: oo Pig iron shipped from blast furnaces in the United States, 1931-82, by grades : 2 

ee — :198L 1932 | : 

oe | Grade — Value Value | 
: , _ | Gross tons |--_________| Gross tons |————_—________ 
- | | Total | Average Total | Average : 

| Charcoal_.......-.--.-....-..---..| 62,195 | $1,260,496} $20.27 23,852 | $437,501 | $18.35 | | Foundry-.--2.2222222222222.22_1] 2, 021, 859 | 28, 812/509 | 14.25] — 972/630 | 12, 594” 358 12, 88 Basie_.__-222222222222.22222-2 12. 10, 367, 377 |162; 890,061 | 15.71 | 5, 144, 905 | 73, 973,005 14, 38 | Bessemer___-.......---------------| 4,371, 268 | 74,996,006} 17.16 | 1,919,325 | 31/.834° 238 16. 59 Low-phosphorus..-......--.-.-..-| 130,858 | 2,851,989 | 24,79 67,584 | 1, 387, 267 20, 58 Malleable........-.2-2-.2-..-.----| 778,359 | 12,779,283 | 16.42| 3647234 | 5, 397° 057 14, 82 
Forge.___..--_-__-_ ee 47, 729 763, 992 16. 01 8, 426 99, 762 11. 84 | All other (not ferro-alloys).....-.--| 32934] 792820| 24.07 17,444 | 379, 436 21.75 

: 17, 812, 579 |285, 147,156 | 16.01 | 8,518, 400 |126, 032, 714 14. 80 
ee 

Values at blast furnaces.—The average value of all kinds of pig iron 
: given in the accompanying table is based on the reports of the manu- 

facturers to the Bureau of Mines. The figures represent the approxi- 
: mate values f.o.b. blast furnaces and do not include the values of 

ferro-alloys. The general average value for all grades of pig iron at 
the furnaces was $14.80 a gross ton in 1932—-$1.21 less than in 1931 and 
$2.66 less than the average for 1927-31. |
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ae Average value per gross ton of pig iron at blast furnaces in the United States, A 

| State 128 | 192, | 1930 | 1931 |- 1932 8 

. Alabama. _.-----------------eeeeeeeeeeeeee----------| $16.71 | $16.19] $13.55] $12.38] $11.01 oe 
-Tllinois....---.---------------------2----------------| 17. 96 18.46} 17.80} 16.89] 15.77 - ONS 
Indiana. __.__.___.__--------------------------------| 16.56] =: 16.69 | 16.54] 16.53 15.45 aa 
Michigan ..______--_---------- ee eeneeteene--------] 19.00] 1676 | 18.08. | 17. 25 15. 22 es 

: New York..__._-.-------- eee enn een eeeeeeeeeee-]| 16.85 17.88 | 17.80| - 15.35 | 14.38 eo gh 
Ohio.._..---------2------ ene nnn n eee weenie neee-e| (16.98 17.30 | 17.05 16.08 | © 15.12. ae 
Pennsylvania..__.._.--.----------------------------- 17.61 18. 29 18. 18 17. 04 15. 83 Sow 
Tennessee_-_...----.-------------------------------- 18. 70 18. 46 19.64] 22.39; @) ae 
Virginia. ._._.-....-.-_--------------2--------------| 19-72] @) eo ot @ | re. 
Wisconsin. ----..-_-.--------------+----------------- (1) wen-------|----------|----------]---- eee e- 2 nes 
Other States ?____---- 22. ew eee eeeeeeeeeeeee------| «(17.10 | 16.83 15. 85 14.81 13. 40 ee 

Average fot United States........--2.---------| 17.27] 17.61] 17.13] 16.01]. 14.80 ye 

| 1 Included under ‘‘ Other States.” | | 7 — at 
2 1928: Colorado, Kentucky, Maryland, Massachusetts, Minnesota, Utah, West Virginia, and Wis- Re 

consin; 1929-30: Colorado, Kentucky, Maryland, Massachusetts, Minnesota, New Jersey, Utah, Virginia, ord 
: _ and West Virginia; 1931: Colorado, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Utah, Vir- ete 

ginia, and West Virginia; 1932: Colorado, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Tenn- | SESE 
essee, Utah, Virginia, and West Virginia. | oe | en): 

Commercial quotations.—The average monthly prices, according to ge 
| published market quotations of foundry, basic,and Bessemer pig iron = # 

at Valley furnaces and of foundry pig iron at Birmingham furnaces, er. 
are summarized in the following table. : | os 

| Average monthly prices per ton of chief grades of pig iron, 1981-32} | - oe 

| Foundry pig iron | Foundry pig iron Bessemer: pig iron ses os 
| | at Valley fur-| at Birmingham| at Valley fur- Basic pig iron at | ons 

Month naces furnaces aces aney x me 

| 1981 1932 1931 1932 | 1981 1932 1931 | 1982 ne 

January....--.-------| $17.00] $15.50] $13.96 | $11.64] $17.50] $16.00 $17. 00 $15.00 : cute 
- February..-.--------| 16.79] 1518] 1300]. 11.00] 17.29] 15.68] 1679) .14.68 | ch 

March.....---..-.---| 16.50] 15.00] 1267] ° 11.00] 17.00} 15.50] 16.50 14. 50 Pg 
April.....------------ 16.50| 15.00] 1210] 11.00] 17.00} 15.50] 16.50 14, 50 a 

AY.----.-----------| 16.44] 14.78 12.00} 11.00 17.00] 15.28| 16.38| 14.28 | ey: 
June__...-........-.-| 16.00| 1450| 1200] 11.00| 17.00] 15.00| 15.50} 14.00 /| oe 
July...--------------| 16.00] 14.50] 1200] 11.00) 17.00] 15.00] 15.50 14. 00 | ae 
August..........-----| 16.00] 14.50 12.00] 11.00] 17.00] 15.00] 15.50 14. 00 cng 
September. ._...----- 16. 00 14. 50 12. 00 11. 00 17. 00 15. 00 15. 50 14. 00 ee 
October....-.-.-----.| 16.00] 14.50] 1200) 11.00] 16.93] 15.00] 15.43 14. 00 op 
November. -_-.!----- 16. 00 14. 50 12. 00 11. 00 16. 50 15. 00 15. 00 14. 00 crn 
December.....-.-----| 15.75| 14.50} 1200| 11.00}. 16.25] 15.00] 15.00 14. 00 | oo 

Average....----| 16.25] 1475| 1231] 11.05| 16.96] 15.25| 15.88 14. 25 a 

1 Metal Statistics, 1933. | re , Oo 

Foreign trade in pig iron.—Imports of pig iron into the United - 
States in 1932 were 130,630 gross tons—55 percent more than in 
1931 and 2 percent more than the average for 1927-31. Netherlands | 
(74,372 tons), India (28,820 tons), and the United Kingdom (23,378 | 
tons) were the chief sources of supply. coe
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fo | Pig iron imported into the United States, 1928-82, by countries, in gross tons | 

bs a 7 _ Country 1928 1929 1930 1931 | 1932 - 

B, 7 North America: | . a | 
Bo - Canada_..-_~------------------------- 1, 015 -- 7, 382 664 2, 789 2, 113 
me Mexico_._---------------------------- 423 387 41 |---| eee 
wh Europe: | . : 
ue Belgium..._....-...------------------ 272 284 669 300 200 
Dog France- ~~ --.------------------------- 30 101 j------------] . | © 25 97 
ee .Germany-.--_._--.--------------------- 695 103 50 202 361 . 
Be Netherlands.-.-..-----.--------------| 26, 989 24,189 | 6,243 7, 209 74, 372 
so Norway... --.--------------------------|_—-1, 186 3, 400 2,610 | - 227 140 
ee Sweden-.-_-...------------------------ 2, 720 3, 534 4, 092 | 1, 900 561 . 
ye gj Bited Kingdom. .—--2--------------] 50,944 | 39, 140 14, 239 2, 656 23, 378 : 
Ber sia: . . 
Bg Hong Kong.._._..-_-.-.-------.------|_----------_|--- eee |----------- 2 |___. eee 
nes India, British-----.-.....------------ 56, 420 69, 243 108, 261 67, 930 28, 820 
Rer., Japan. __..---------------------------|------------]------------ 102 20 279 
Ma Kwantung...__----------------------|--------.---|------------ 60 1,098 | . 3099 © 

ee Oceania: Australia. -_.-..----.-------------|------------|------------]------------]| 5B J------------ 

ees eb a 140,694 | 147,763 | 187, 081 84, 411 130, 630 
bes Value... .-------2------------1-----------| $2, 282, 094 | $2, 398, 488 | $1, 806, 754 | $978, 683 | $1, 301, 625 

a _ Exports of pig iron from the United States in 1932 were 2,324 gross 7 
oe tons—65 percent less than in 1931 and 94 percent below the average = 
Bet for 1927-31. Exports to Canada declined from 3,408 tons in 1931 : 

to 322 tons in 19382. | os 

be. ae Pig iron exported from the United States, 1931-32, by countries, in gross tons | 

ro : Country 1931 | 1932 Country 1931 | 1932 
er i ] : 
fo North America: Europe—Continued 
25 Canada_...........----------| 3, 408 322 || Italy__....-.---------------- 27 26 : 
rete Cuba... ___.------------------ . 250 65 United. Kingdom-_---------- 714 136 
au Mexico---------------------- 192 323 || Asia: 
o Panama-_.---.-.------------ 161 60 . Ohina.._--..---------------- 142 100 | 
. Other countries__......---.-- 32 1 Japan.._...----------------- 637 200 " 
we South America: Philippine Islands._.-.._---- 48 233 
2 Chile_.__.......-.-----.--:--| . 56 15 || Oceania: . 

: Colombia......-.-.-.-.------ 88 96 | — Australia_.....--....--..-.-- 12 j-------. 
+ Peru..-._.-------.----------- 350 203 New Zealand _-_.....------.-: 15 |.--.---. : 

8 Other countries__.._.-.------ 50 135 | | 
Europe: 6, 719 2, 324 

Belgium..._......-.--------- 261 398 || Value___....___.._--.-.-.--.--~--|$150, 658 | $58, 966 | 
; _  France-..------------------- 206 11 

Germany-_------------------ 70 |_.--.--- 

: World production of pig iron.—World production of pig iron (includ- 
ing ferro-alloys) in 1932 was approximately 39,200,000 metric tons, a 
decrease of 30 percent from 1931 and 52 percent below the average for : 
1927-31. In 1932 the output of the United States represented about 
23 percent (33 percent in 1931) of the world output, and it was about | 
67 percent (44 percent in 1931) less than that of the producing coun- 
tries of Europe combined. The production of pig iron decreased 21 
percent in Europe in 1932 compared with a decrease of 52 percent in 
the United States.
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Pig tren (including ferro-alloys) produced, 1928-82, by countries, in metric tons os oo 

| Country ; 1928 1929 | 1930 |. 19381 |- 1932 ee, 

Australia_...............-.---.-----------| 417,468 | 387,975 | 1.447,000} 1388,000| —* 400, 000 as 
“Austria._-.----.22222222222 222 lll __-| 458,451 | 458,973 | 296,824 | «145, 016 94, 466 oe 

- Belgium_-----........-__...____.---...--] 3,856,990 | 4,040,530 | 3,365,240 | 3,197,790 | 2, 782,800 8 
Brazil...-..-.-..--------------------------| 25, 763 33, 708 34,974 | 135,000 1 35, 000 aM 
Canada...........-...-.-.----------------| 1,099,578 | 1,189,037 | 825,440] 474,204 162, 179 ER 
China ---------_..-...----.--.-.._.--.----| 1300,000 | 1300,000 | 1300,000} 1! 300,000 1 300, 000 a) 
Chosen..--.----.-.....---------.----------| 148,652 | 155,514] 151,378 | 1150,000| 1 150, 000 Si 

. _ Czechoslovakia. ___.......--.-.-.----------| 1,569, 264 | 1,644,515 | 1, 437,089 | 1,164, 726 450, 000 oi 
Finland...-.--......-.-.-..-.--.----------| . 8,470 6, 608 3, 444 12, 329 110, 000 as 
France..._----..-.-.-.-----.--------------| 10,072, 100 | 10, 362, 072 | 10,071,980 | 8,300,000 | 5, 519, 000 ee 
Germany (exclusive of the Saar)._.-.......| 11,803, 565 | 13, 239,455 | 9,698,421 | 6, 061, 068 3, 933, 026 | 2 

Saar_....--_._..............----------} 1,986, 184 | 2,104,940] 1,912,444 | 1,515,429] 1,349, 493 colts 
Great Britain....._._....-......._....__...| 6,717,400 | 7,701,200 | 6,296,259 | 3,818, 418 3, 630, 000 veg 
Hungary..---.....-.._.--.----------------] 285,461 | "367,951 | 257,226 | 159,630 | 1 150, 000 ree 
India, British. ._____--__-.._.__.-_--..----} 1,072,052 | 1,417, 563 | 1, 198,802 | 1,089,919 | 11, 100,000 i 

: Italy...----------.-_----------------------| 554,118 | 726,544} 587,504) 552, 852 488, 391 | coe 
Japan 3_..-.....__...-__.-_.__--...-.-.----| 1,540,465 | 1,561,448 | 1, 687,435 | 1,408,204] 11,400,000 © © 
Luxemburg..._._.-.-.-.-------------.----] 2,770, 066 | 2,906,093 | 2,473,714 | 2,053,158 | 1, 958, 930 ae 
Mexico.....-.-....-.-.-----2--2- eee 49, 442 60, 230 57,826 | 1 60,.000 1 60, 000 | 
Netherlands....._..__._.__..-.-.-.--------| . 258,224 | 253,776 | 272,718 | 256,717.) ‘236,426 | oe 
New Zealand-_-..__.....-.-.._---.---------- 6, 464 4,464] 8,205 3, 516 1 4,000 a 

_. Norway...-----_--------------------------| 128,598 | -153,395 | . 144,836 | 118, 887 | * 1119, 000 co at 
Philippine Islands_..._........-...---...-- 209; 166 178 .. 163 ‘ 1150 isa 

: Poland...............---------------------| 683,951 | 705,532] 477,949 | 347,114 | —-:198, 700 8 
Rumania.__...-.---.-----.----------------| 70, 128 72, 346 68, 843 25,804} 1 26, 000 gl 
Russia. .........-.-.-.-------..-----------| 8 8, 281, 977 | 8 4, 018, 700 | 8 4, 982, 200 | 5,007,000 | 1 5, 000, 000 og 
Spain..______.._.-._.-.-------------------} 562,821 | 752,618 | 621,891 | 479,215 | 1 289,000 ~~ Os 
Sweden......_-...-.....----.----------.--| 437,512 | 528,829 | 496,410 | «417,506 | 1 400, 000 oe 

: Union of South Africa.__.......--....-___-. 9, 057 16, 510 29, 726 8, 940 19,000. a ne 
‘United States_._.__.....--...__.___-.____-| 38, 780, 625 | 43,315, 279 | 32, 279, 283 | 18,715,216 | 8, 920, 878 os 

| Yugoslavia__-.. 2-222-222-2222 sll] "29,308 |" 30, 885 35, O11 37, 733 138,000 oe 

7 _ 88, 932, 000 | 98, 462, 000 | 80, 520, 000 | 56,302,000} 39,200,000, . : 

1 Approximate production. oe oo. | ct 
3 Includes pig iron produced at Government and other steel works for conversion into steel. oe 

: _ 8 Year ended Sept. 30. , | | a ed 

rs ee -FERRO-ALLOYS | | re. 

Production and shipments.——The production of ferro-alloys was | Oo 
| 230,311 gross tons in 1932 compared with 466,969 tons in 1931, a Ce 

_ decrease of 51 percent. Ferro-alloys were made in 1932 at 9 blast og 
furnaces, 12 electric furnaces, and 2 alumino-thermic plants; in addi- we 
tion, 1 plant made ferrophosphorus as a byproduct. - 4 

The shipments of ferro-alloys of all classes in 1932 were 218,646 og 
gross tons valued at $14,003,672, a decrease of 45 percent in quantity OR 
and 54 percent in total value compared with 1931. So 

Ferro-alloys shipped from furnaces in the United States, 1931-32, by varieties aS 

—— a 
| | 1931 1932 8 

Variety of alloy TL ” 
Grosstons} Value {Grosstons; Value | ee 

Ferromanganese...__....-.----------------------------| 159, 168 | $12,999,329 | 70,417} $5, 061,029 oo 
Spiegeleisen...._---.------------------------.----------| 65,327] 1313,068| 31, 071 745, 966 : 
Ferrosilicon (7 percent or more silicon) _........-....---| 153, 063 7, 213, 205 97, 224 3, 517, 268 ve 
Ferrotungsten.-..-.----------------------------------- 870 | 1,690, 298 295 |. 525, 239 4 
Ferrovanadium.._.......-..---.------.-.-.-------.---- 616 1, 613, 381 283 704, 038 Af 
Other varieties !__._..---------------------------------| 29,251 | 6,935,208 | 19,356 | 3,450,132 a 

398, 295 | 30,764,549} 218,646 | 14,003,672 

1 Ferrochromium, ferromolybdenum and calcium-molybdenum compounds, ferrophosphorus, ferroti- , 
tanium, ferrozirconium, silicomanganese and silicospiegeleisen, and zirconium-ferrosilicon. os
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-. Ferromanganese.—The shipments of ferromanganese in 1932 were > 
= ——s- 70,417 gross tons, a decrease of 56 percent from 1931. The average 
po value per ton f.o.b. furnaces reported for ferromanganese was $71.87 : 

jn 1932 compared with $81.67 in 1931. a a 
ca, _ Ferromanganese was made at 5 furnaces by 5 producers in both ~— | 

Bo 1931 and 1932. | ce | 7 ; ae 
AP ~The production of ferromanganese in 1932 was 56,350 gross tons 
ee containing 43,760 tons of manganese (metal), an average of 77.66 — 
"ss percent manganese. In the production of ferromanganese in 1932 Se 
fre there were used 90,677 gross tons of. foreign manganese ore, 91 tons of _ 
....... foreign ferruginous manganese ore, 10,666 tons of domestic manganese —«_—y 
_. ore, 1,642 tons of domestic ferruginous manganese ore, 3,537 tons of => 

Iron ore, and 1,499 tons of cinder, scale, and scrap. The quantity | ; 
. Of, manganese ore used per ton of ferromanganese made in 1932 was 
Bo 1.798 tons; in 1931 1t was 1.799 tons; and in 1930 it was 1.792 tons. 
“Of the foreign manganese ore used in 1932, Russia supplied 46,596 
-. gross tons; Brazil, 25,279 tons; India, 11,541 tons; Africa, 5,135 tons; “ 
Be and Cuba, 2,126 tons. The quantity of domestic manganese ore used 

ne in the manufacture of ferromanganese in 1932 represented 10.5 percent a 
-. . Of the total manganese ore used, compared with 4.1 percent in 1931. 

gc. Ferromanganese produced in the United States and metalliferous materials consumed 3 fo g P Me the UN i 1 7 consumea 
P . I an tts manufacture, 1928-32 - ro 
Bo ee _ a | ae “s 

he ene Ferromanganese produced Materials consumed (gross tons) — . a oi 

be 7 — as Manganese \ 
He op yanest te poe _ jore used per 4 

ae Gross | . | Iron and | Cinder, | manganese \ 
ge a tons. | COC OTO |s anga- | scale, | made (gross - . 
hoe Gross niferous and tons) 
oo | Percent | tong | Foreign |Domestic| iron ores; scrap | | 7 ; 

ie — ygeg. | 319,770 | 78.62 | 251,400 | 566,850 | 37,827} 23,1509/ 8395} 1,801 : 
phe 1929....-2.---_----] 339, 205 79.30 | 269,000} 614,763 | 27, 558 47, 735 7, 811 ~—6«i 894 o 
Ba 1930..---.--------| 274,830| 78.59] 216,000] 469,478 | 32)969/ 513039| 9,712 1, 792 

ee 1981-2222 ----} 166, 937 78.59 | 131,200 | 287,973, 12, 277 19, 214 3, 405 1, 799 : 
mo 1932.-_____...--..-| 56,350] 77.66 | 43,760 90,677| 10,666| 5,270 i 1798 | 

io Quantity and tenor of manganese ore used in manufacture of ferromanganese in the 
_ Umited States, 1931-32. | 

| 1931 1932 

SourceJofjores Manganese Manganese 
conten conten Gross tons (percent, Gross tons (percent, 

natural) natural) 

Africa._.......---.. +--+. eee 26, 133 49. 79 5, 135 49, 44 
Brazil._.._._...-...------------ ee ene eee 62, 630 43. 42 25, 279 44.19 
Chile_..--....---2- eee 4, 363 46. 64 |_-------_----]------------ 
Cuba_._----. 22. ene nef eee 2, 126 54. 26 

. India___.._..---- 22-22 26, 267 50. 75 11, 541 51. 04 
Russia. ._--.....-.----2- eee eeeeeeee 168, 580 49. 29 46, 596 49. 45 
United States__.....---.----- 22 e ee 12, 277 39. 21 10, 666 44. 84 

300, 250 47. 79 101, 343 47. 94
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_ - Spregeleisen.—The shipments of spiegeleisen in 1932 amounted to _ oe 

31,071 gross tons (44 percent less than in 1931). The average value © ae 
per ton at the furnaces was $24.01 in 1932 and $23.73 in 1981. ED 

-. The production of spiegeleisen in 1932 was 37,317 tons, averaging (one ES 
about 20 percent manganese. Spiegeleisen was made at 4 furnaces © we 
by 83 producers in 1932. ois 

a _” Ferrosilicon—The shipments of ferrosilicon were 97,224 gross tons 
containing 21,255 tons of silicon in 1932 compared with 153,063 tons wed 
containing 38,520 tons of silicon in 1931. | | , oe 

+ The production of ferrosilicon amounted to 116,593 gross tons in | eee 
1932, of which 65,084 tons were made by the. blast-furnace process Fe 
and 51,509 tons by the electric-furnace process. _ | ee 

| _ Ferrotungsten.—The shipments of ferrotungsten in 1932 were 295 =. 
- gross tons containing 527,356 pounds of tungsten, and the average rye 

~ value por pound of contained tungsten was $1 f.o.b. furnaces ($1.10 ey 

The production of ferrotungsten in 1932 was 246 gross tons averag- ai ss 
ing 79.88 percent tungsten. The ferrotungsten produced in 1932 ee 

| was made chiefly from ores from China and Nevada. ee - aa 8 
- Ferrovanadium.—The shipments of ferrovanadium in 1932 were 

283 gross’ tons containing 235,118 pounds of vanadium and were —_ Ss 
valued at the furnaces at an average of $2.99 per pound of contained | ae 
vanadium compared with $3.131n. 1931.0 re Oe 

Fhe production of ferrovanadium in 1932 was 109 gross tons ee 
| averaging 36.73 percent. vanadium. It was reduced chiefly from a 

- yanadium oxide made from roscoelite-carnotite oresminedinColorado ss 
~ - and Utah. a | | | We ne 

- Other ferro-alloys—Although substantially less than in 1931 the 1k 
shipments of silicomanganese, silicospiegel, ferrophosphorus, ferro- _ noe 
chromium, and ferromolybdenum in 1932 did not decline as much as — hg 
the shipments: of ferromanganese, spiegeleisen, ferrotungsten, and oS 

. ferrovanadium. ‘The shipments of silicomanganese and silicospiegel __ ee 
- decreased 39 percent from 1931; ferrophosphorus 36 per cent; ferro- ae 
chromium 33 percent; and ferromolybdenum and calectum-molybdenum 2G 
compounds 43 percent. The shipments of ferrotitanium in 1932, “4 
however, increased 5 percent over those in 1931. oe 

Foreign trade in ferro-alloys—lImports of all alloys of the rarer Og 
metals are not recorded separately but are grouped as shown in the — 
next table. Ferromanganese and spiegeleisen constituted the bulk _ og 
of the imports in 1932. Oc : od 

| The imports for consumption of ferromanganese in 1932. (chiefly ae 
from Canada and Norway) were 18,470 gross tons, a decrease of 25 a 
percent from 1931. The imports from Norway in 1932 increased ly 
about 67 percent and those from the United Kingdom decreased o 
about 73 percent compared with 1931. , oe 

The imports for consumption of spiegeleisen in 1932 (chiefly from | oa 
Canada and the United Kingdom) were 8,364 gross tons, a decrease — : 
of 12 per cent from 1931. | ce
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re Ferro-alloys and ferro-alloy metals emported for consumption in the United States, : 
Bey 1931-32, by varieties ae 

Bs 1931 1932 

7 | _ Variety of allo Gr } : - _ fee anneny y ‘| weight | Content woieks Content : 
poe (gross (gross j. Value (gross (gross Value 

ro tons) tons) : tons) tons) - 

Maar! Ferromanganese: Z ‘ 
can Containing over 1 percent carbon___}| 24,234] . 19,488 | $1,713,287 | 18,443] 14,756 |$1, 085, 691 
Be Containing not over 1 percent ear- | : 
wos bon. ._-.----------- Le 430 348 38, 359 27 23 §, 335 
Be Manganese boron, manganese silicon, . 
He “Imanganese metal, and spiegeleisen, | . 
Be N.€.8__.-------- eee (1) 481 . 44,929 (f) 329 31, 451 
poe Spiegeleisen__....-.--.--..-222- 2 eee 9, 482 @) . 247, 788 8, 364 (1). 192, 037 
Be Ferrochrome or ferrochromium contain- po a 
ee ing less than 3 percent carbon. __-..._- 1385} . 91 21, 463 159 | ~ 106 30, 984 
Bo | Ferrophosphorus__......---------._.___- 1, 839 ) 134, 773 711 (1) 48, 251 
Be, Ferrosilicon:. _ . | 
Bee Containing 8 percent and less than | ) 
Ree 60 percent silicon__..__-._.....___- 3, 758 924 126, 509 864 312, 38, 200 
foe Containing 60 percent and less than : - 
we : 80 percent Silicon._-.....-.---._.__ 25}  — 20 1, 888 |..----- 2 |e. eee 
Rape og Chrome or chromium metal_.__...._..__]----------|----------|------------ (1) - 20 19, 289 " 
Se foe Chromium and zirconium silicon and | | 
ar . -ealcium silicide._._....-.----.-_-_ 22 40 (1) 6, 629 79 (1) 11, 511 
Bee Silicon aluminum, aluminum silicon. --__ 13 (!) 1, 800 |.----.----]-----_----]---------- 
Be . Ferrosilicon: aluminum and ferroalumi- oe 
We | num silicon and alsimin_........_..-_- 16 (1) 2,149 j__-22-__-}----- eee |-ee eee : 
Ro 7 Ferromolybdenum, molybdenum metal ve 
Woy . and powder, calcium molybdate, and co vo, an 
Bs other compounds and alloys of molyb- | | 
pee * co denum 2-2-2 a ee (!) 94 213, 660 . . (t) (?) 89 , y 

an Ferrotitanium.............----2-------|- 1] (Q) 379 2 (1) 718 4 
Be Tungsten and combinations, in lump, . . + 
ee grains, or powder: . | 
ie Tungsten metal__.........-.--------} © 9 11,716) (4) 6 5, 882 
ee ‘Combinations containing tungsten ; _ . . 7 
A - or tungsten carbide.......-...--...]| @) (3) 24} (1) (4) 332 
oe Tungstic acid and other compounds of - . 
ae tungsten, n.s.p.f_--...----.-2 ee (1) 1 3, 819 (1) ‘1 2,629 ’ 
a Ferrozirconium and zirconium-ferro- oe 

wee, silicon........--._._..-.__._-____.__... (3) @) 312 a weet Po 

yl 1 Not recorded. 4131 pounds. ‘ : 
. 2 44 pounds. 5 496 pounds. 

a 33 pounds of tungsten. 

“ Ferromanganese and ferrosilicon imported into the United States, 1931-32, by | 
| countries 

[General imports] 

Ferromanganese (manganese content)! |; Ferrosilicon (silicon content)? 

Country 1931 1932 1931 1932 

Gross Gross Gross Gross tons Value tons Value tons Value tons Value 

Canada____._-__.......--..--] 8,331 $865, 891 | 6, 747 $603, 934 442 | $71,924 54 | $9, 969 
- France__-._....-.------------ 180 21, 970 500 26, 689 |...._.--|_---------]_-..----]----___ 
Germany. ._..__..-----_-.-. 410 * 20, 611 675 23, 948 9 1, 867 3] 1,105 
Italy....-...--__-___--- ee 590 82, 312 327 33, 831 30 4, 658 46 | 6,317 
Japan_.....-.-_- 2-2-2 |e ee]. ---------}--------}------------ 13 809 |_.-_----]----.-- 
Norway__._.----------------] 2,712 285,963 | 4, 542 235, 746 244 26, 800 65 | 9,366 
United Kingdom__.._..-__--| 5,105 315, 842 | 1,402 72,618 |...--..-|.---------]--------]------- 
Yugoslavia and Albania_--___ 436 14, 580 393 14, 452 |... -.._]----------|--------}-- eee 

117, 764 | 1 1, 607, 169 |114, 586 | 1 1,011, 218 2 738 | 2 106, 058 2168 (2 26, 757 

1 Includes small quantities of other manganese alloys. 
2 Includes small quantities of chromium and zirconium-silicon and calcium silicide.



_ ss TRON: ORE, PIG IRON, FERRO-ALLOYS, AND STEEL =§«- 208 

| The exports of ferro-alloys are relatively ‘unimportant. Ferro- a . 
- - manganese and spiegeleisen usually constitute the greater part of the oes 

total exports, but in 1932 only 33 gross tons (probably ferroman- ng 
--—-« ganese) were exported compared with 1,306 tons in 1931. Tungsten oe 

and ferrotungsten, the exports of which increased from 13 gross tons | ay 
| in 1930 to 472 tons in 1931, amounted to 63 tonsin 1982.00 a 

Ferro-alloys and. ferro-alloy metals exported from the United States, 1930-382, by | : 
— oo | ' varieties : a oY 

| | | 1980 1931. | 1982 - os 
| a | Variety of alloy nn rn rs ns 7 ae 

- oo : . Gross | Value | GTS | Value ne Value es 

aeteeelewe Lannscecvresorrcesorereeerora]} 6, 189 | $145,620) 1,306] $38,506] 33] $2969 8, 
Tungsten and ferrotungsten (including tungsten : . do er 

a WIEC) 2----eeeeweneeneneneeweneneenennnnnnnnnnne] 1B | 221,984 | 472] 624,412 | 63 | 172, 585 oe 

| oe ! Not separately classified. | | . . | | nes a 

| | - STEEL | | et 
| | Production.—The following tables covering the production of steel os 
were compiled by the American Iron and Steel Institute. No data OSS 

_-. whatever are available on the value of the output of crude steel at the oss 
| mills, but the weekly issues and annual statistical reviews of Iron ee 

Age give market quotations of prices of steel billets and some of the = = 
. leading forms of finished steel. The price of both open-hearth and oS 

- Bessemer steel billets at Pittsburgh in 1932 ranged from $26 to $27.75 nae 
| a gross ton; in 1931 it ranged from $28.80 to $30 a ton. Tank plates — 8 

at Pittsburgh ranged from 1.5 to 1.6 cents a pound in 1932 and from ee 
, 1.54 to 1.65 cents a pound in 1931. Structural shapes at Pittsburgh — oY 

ranged from 1.5 to 1.6 cents a pound in 1932 and from 1.5 to 1.65 a 
cents a pound in 1931. MHot-rolled annealed sheets, no. 24 gage, at 8 
Pittsburgh ranged from 2.1 to 2.22 cents a pound in 1932 and from _ 28 
2.15 to 2.4 cents a pound in 1931. Pe 

The production of steel in 1932 was 13,681,162 gross tons, of which 
- 11,907,330 tons were open-hearth, 1,532,076 tons Bessemer, 645 tons og 

crucible, and 241,111 tons electric steel. In 1931 the production 8 
was 25,945,501 tons, of which 22,509,566 tons were open-hearth, og 
‘3,023,446 tons Bessemer, 1,547 tons crucible, and 410,942 tons 
electric steel. | oe 

| Bessemer steel ingots and castings manufactured in the United States, 1928-82 by : 
| _ States, in gross tons | s 

; | State 1928 1929 1930 1931 1932 - 

Ohio...------2-eese--eeeeeeeeeeeeeeeee---| 2,577,728 | 2,724,864 | 1,892,021} 1,303,875 | 939, 228 
Pennsylvania.............-----------------] - 2,293,085 | 2,427,490 | 1, 732,545 | 786,767 | 233, 215 | 
Illinois... .--.---.---.--2-.22--22....-.-...| 978,511 | 1,073,790 | "718,104 | 420,569 | 250, 983 a 
Other States...----------------------------| | T7872 | 886,365 | 68% 780 | 422, 285 | _108, 650 : 

6,620,195 | 7,122,509 | 5,035,459 | 3,023,446 | 1, 532, 076 :
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Hy Open-hearth steel ingots and castings manufactured. in the United States, 1928-32 . 

ee | °°. by States, in grosstons _ 

eo. oo State = a8 929 | 2980 1931 | 1932 oi 

ae New England States..........--....-..-.-| _ 285767 | 325,982 | 214,425 |. 175,673 | 128,207 —™*” 
Bea - New York and New Jersey._-..-----.-----| 2,323,333 | 2,541,856 | 1,764,976 | 1,144, 839 589, 945 
oo - Pennsylvania_.......--..------------------| 15, 261, 713 | 17,504, 807 | 12, 488,175 | 7,384,091 | 3, 506, 451 | 
bes Ohio. -------22222222 2222222222222 1} 10; 179, 096 | 10, 241,579 | 7, 152,526 | 4,954, 069.| . 2° 849; 170 
Pee | Indiana__..-_-.1--.2-----------------------| 5, 971,416. | . 6, 235, 333 | 4,742,297 | 2,746,899 | 1, 428, 091 a 
ae Ilinois_.-___-.----------------------------| 3, 289, 669 | 3,607,810 | 2,514,799 | 1, 450,637 695,936 a 

os Other States_..........--.-----------------| 6,852, 962 | 7,896,271] 6,171,974 | 4,653,358 | 2,709,510 “ 

ea : | | 44, 113, 956 | 48, 352, 888 | 35,049, 172 | 22, 509,566 | 11, 907, 330 ‘ 

re sh _ According to these tables there was a decrease of 49 percent in the - 
gee production of Bessemer steel and of 47 percent in that of open-hearth 

steel in 1932 compared with 1931; the total production of steel dee 
Bee creased 47 percent also. Of the total output in 1932, 87.03 percent —/ 
ee was open-hearth, 11.2 percent Bessemer, and 1.77 percent other 4 
~.- @lasses of steel. re BO 
Be Of the total output of open-hearth steel 11,742,682 gross tons ss 
<.-were made by the basic process and 164,648 tons by the acid = 
© process compared with 22,130,398 tons of basic steel and 379,168 ~— 
* tons of acid steel in 1931. rns re, 
eo The production of steel by the electric process decreased 41 percent = 

f compared with 1981.0 
aoe ol | Steel electrically manufactured in the United States, 1928-32, in gross tons | a 
Bibi / a | . ae po | oe 

Pe | Year Ingots a Total | Year — Ingots eS Total a 

yoo 1928_.._............| 453,692 | 348,568} 802,260 |] 1931_.__.......-...-| 235,376} 175,866 | 410, 942 i 
aan 1929__..--..........| 532,392 | 419, 039 951,431 |) 19382__...-.-....-...] 141, 328 99,783 | 241,111 "4 

seo . 1930..-.------.-----] 307,418 |. 805,181 | 612,599 || — | : 5 ——— Ss 

7 | Figures for the total production of electric steel in 1932 include 
- 140,877 tons of alloy-steel ingots and castings that were alloyed with | 

nickel, vanadium, tungsten, chromium, molybdenum, and other | 
metals (116,765 tons of ingots and 24,112 tons of castings) compared 
with 232,113 tons (186,027 tons of ingots and 46,086 tons of castings) | 
so alloyed in 1931. : | | | 

The number of completed plants equipped for the manufacture | 
| of steel by the electric process was 247 on December 31, 1932 com- 

pared with 250 at the end of 1931. : 
Foreign trade vn steel—The imports of steel, though substantially 

smaller than in 1931, declined relatively less than exports. The 
imports of some steel products (rails, sheets, tin and terne plates, | 
nails, and wire rods) in 1932 were larger than in 1931. The imports © | 
of steel ingots declined from 20,023 tons in 1931 to 2,396 tons in 1932.
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a Iron and steel imported into the United States, 1980-82 oe 

| | 1980 1931 = | 1982 oS 

| | Article a ee -. 
Gross Oss ross Tole re | an | - tons Value tons | Value tons Value . 4 

- Bar iron__2-------------2---------------------| 1,376 | $101,624] 854] .$48,323| 505] $25,718 
Boiler and other plate of iron and steel_...-...; 1,892 59, 837 755 33, 249 421 10, 623 OEY 
Castings and forgings.._._......--------------| 1,526 244,095 | 1,775 238,472 | 9811. 105, 233 Ng 
Cast-iron pipe and fittings. ____-.-.-------.--.| 11, 874 319, 204 | 6,641 |. 183,010. 250 6, 212 ng 
Other pipes and tubes._--.....----------------] 21, 453 | 2,395,012 | 15, 791 | 1,721,624 |. 6,937 673, 297 ee 
Hoop, or band iron or steel, cut to length..-__-| 5,278 | 189,555 | 8, 620 251,181 | 12,694.) 347,837 | ne 

- _. Hoop, band, or scroll iron and steel._......-..-| 9,779 396, 492 | 19,371 | 657,811 | 19,284 | 459, 317 aS 
: _ Iron and steel scrap_..------------------------| 2% 482 | 395,161 | 16,279 | 117,954 | 9,775 59, 210 es 

Nails__..-...-..----------+--+-----------------| 6,014 | 544,454 | 8,106 | 633, 032 | 10,876 | 721,206 ee 
| - Rails for railways-_....--.-.-.----------------| 8, 307 | 240,331 | 5, 007 99,607 | 5,662 | 196,342 ad 

o - Sheets of iron or steel, skelp, saw plates, and Ds — oy ta 
steel, N.e.S__..._../.--..---------------------| 26, 594 | 1, 247,891 | 16,152 |. 600,637 | 21,831 | 441,862 aA 

Stee einforcement b a woene eel ano ras {38 832 | 812,766 | 27,176} 406, 066 a - Reinforcement bars...-....---------+----- , ’ 2, ’ , 066 oa 
Other bars. ._..--------.------- soe oeee \as, 365 | 2, 302, 594 (er 540 | 1,748,620 | 31,997 | 834,105. os 

| Steel ingots, blooms, slabs, ete....\.......-----| 22,313 | . 749,010 | 20,023 | 518,563 | 2,396 74, 941 me ond 
_ Structural iron and steel__.-..--------~-_----~/120, 333 | 4,004, 425 | 72,329 | 2, 226, 454 | 36, 547 642, 217 gs 

Tin and terne plates_-.....-------------------|. 261 - 67, 102 196 42,704} 7, 245 471, 939 os 
Wire and articles made from wire. _.-.--------|--------| 2,850, 389 |_.....-_} 1, 925, 673 |-.--...-] 2, 149, 159 ee 

_ Wire rods__._2..-...-.-----..-----------------] 8,843 | 585,191} 7,114 | 472,240] 7,933 | 397,354 ee 
_ Other advanced manufactures.....-.-.-------- --------| 2,216, 581 |-.----.. 989, 908 |-..-....] | 461,218 . oo 4 

The export trade in steel slumped greatly in 1932, and except for a “aM 
_ few items all products were affected more or less. Someofthelarger as 

| decreases in tonnage were recorded for steel bars, wire rods, both oe 
galvanized and black sheets, tin and terne plates, unfabricated plates, oa 

_ structural shapes, and rails. 7 | on 

a Iron and steel exported from the United States, 1931-82 | ie 

, | - | 1931 1932 ne 
| ae Article “aoe | bom) OBES 

ross ross |. sO ay 
| | tons | Value tons Value 0, 

| ee co 
7 : | og 

Semimanufactures: enn 
Steel ingots, blooms, billets, slabs, and sheet bars_---- 7, 965 $331, 707 1, 627 $63, 889 ey 

_ Iron and steel bars and rods: . on 
Tron bars.._.-....--------2...----....-----------} 1,017 95, 954 617 42, 906 a 
Steel bars..._....---.-.---...-.----.--------2----| 42, 613 2, 328, 632 15, 548 827, 251 . wah 
Alloy-steel bars...-.....----.------.-----~------. 2, 968 498, 606 1, 622 250, 958 ote 

_ Wire rods__....-.--------------------------------| 82, 125 1,297,110} 14, 818 583, 451 tees 
Iron and steel plates, sheets, skelp, and strips— eae 

Boiler plates. ..........-...--..-----...---..--..- 500 32, 468 | 818; © 45,692 ee 
. Other plates, not fabricated_...-.........--------] 41, 978 1, 878, 230 | . 9,477 478, 112 et 

Skelp iron or steel_........-....-.-.......-.......| 56, 498 2, 369, 366 25, 486 910, 162 oe 
Iron or steel sheets, galvanized _-_.-..-.----.---.-| 51, 523 4,294,442} 26,924} 1,982,002 ed 
Steel sheets, black.....................-..-..-----| 91, 786 6, 917, 787 38, 277 2, 844, 285. ve 
Iron sheets, black...............--...-----.------ 5, 523 446, 589 2, 461 175, 995: oy 
Strip steel, cold rolled___.....-...--......-.-.--_- 8, 897 739, 545 5, 558 500, 170 ie 
Hoop, band, and scroll iron or steel__.....-.-.--.-| 19, 333 1, 094, 930 12, 219 626, 881 | 
Tin plate, terne plate, and taggers tin....-.......{ 84, 433 7, 841, 193 39, 603 3, 272, 566 | os 

Manufactures—steel-mill products: o 
: Structural iron and steel: ao 

Structural shapes: ut 
Not fabricated __.-.....-.-.-.-.----..-.----..; 88, 710 3, 436, 880 14, 885° 589, 847 Jos 
Fabricated_-....--.--.----------------------.-| 24, 862 2, 327, 063 8, 639 628, 713 OE 

Ship and tank plates, punched or shaped_-___.... 1, 525 84, 269 1,072 64, 396 : 
Metal lath. __....-.--.------.----------.--------- 2, 408 350, 046 1,471 182, 931 3 
_Other structural shapes--....------..------------ 5, 745 358, 140 7, 365 335, 924 my 

Railway track material: | 
Rails for railways.-.-------.----..-..------------{ 33, 108 1, 288, 811 11, 320 427, 924 os 
Rail joints, splice bars, fishplates, and tie-plates - .. 4, 897 377, 723 1, 969 121, 006 ‘ 
Switches, frogs, and crossings_............--.---.- 1, 265 269, 837 745 96, 494 Ms 
Railroad spikes-...-.-..------..----.------------ 1, 158 74, 387 693 38, 641 os 
Railroad bolts, nuts, washers, and nut locks....-. 769 154, 634 336 43, 156 .
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pe | Iron and steel exported from the United States, 1981-82—Continued | | 

co a 1981 - - 19382 

ae Article G . 4 . - 
ae . Toss TOSS | | 

oo Manufactures—steel-mill products—Continued a a 
Boge Tubular products: . . 
Bo Boiler tubes__-_-.-.-..------------------------.--| 7,070 $885, 816} . 3,677 $566, 830 . : 
Boe _ Casing and oil-line pipe____...--.-.-.-.-.-......_| 21,978 2, 468, 798 17,274 1, 791, 968 - 
qe a” Welded black pipe.__............--.--.-.....-._.| 34,309 2, 805, 851 14,805; 1,157,130 
Boe Welded galvanized pipe....-.-.-...._-.-....--.-.| 26,129 2, 371, 674 16, 082 1, 305, 992. 
Be Malleable-iron screwed pipe fittings__._..._._____ 4,510 1, 400, 764 1; 678: 485,337 _ 
Wn, Cast-iron screwed pipe fittings. -.-.--_.-...2.._.- 2, 142. 526, 544 752 180, 574 
Be ae Cast-iron pressure pipe and fittings_....-...:.....] 12,995 | . 653, 796 4, 723 217,736 
wees Cast-iron soil pipe and fittings.___-_....---402__- 6, 049 480, 678 | 2,940 191, 997 ] 
We | Wire and manufactures: / ; ef Ce ey 
pe Barbed..-......-.-.-.-.---------1-------.-----.--| 21, 459 1,049,148 | . 1,675 791, 283 : 
ne OO All other..-._.------------------- eee t-----| 25, 114 3, 394, 517 13, 754 1, 864, 744 — 
Bee _. Nails and bolts (except railroad): ‘, | oo 
Bel Se Cut nails__._..----.22--.------- eee 137 16, 186 158 | 21, 481 ee 

ae | Horseshoe nails---.--.------.-------.-.-----2<--- 619 147, 331 676. 159, 722 
Be /- Wire nails___..-..._---------------+-------------e 8, 838 | 484, 860 7,550 ~ 869, 717: a 
goo All other nails, including tacks and staples__.....| 3, 059 444,559 | —_ 2, 543 | 274, 619 
Be Bolts, nuts, rivets, and washers (except railroad) -- 4, 855 1, 048, 532 2, 715 625, 223 : 
wo Castings and forgings: , a : | 
oe so Horseshoes_-___.....-------------.-------- eee} 153 21,128; 100). 18, 935 . — 
Boo | _ Iron and steel, including car wheels and axles.__-| 21, 141 2, 858, 663 11, 145 1, 394, 614 | 
bo, Advanced manufactures: | . | 
bo House-heating boilers and radiators. .._....--...----.|---------- 485, 201 |_.......--| 246, 561 | 
Bea ools: - oo ; He : - 
Bee AX@€S...-.2----2 2-2 eee eee 263, 776 |.-..----_- 177, 259 s 
Bee Hammers and hatchets___......-.---.-.----------|---.----_- 100, 118 |_._-.--._- 41, 202 | es 
Wee a Saws, wood and metal cutting..-.........--.-...-|_.---.--..| 1, 141, 696 |.--.---__- 673, 013: a 
WB Shovels and spades_..._...._.-----_--_-_-2 oe jee ae 118, 372 |_02- 2 67,736 
Me All other tools....__.....-. 2-2-2 ene eee e|ee eee 6, 456, 128 |_-..._-_-} 2, 998, 265 : 
oy , a : 

Bo | | : 
Wee / yo , . . : : : 

nv ate : : *



BAUXITE AND ALUMINUM — oe a 

- By C. E. Jun | | a? 

Although aluminum and bauxite, the ore from which it is derived, _ 
continued to decline in production and consumption during 1932, they oS 
fared better than many other metals and minerals. The quoted price oS 
of aluminum remained unchanged, and that of bauxite decline only _ Ok 
slightly. Research on new uses was maintained, and satisfactory | ae 
progress was reported. The Aluminum Cartel of Europe was oe 
strengthened by new agreements. The Soviets continued construc-_ a 
tion of plants, one of which is nearly completed. The aluminum al 
output of Italy increased. In Great Britain developments in the ae 
electrical industry absorbed substantial quantities of aluminum for an 
transmission lines. There has been rapid expansion in the use of | se 
aluminum foil for heat insulation. Oo ee 

Early in 1933 an interesting publication appeared,’ which included of 
abstracts from 150 papers bearing upon the suitability of aluminum ne. 
for use in cooking, with a large amount of tabulated data derived os 
from them. ) oo | ; 

| Trends of bauxite production for the United States and for the | aA 
' world over two decades compared with shipments into the United — OES 

_ States and domestic exports are shown in figure 8. ~ | | : at 
Primary aluminum produced in the United States and in the world, oe 

1913-32, compared with imports into the United States and with oF 
domestic consumption, exports, secondary production, and the trend | oe 
of the average New York quoted price (no. 1 virgin 98-99 percent) cas 
are shown in figure 9. , | a | oy 

Salient statistics of the bauxite and aluminum industries, 1981-32 | Oo oy 

a , De- a 1931 1932 _| erease, a 
. percent . | oa 

| Bauxite: | : my 
World production....................-----.------.----metric tons_-| 1,071,000 | + 800,000; 225.3 te 

| United States: og 
Production.........--.-------------------------------d0.---] 199, 039 97, 895 50.8 : co 

DO-- o-oo ence ce en nee nee eneenee eee long tons__| 195, 895 96,349 | 50.8 8 
Value___..._.-.-.---..------..----_..-.-.-..---dollars__} 1, 140, 629 548, 168 51.9 . oes 

. Price per ton._.......--..--.-------------------------d0__-- 5. 82 5. 69 |__..---- SOS 
Imports-_-._..._.--...-..----...---.-.------------long tons.-_|. 306, 490 205, 620 32.9 3 

Exports. 122-0200 soso cesses se seoesesesesesesese=e--0.---| 88,870 28,474 | 67.8 A 
Aluminum: : 

World production__...._.........---..----------------metric tons_- 230, 000 153, 000 33. 5 , 
United States: “ 

. Production......-------------------------------------G0..--| 80,582} 47,575 | 40.9 
Do.._...--.--..----------------------------Short tons... 88, 772 52, 443 40.9 " 
Valle... enone none cece eecneeeeeeeeuu..--dollars__| 37, 284,000 | 20,453,000] 45.1 2 

Price per pound, new, 98-99 percent _........-.------cents_- 22.9 22.9 |..------ . 
, Secondary production. .......-....--.----.-----short tons_- 30, 300 24,000} © 20.7 a 

Imports, value_......--..---...-.-....-----....-.--dollars__| 3,210,745 | 1, 822, 202 43. 2 
Exports, value........--..---.----.--.----------------d0__-.| 2,854, 745 | 1, 451, 375 49, 2 

¢ Estimated. oe 
1 Weidlein, Edward R., and Beal, George D., A Select Annotated Bibliography of the Hygienic Aspects | 

of Aluminum and Aluminum Utensils: Mellon Inst. Indust. Research, Bibliog. Ser., Bull. 3, 69 pp. " 

207
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po — -- BAUXITE | - 
ss In. 1932 the bauxite output of the United States was 96,349 long ; . tons valued at $548,168 compared with 195,895 long tons valued at . a $1,140,629 in 1931. The decrease thus amounted to 99,546 tons | oD _ {about 51 percent). The total decline since 1928 is about 74 percent. 

pe ‘The percentage declines in total value are virtually the same as those | 
Bos im quantity. ne a , 
Bo Bauxite is now the only commercial ore of aluminum, and the ae quantity known to exist throughout the world is limited. There is, | 

- ot} Car oe 

ne 100 jo + fe — oo py Coe a 
fe | | | - po. . oe 

Be wn !#00 | 7 

he oo a - | oo oo 

he g” Se a | | Se Be . . 

e fe | m 8 1,000 World production | | : - | 

a oe IE WAP Ld | a 600 / | ) 
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| 
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, 
/ ~ ———— oe 5 
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FIGURE 8.—Trends of bauxite production for the United States and for the world over two decades compared 

with shipments into the United States and domestic exports. | 

however, a vast amount of other aluminous material, such as clays 
and feldspathic rocks, containing as much as 20 to 35 percent of - 
aluminum oxide. Due to this, aluminum is estimated to be the most 
abundant metal of the earth’s crust and to be exceeded in quantity 
only by two other elements, oxygen and silicon. Although it is 
possible to extract aluminum oxide from low-grade aluminous material
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the cost of doing so commercially would greatly exceed that of its ae. 
extraction from bauxites contaming a much larger proportion of Do 

, aluminum oxide. : Br BO pee po “SSS 

Typical bauxites now worked throughout the world contain less ey 
than 2 percent silica, 10 to 30 percent combined water, 55 to 65 per- eres 

| cent. alumina, and 25 per cent to less than 1 percent ferric oxide, — OE 
together with 1 to 2 percent titanium oxide. Bauxites of the United eG 

States and the Guianas are characterized by very high percentages of ee 

water, usually about 30 percent; by a low percentage of ferric oxide, | coy 

usually about 1 percent; and by relatively high silica, usually about og 

i a a 

| 300 ~~ | a 

oo oe 
| ee) 

250 ae 
ner | 

| fe 200 7 a. 
sf Se ern oe 

| S 56 | World production MON S oo ae 

| —. Zioe U.S.consumption7 at | tg 
| La \/ } _ - : 4 

50 fo TWN a | OS 
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U.5 production, secondary" ——a a Teme fp : re 
- ¢ me owe ams se am O Ome Lae . . : Loe me 

ORS ——__—_—— —_—_—___—— 1 . SORES 

. "P40 — — 80 . oo 

Bao [[usiprice perpours] few ou 
i | | [an ae) 
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Figure 9.—Primary aluminum produced in the United States and in the world, 1913-32, compared with : 4 
imports into the United States and with domestic consumption, exports, secondary production, and the A 

trend of the average New York quoted price (no. 1 virgin 98-99 percent). - 7 ody 

2 percent. The alumina averages about 60 percent in the ores of the aa 
United States and somewhat higher in the ores of Guiana. 8 

Approximately one fourth of the bauxite produced is usually con- of 
sumed in the manufacture of chemicals, refractories, abrasives, and a 

cement and for the filtering of oil; the balance is consumed in pro- [ 

duction of aluminum. Oo | oe ed 
| Aluminum is not made directly from bauxite, but from alumina e 

(Al,0;), which is extracted from bauxite by chemical processes; the : 

alumina is then reduced to aluminum in electric furnaces. About 4 7 

tons of bauxite are required to. make 1 ton of aluminum, because 2 | 

tons of bauxite yield about 1 ton of alumnia, and 2 tons of alumina , 

yield about 1 ton of aluminum. :
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ee At East St. Louis alumina is extracted from the bauxites of Arkansas | he and Dutch Guiana, but it is shipped to reduction plants established | Pe where cheap water power is available. Such plants are located at | ee Niagara Falls and at Messina, N.Y.; at Alcoa, néar Knoxville, Tenn. ; . Bees _  andat Badin, N.C. Alumina is also exported from East St. Louis to ke _ Canada and to Norway, where cheap hydroelectric power is available. 

oe : | _ Bausite produced in the United States, 1928-82 

LS , | | Geor fia, Alabama, and Arkansas _ Total : 
oe se fp] _ , 

re Sh 5 Lovee ng | Lons rn “ ae | 
eo © 1988.1 14,190] $80,668 | 361, 236 | $2, 193, 230 375,426 | $2, 273, 898 - GG ee 14, 723 84,480} 351,054 | 2,181,158 | 365,777 | 2, 265, 638 een 1980 eee] 15,389] 104,908 | 315,273 | 1,823;380| 330,612 | 1° 928° 297 : He | BLL eee] 9198] 59,179 | 186,697 | 1,081,450} 195,805 | 1140609 We | 1932__----------eeeeeeetee-| 6570} = 40,471 | 89,779 | +" 507-607] 96,349 | 548° 168 

Bo | ' No production from Tennessee in 1929-32. | : ; | ° 

: we The domestic production of bauxite was derived chiefly from | eo _ Arkansas, which produced 93 percent of the total; Alabama and 
Bs Georgia together provided 7 percent. | eG a __ Arkansas shipped 89,779 long tons of bauxite in 1932, derived from 
© ss three mines, the Bauxite mine in Saline County; the Dixie no. 2,and 
pe the England in Pulaski County. This represented a decrease of 52 
i percent compared with 1931 and resulted from a decrease of 65 per- 
Po. cent in shipments from Saline County, together with a 14 percent _— 
e increase in Pulaski County. - ce 
ie In Alabama bauxite was shipped in 1932 from the Eufaula and the 
mo Lennig mines in Barbour County. Shipments were 15 percent: , 
mo greater than in 1931. All ore shipped was taken by the chemical - 
en | industry. In Georgia bauxite was shipped in 1932 from the Hatton , 
ae and Hasterlin mines in Sumter County. Shipments were 57 percent 
a less than in 1931. The combined shipments from Alabama and 

| Georgia were 6,570 tons. 
| | The first bauxite produced in the United States was obtained in 1889 

. from deposits in the north Georgia field, and in 1891 bauxite was first 
produced from the Alabama deposits. Virtually all the bauxite 
mined in the United States until 1899 came from these two States. 
In 1896 the first shipments were made from Arkansas deposits, but 
it was not until 1900 that their influence was felt. In 1907 bauxite | 
from the Tennessee deposits was first shipped. The total production 
of bauxite recorded in Mineral Resources from 1889 to 1932, inclusive, 
is 8,122,643 long tons. 

Prices.—The largest consumers of bauxite in the United States are 
also the chief producers, and consumers who do not own deposits 
usually contract for their supply of bauxite over considerable periods. 
The market for casual or new production is therefore narrow, and 
prices are quoted through a wide range. Producers of domestic 
bauxite reported sales during 1932 at prices ranging from $4 to $12.11 

| along ton. The average for Arkansas bauxite was $5.65 a ton, for 
Alabama and Georgia $6.16, and for the United States $5.69. The |
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| quoted prices * for bauxite were as follows: Domestic—chemical ore, ee 
- erushed and dried, 55 to 58 percent Al,O; and 1.5 to 2.5 percent a 

| Fe,03, $6 to $8 a long ton f.0.b. Alabama and Arkansas mines. For- EEN: 
to eign—Dalmatian, 50 to 55 percent Al,O; and 1 to 3 percent SiO, oN 

$4.50 to $6; Istrian, 54 to 57 percent Al,O; and 3 to 5 percent SiOs, ey 
$5.00 to $6.50; and French, 56 to 59 percent Al,O; and 2 to 4 percent oe 
$102, $5.50 to $7 a metric ton c.if. Atlantic ports. | | 4 

Under the Tariff Act of 1930 crude bauxite is dutiable at the rate os 
of $1 a ton, and alumina hydrate or refined bauxite at one half cent os 
a pound. (See par. 6, schedule 1, and par. 207, schedule 2.) | eG 

| Market and uses.—The principal market for bauxite is east of the aes 
_ Mississippi River; it is sold chiefly to the manufacturers of aluminum, sg 

abrasives, commercial chemicals, and refractories. The manufac- 8 
turers of alumina cements are supplied largely by imported bauxite. es 
High-alumina (diaspore) clays produced in Missouri are now used a 

_. in the manufacture of refractories and are sold according to their a 
- alumina content; three grades, containing 55, 65, and 70 percent of oe 

alumina (AI,0;), are regularly handled. Information regarding its 4 
production will be found in the Minerals Yearbook chapter on clay. ey 

| Some makers of refractories and of aluminum chemicals are using OS 
_ increasing quantities of clay as a crude material in place of bauxite. ek 

The principal sales of domestic bauxite in 1932 were made to tt 
- chemical industries, which took 61,838 tons, or 64 percent of the total. AS 

- For making aluminum 28,899 tons, or 30 percent, were shipped and a: 
| 5,612 tons (nearly 6 percent) were for use in abrasives. This repre- 8 
_. sents a striking change from the ratios of demand in 1928, when 58 os 

percent of domestic production was for use in manufacture of alu- oo. 
minum, 22 percent for chemicals, and 19 percent for abrasives. Since oe E 
that year the quantity of domestic bauxite taken by the aluminum ~ oe 
industry has declined 87 percent;.that by chemical industries 26 per- es 
cent; and that by abrasive industries 92 percent. In 1932 the con- . 
sumption for aluminum declined 65 percent from that of 1931; con- ae 
sumption for chemicals increased 6 percent; and for abrasives it ON 
declined 90 percent. | | | sy 

Domestic bauxite sold by producers to industries in the United States, 1928-82, in cet 
| | long tons oo 

| . tory ! tory 1 . a 

1928. ___| 218, 398 | 83,992 | 72,931 | _ 105 | 375,426 || 1931-..-| 83,340 | 58,424 | 58,631 | 500 | 195, 895 ee 1929.__-} 172, 807 | 86, 419 | 99,925 | 6,626 | 365,777 || 1932__.-| 28,809 | 61,838 | 5,612 |........| 96,349 . 1930.---} 179, 869 | 67,690 | 82.116 | 937 | 330, 612 = 

1 Small quantity of bauxite sold to makers of refractories probably included under “ Abrasive.” 

Value of aluminum and aluminum salts made from bauxite in the United States, 
1928-32 

Yea ai Sam Alums Year oi Tam ‘Tuma 
1928_____.........-----] $47,899,000 | $13, 990, 264 | 1931...................| $37,284,000 | $8,736,080 
1929.2 222222-72-_ LIT] “51, 864,000 | 11, 677, 728 | 1932.____..._..--.....-| 20,453,000 | 7,626,575 
1930__.--_-.___..-..--.] 50,961,000 | 10, 245, 063 | 

? Metal and Mineral Markets, vol. 3, 1932. 

1922173315
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ee Aluminum salis—Manufacturers of aluminum salts reported a 

eS consumption of 100,386 long tons of bauxite in 1932, with an average 

...-value of $10.89 8 ton at the plant compared with 112,102 tons in | 

oo --- 1931, with an average value of $11.55 a ton. An unrecorded quan- 

oS tity of high-alumina clay, 2,713 short tons of alumina hydrate, and. 

ee some aluminum sulphate were also used in the preparation of alumi- | 

eo num salts. These figures do not include the bauxite made into alu- — | 

Bo mina and sodium aluminate as a preliminary step in the manufacture | 
Ge - of aluminum. Neither do the figures in the following table include the Le 

me alumina and sodium aluminate made as a prelimimary step in the 

~ manufacture of aluminum. | a - of 

a a Aluminum salts, produced in the United States, shipped in 1931-32 | 

re : fg | 1982 | 

He ve | an | Num- | oo Value Num- | _ - i Value a 

ca : Salt ber of ef seer of a 

ae | | a Short : are Short 7 ’ 

ah Os : ucers ‘|. ons j- ucers ‘tons : 

ae _ , Aver- : - Aver- 2 
a . report- |- Total . report- Total ot 

Lo | | ing | | 888 ing age 

Bo Ammonia-_____..---_--]. 5 4, 668 $251, 066 $54 5 3,889 | $202,216 | $52 eles 

Be Potash............-| 3| 2086] 111,168) 88 3| 2098) 108345| 52 < 
ae Sodium - aluminum sul- a. | oo | Oy 
Boas “"phate-........--.......|- 3] 15,907] 905,184/ 57]  3| 16,841] 888,607} 54 of 
ye , Aluminum chloride: — : ee fi | . . 
feo Liquid=-..-.---------- 4} 1,588) 60,685 | 38 5 |, 1,820 | 108, 669 58 
Pee Orystal__..-.--------- - . , my | > | ms 
Peo Orystal—------------| 2 |k 5,533] 560,175) son ff) Zi} 070) | 222,443) oT 
Be Aluminum sulphate: yo . : 

Bee Commercial: : Joo ge . . : 
* | General..........| 10] 291,875 | 5,951,392}  20| 11] 261,254 | 5,309, 149 20 
Be . Municipai.7-7---7}. 10 | “11,509 | -"193,450|  17|  10| 10,954 | 165, 905 15 3 
feo, Tron-free_.---..----.- 7| 15108)  483,000| 32] 7| 14,017| 428,523 31 
eo Other aluminum salts and of . : 

Bo , hydrate.............-.-| 14{ 2,707] 219,850 |....-.| 14| 2,497 | 195, 718 }..---.-. | 

an | _..----| 351,071 | 8, 736, 030 |.-------|--------| 314, 949 | 7, 626, 575 |-------- os 

| 1'T'wo producers each of alumina and sodium aluminate. : 

| Aluminum salts produced in, imported into, and exported from the United States, | 
) 1928-32 | 

Domestic production Imports. Expo oe | | 

Year ne 

Short tons Value Short tons Value Short tons Value 

1928__.......-.---------------- 386, 905 |$13, 990, 264 1, 425 $68, 096 1 22, 713 1 $552, 342 

1929... ses ee--| 394, 098 | 11, 677, 728 1912| 86,411 | 126,588 | 1607, 757 
1930__...--.-...s--.---e2e2-.| 373, 051 | 10, 245, 063 2, 058 90,472 | 125,255 | 1573, 234 

| 1931__...-.-..-..-2--2.--.--| 351,071 | 8,736, 030 1, 770 82,337 | 127,668 | 1 568, 490 
19382__..._...-----..----------- 314,949 | 7, 626, 575 1, 505 65, 859 1 21, 550 1 462, 954 

oo 
1 Also “other aluminum compounds’”’ as follows: 1928, 418 short tons, valued at $85,809; 1929, 275 tons, 

$65,458; 1930, 1,009 tons, $194,503; 1931, 875 tons, $170,585; 1932, 326 tons, $58,789. 

Aluminous abrasives and refractories—The use of aluminous abra- 

sives and high-alumina refractories continued to decline in 1932. 
Makers of artificial abrasives took only 5,612 long tons of domestic 
bauxite in 1932 compared with 53,631 long tons in 1931. Makers 

of refractories took 6,789 short tons of high-alumina (diaspore) clay 

in 1932. 7
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| ~The aluminous abrasives are used largely in the form of grinding - | 4 
_ wheels and ‘‘sandpaper”, in powdered and granulated material. . Bed 

ye Bauxite producers im the United States in 1932 7 | os af 

Dixie Bauxite Co., Inc., Sweet Home, Ark. | | , | 2 oe 
Benjamin Easterlin, Americus, Ga. oa : aS 
General Abrasive Co., Inc., Niagara Falls, N.Y. ns 
American Cyanamid & Chemical Corporation, 535. Fifth Avenue, New York, N.Y. a 
Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, Pa. oe 

os Republic Mining & Manufacturing Co., 230 Park Avenue, New York, N.Y. a 4 

| —_ Consumers of bauxite in the United States in 1932 “ | 4 

: Alcoa Ore Co., East St. Louis, Ill. ee ee a. 
_ Atlas Lumnite Cement Co., 208 South La Salle Street, Chicago, III. | os 

| Birmingham Water Works Co., Birmingham, Ala. } : Og 
| Board of Public Utilities, Kansas City, Kans. - . oe 

Brown Co., Berlin, N.H. ) oa 
_ Bureau of Water Supply, Baltimore, Md. EY 

Calumet Chemical Co., Joliet, Il. a aa 
' The Carborundum Co., Niagara Falls, N.Y. | ak 

| City of Columbus Purification Works, Columbus, Ohio. es 
Columbus. Water Works, Columbus, Ca. ok | ae | Dalecarlia Filter Plant, Washington, D.C. eT ee 
Exolon Co., Blasdell, N.Y. > mo | : eee | Federal Abrasives Co., Anniston, Ala. CS | | pes og 
General Abrasive Co., Inc., Niagara Falls, N.Y. a | as 
General Chemical_Co., 40 Rector Street, New York, N.Y. | | eS 
General Refractories Co., 106 South Sixteenth Street, Philadelphia, Pa. a : co 

: Grasselli Chemical: Co., Cleveland, Ohio. ts | BF “A 
Gulf Refining Co., Gulf Building, Pittsburgh, Pa. — - , . ON 
Harbison-Walker Refractories Co., Pittsburgh, Pa.. . | og 
William F. Jobbins, Inc., Aurora, Ill. a Cr | Os 
- American Cyanamid & Chemical Corporation, 535 Fifth Avenue, New York, N.Y. 8 

_ Laclede-Christy Clay Products Co., St. Louis, Mo. oo eS oe 
Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, Pa. ae 
Louisiana Chemical Co. Ine., Bastrop, La.  —.. ae : wd 
Massillon Stone & Fire Brick Co., Massillon, Ohio. , | 
Merrimac Chemical Co., 148 State Street, Boston, Mass. an 

| Metropolitan Utilities District, Omaha, Nebr. © oo | ee 
_. Norton Co., Worcester, Mass. (also Niagara Falls, N.Y.). | . a 

Paper Makers Chemical Corporation, Wilmington, Del. | es 
Passaic Valley Water Commission, 158 Ellison Street, Paterson, N.J. oe 
Pennsylvania Salt Manufacturing Co., Widener Building, Philadelphia, Pa. oo 
Sacramento Filtration Works, Sacramento, Calif. _ 3 
Stauffer Chemical Co., 624 California Street, San Francisco, Calif. a4 
Vanadium Corporation of America, Bridgeville, Pa. | | | os 
Water Department of Kansas City, Kansas City, Mo. | | od 
Welch Chemical Co., 8 East Long Street, Columbus, Ohio. | oS 

. - IMPORTS AND EXPORTS - 
Both imports and exports declined in 1932. Imports fell from ‘ 

306,490 long tons in 1931 to 205,620 tons in 1932, a decline of 100,870 : 
tons (33 percent). Exports fell from 88,370 tons in 1931 to 28,474 Oe 
tons in 1932, a decline of 59,896 tons (68 percent). Total supply, 7 
including domestic production and the excess of imports over exports, - 
fell from 414,015 tons in 1931 to 273,495 tons in 1932, a decline of | 
140,520 tons (34 percent). The supply in 1932 was only 43 percent | 
of that in 1930, which totaled 635,786 tons. . 

The higher unit value of exports compared with imports is due to | 
the fact that they consist chiefly of so-called “concentrates’’—purified | 
alumina extracted from bauxite for use in the electrical reduction of
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Pe aluminum. This alumina is extracted from bauxite at Kast St. Louis 
on and is shipped, chiefly to Canada, for reduction to aluminum. © - 
~The principal source of imports was Dutch Guiana, from which , 

eo 131,943 long tons of bauxite were imported in 1932. | os 

ye a | | Bausite imported into and exported from the United States, 1928-82 - - 

; . Exports (including _ ; | Exports: (including | ‘ 
foo: . Imports for con- |. : Imports for con-: |. : Lo 
z Be . | sumption pares concen- sumption | eee concen- | 

A | Year [ear PS oot 

Be | | Long | . | Lon > | Long | -}. Lon A Hee | “tons Value tons Value |} tons / Value‘) tons Value os 

be a 1928__.__-| 350,111 |$1, 584, 498 | 112, 984 | $5,210, 912 || 1931_..--| 306, 490 |$1, 495,577 | 88,370 | $3, 309, 208 ; 
ae 1929___.__| 380, 812 | 1, 753, 840 | 133,551 ! 3,926, 283 || 1932_...-} 205, 620 | 1,042,829 | 28,474 | 1, 162, 238 os 

Hoy Bo 1930__----| 409,678 | 1,995,941 | 104, 504 | 3, 776, 74 | | a 

Ho o : - ALUMINUM oe ae 

po New aluminum produced in the United States in 1932 amounted  —| 
ek to 104,885,000 pounds (52,443 short tons) valued at $20,453,000, a 

Be representing decreases of 41 percent in quantity and 45 percent nm 

Bose a total value compared with 1931. The total decline from maximum - 
domestic production of aluminum, attained in 1930, was 54 percent. 

“~:~ According to statistics collected by J. P. Dunlop, of the Bureau of a 
ie Mines, 24,000 short tons of secondary aluminum were recovered in 

Bh 1932, 12,200 tons as metal and 11,800 tons as the aluminum content : 

A of casting alloys. Thus, in 1932 the combined domestic production ( 
Bo of the new aluminum and of secondary-aluminum recovered as metal : 
' | and in alloys‘amounted to 76,4438 tons, 68.6 percent of the total being 2 
L, new metal and 31.4 percent secondary or recovered material. | 

| | Aluminum produced tn the United States, ‘1928-82 o 

| a 
: 

Primary metal Secondary metal Primary metal Secondary metal 

Year |-—___-——__——_—————_ tr .._ COT TOT oanr Year |? d lr -— 0 

Pounds Value Pounds Value! | Pounds Value Pounds Value ! . 

1928__!210, 000, 000/$47, 899, 000) 95, 600, 000)$22, 848, 400 || 1931_|177, 544, 000|$37, 284, 000) 60, 600, 000|$12, 726, 000 
1929__|225, 000, 000! 51, 864, 000] 96, 800, 000| 23, 135, 200 || 1932_/104, 885, 000) 20, 453, 000} 48, 000, 000} 10, 992, 000 
1930. -|229, 035, 009} 50, 961, 000] 77, 200, 000) 17,177,000 |} — 

i 
. 

1 1928-29: Value of secondary aluminum based on average price at New York as given by American 
Metal Market; 1930-31: Based on average price as reported to Bureau of Mines; 1932: Based on average 
price of 22.9 cents a pound. 

- Price-—According to the Engineering and Mining Journal, the 
domestic price of new aluminum ingot, 99 percent pure, was main- 
tained at 23.3 cents a pound throughout the year. The open-market 
quotation at New York for virgin metal, 98 to 99 percent pure, was 
held at 22.9 cents a pound. 

Consumption and uses.—Consumption of aluminum declined further 
| in 1932, but precise data indicating the extent of the recession are 

not available. It is reported, nevertheless, that industrial research 
directed toward extending the use of the metal has continued and 
that this has produced satisfactory results in several directions.
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| _ The choice of any metal for a particular use is determined largely == 8 ~~ 
__ by its chemical and physical properties, and the outstanding property Se 

, of aluminum is its lightness. This was a factor in the early use of as 
- aluminum for kitchen utensils and in its subsequent use in automo- a 
_ biles, airplanes,gairships, and other means of transportation. Alumi- ==, 

num competes with copper as an electrical conductor; it is a note- renee 
_ worthy adjunct to the metallurgy of steel. Lately it has become oe 

| important as s light structural material made strong by alloying and 8m 
: heat treatment. It is marketed in die castings; sand castings; per- ee 

manent structural shapes; foil; paints; powder; round, square, flat, a 
and hexagonal wire; rivets; bolts; nuts; screen; perforated sheets; : OF 
bottle caps; drums; barrels; collapsible tubes; tanks and tank cars: og 
pans; shingles; corrugated sheets; and many other forms. - ME 
When the weight of transportation equipment is reduced by the Set al 

_ use of aluminum a corresponding increase in the weight of the pay sh 
| load is permitted; or, if the pay load is not increased, lighter equip- lied 

ment decreases the inertia to be overcome in starting into motion and Rg 
the momentum to be overcome in stopping.. Reduction in operating OR 
costs and maintenance expense therefore results. Because of these __ od 
advantages there has been an increasing trend toward the use of ea 

_ aluminum in motor trucks.and the rolling stock of railroads and street oS 
_ railways. It is reported that in 1932 transportation continued to a 

: account for the largest percentage of aluminum consumption. | aoe 
Aluminum alloys are now employed in the chassis frames of motor eee 

trucks as well as in the body and the cab, in trucks of the heavy- - oo 
duty dump type having 25 tons capacity, and in rapid delivery vans. oh 

_. For the latter class of vehicles there was an innovation in 1932 of ay 
| trucks having pressed aluminum-alloy frames that were especially eS 

ight. So | a : es 
In recent years there has been a decline in the use of aluminum ee 

- for pleasure cars, except those of the higher price range, and for ee 
pistons. In the past year a new design of aluminum piston called oe 
the T-slot piston, so named because of the shape of a slot cut in its oy 
edge, was placed on the market. It is said to permit close clearance =8=§=— a 
due to a tendency of this piston to conform to the cylinder. Like- re 
wise the more extensive use of high-compression motors led in the - 

_ past year to the adoption of aluminum cylinder heads by some motor- | 4 
_  carmanufacturers. In this use the thermal conductivity of aluminum og 

is said to be an advantage. _— 4 
_ For several years past there has been gradual extension in the use a 

of aluminum in the construction of railroad passenger cars, by which | 
5 or 6 tons of weight are saved in an ordinary car. Tank cars for veg 
chemicals, saving 4 tons of weight, have also been built. In 1931, oh 
experiments were made in building Pullman cars in which aluminum og 
was used as extensively as possible, and the success of this experiment oy 
led in 1932 to the development of a light, stream-line railway car for : 
main-line service. It is constructed almost entirely of light, strong a 
aluminum alloys and is motored by a 16-cylinder gasoline engine. oe 

It is doubtful whether the present development of aircraft would - 
have been possible but for aluminum and its alloys. Until recently . 
the demand for aluminum in this field showed rapid increase. With | 
a marked curtailment in the production of aircraft, the consumption
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Be of aluminum by the various aviation industries has diminished. The 

ae pbuilding of the U.S.S. Macon, sister ship of the U.S.S. Akron, has, 7 

a however, held the tonnage of aluminum employed in lighter-than-air | 

ae craft at approximately the same level for the past 2 years. =” 

eo ~ Requirements of aluminum for building construction amounted to 7: 

Be 10 percent of consumption in 1932. The advantage of aluminum in 

ee the design of buildings is its resistance to acid atmospheric corrosion = 
Co: and its ability to reduce the load to be carried by steel structures ; 

Be - when it is substituted for steel, brick, or concrete or used as a fire- - 

“proofing material. In the Rockefeller Center, New York, recently : 
pe completed, aluminum. was used very extensively for spandrels,; 

hed window sills, rails, grills, and other decorative features. 2 © 

Ro Duraluminum was the first strong aluminum alloy developed, but . 

Ba there is now a large variety of such alloys, some for casting and others oe 

ee os more suitable for forging and rolled shapes. Plates and allstructural 

*. shapes are now available in strong aluminum alloys. They aresuit- — 

ee able for use in the construction of large moving parts, such as those . 

Poo of cranes and derrick booms in which aluminum is said to make | 

see possible a longer reach and more rapid action. Used to some extent a 

Be in such equipment as buckets of drag-line scrapers, mine skips, and > 

gr mine cars, larger capacity is possible with a given weight. oe 

Poe ‘Aluminum foil has been used as an insulating material in several = 

Bo - fields, either as a backing of wallboard or as a crumpled filler. . It E 

Bio has been applied not only for wall insulation of buildings and refriger- > 

Bee ator cars but on shipboard for insulating bulkheads, hulls, and steam — | 

Be systems. The use of foil for milk-bottle caps and for other food " 

Be containers has grown; and ornamental foil—including that which is 

Bo. colored—is employed in the confectionery trade. _ , n | 

Be The coloring of aluminum has been well developed recently, and. “4 

“- - . _- virtually any color combination is now available for uses requiring : 

ee color finishes resistant to abrasion. Colored aluminum is being 

Me | employed to some extent in household decoration and in the manu- " 

ne facture of household and office appliances. | oo. : 

| Collapsible tubes for shaving creams, cosmetics, and greases are — - 

/ also increasing in use. Aluminum is particularly valuable for use in 

packing many drugs. It is also reported that a trial of aluminum ; 

instead of other metals during the past 12 years has shown higher 

resistance to certain types of corrosive conditions in sewage-disposal 

an plants. . a 

Aluminum equipment is used in chemical industries due to resist- 

| ance of the metal to certain types of corrosion; it possesses, as well, 

a valuable combination of physical properties that permit its casting 

| and working with comparative ease. Its lightness often proves a 

determining factor in selection, as most other metals suitable for the 

manufacture of equipment are several times as heavy as aluminum. 

Alloys of aluminum with silicon make good castings for chemical 

equipment and resist corrosion. For the manufacture of wrought 
products manganese-aluminum alloys prove resistant to corrosion 

and satisfactory for casting and provide mechanical strength as well. 

An alloy containing 1.25 percent manganese is frequently used. 

In processes where aluminum is subjected to attack by alkalies 

it is found that addition of a very small amount of sodium silicate 
inhibits such attack.
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oe | a IMPORTS AND EXPORTS - LE 

Aluminum imports decreased 43 percent in total value—from , 4 
/ $3,210,745 in 1931 to $1,822,202 in 1932. Imports of aluminum | a 

metal, scrap, alloy, etc., decreased 45 percent in quantity in 1932 as 
compared with 1931; imports of plates, sheets, bars, circles, disks, eg 
etc., decreased 29 percent in quantity; imports of hollow ware in- | oo 

| creased 11 percent in quantity and 222 percent in value; and imports | gh 
of aluminum powders and foil decreased 20 percent in quantity. | ert 

a Aluminum exports decreased 49 percent in value—from $2,854,745 _ ee 
: in 1931 to $1,452,375 mn 1932. Exports of crude and semicrude ee 

| aluminum decreased 6 percent in quantity in 1932 compared with 14 
1931; exports of tubes, moldings, castings, and other shapes decreased - ER 
35 percent in quantity. . | | a , | oS 

Aluminum imported for consumption in the United. States, 1931-32, by classes’ og 

ae | 193810. 1982-0 | ol 
_ Class : OTe RG - o Oo | Pounds | Value | Pounds Value = oe 

Crude and semicrude: a | . . Os “4 
. Crude form, scrap, alloy, ete......----.--..--..-.--] 14, 664, 195 | $2,497,314 | 8,064,830 | $1,310,228 | 

Plates, sheets, bars, rods, circles, squares, etc.......| 168,612 | .. 42,442]. -119, 883 _. 29,227 — \ : 8 

: a CO 14, 832, 807 | 2, 589,756 | 8,184,713 | 1,839,485 0 

_. Leaf (5% by 534 inches) .._...-...-----.---2---.----} . @) sf 59,049} 4) _ 16, 669 » oe 
Bronze powder and powdered foil_...-....-...2-_-- 591,684 |. 175,981; 598, 417 - 159, 831 _ nen 

_, Foiless than 0.006 inch thick. ...---.-----__-_._-] 1,070,119 |. 322,865 | 722,762| 53, 084 ES 
_ -. ‘Pable, kitchen, and hospital utensils and other Do | ae oo TA 

. . ~ Similar hollow ware. --.--.-...-.-..--.-----.--..--] . 117,649 | ‘61, 711 * 180, 792 198, 460 at 
: Other manufactures. __.....------------------------ () | . 51,383 (?) 54, 703 or RS 

ere oo — | a-----------| 670,989 |------------| 482,747 

Grand total... 2... eeeeeneeeeeeeeeeceeefeeceeeeeesee] 8,210, 745 |eee---ee--| 1, 822, 202 a 

1 1931: 39,699,868 leaves; 1932: 13,723,605 leaves; equivalent in pounds not recorded. _— | lee 
: ? Quantity not recorded. _. Ds ne , CO , | 7 ee 

- "Aluminum imported for consumption in the United States, 1928-82 - aoe 

Cride and semi- I | | Crude and semi- | |e . “a 
Tanne crude * Manufac-| Total - erude tl. Manufac-| Total ea 

_ Year /__________ltures of 3] value Year /———_______| tres of 2} value ey | - Pounds | Value . Ap | Pounds | Value | oe a 

-1928_.__...|38, 847, 007/$8, 057, 107] $816, 368] $8, 873, 475|| 1931... __|14, 832, 807/$2, 539, 756| $670, 9891$3, 210, 745 on 
1929. __.__150, 880, 823] 9, 934, 723| “925, 286/ 10, 860, 009]: 1932__.__| 8, 184, 713] 1,339, 455] 482, 747| 1,822, 202 Be 
1930_.--.|25, 461, 179| 4, 689, 521] 596, 063) 5, 285, 584 oe de | | ae 

1 Includes crude aluminum, plates, sheets, wire, etc. a | | : 
4 Includes aluminum leaf, kitchen utensils, and all other manufactures of aluminum. ma 

Domestic aluminum exported from the United States, 1931-82, by classes os 

| Oo 1981 1932 - oe 
Class a oy 

. a oe Pounds Value Pounds Value a 

Crude and semicrude: | 
Ingots, scrap, and alloys_........-.........-..-.---.| 1,510, 688 $132, 484 | 3,904, 802 $317, 571 wat 

. ‘Plates, sheets, bars, strips, and rods............_..-| 3, 190, 190 853, 386 531, 888 151, 221 oo 

4,700,878 | 985,870 | 4,436, 690 468, 792 “ 
Manufactures: . I I ne Eee 7 

Tubes, moldings, castings, and other shapes...._._-| 1, 292, 400 551, 606 839, 043 336, 766 7 
Table, kitchen, and hospital utensils._..........._- o - » 386, 744 (1) 201, 979 ne 
Other manufactures of aluminum. .--_..._.-.--.....- 1) — 930, 525 (1) 444, 838 oe 

— . () 1, 868, 875 (Q) 983, 583 . 

Grand total. .._---..-------------- eee] (1) 2, 854, 745 (1) 1, 452, 375 / 

1 Quantity not recorded for table, kitchen, and hospital utensils and other manufactures. -
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a 7 Aluminum and manufactures of aluminum exported from the United States, 1928-82 . 

SS | | | Oo Crude and semi- | | Crude and semi- _ | | | 

7 voor |__S™* | Maes | otel year |__| Mama | Pat 
fs co - Pounds Value : Pounds Value | of / 

Pe -1928____|15, 728, 2811$3, 758, 728] 2 $3, 132, 762/$6, 891, 490 |} 1931..-| 4, 700, 878] $985, 870| 2 $1, 868, 875|$2, 854, 745 
ee 1929____|17, 032, 117] 4, 149, 539| #3, 821, 546| 7,971,085 || 1932. _-| 4,436,690) 468,792) #983, 583) 1, 452, 375 
my - . 1930--._}17, 329, 511| 3,.915, 582} 23, 206, 272| 7, 121, 854 | a : 

en a _ . 1 Includes ingots, metal and alloys, plates and sheets, etc. . . . 

an 2 Tubes, moldings, castings, and other shapes exported amounted to 1,003,957 pounds in 1928, 2,466,508 7. 

oe oo pounds in 1929, 1,864,308 pounds in 1930, 1,292,400 pounds in 1931, and 839,043 pounds ‘in 1932; figures for ” 

Bee | quantity of table, kitchen, or hospital utensils and other manufactures exported are not recorded. © , - 

bas _ From the preceding tables of imports and exports in 1932 it appears os 

BE that the total imports for which the weights are recorded were 4,818 : 
Wa short tons and the total exports 2,638 tons. The excess of imports 

ae over exports thus accounted for amounts to 2,180 tons, indicating an _ 

pe approximate total supply of 54,623 tons of aluminum, other than 
Lo domestic secondary, for domestic consumption. - ot | o 

— a FOREIGN BAUXITE AND ALUMINUM INDUSTRIES 

re - World production of bauxite —World production of bauxite in 1931 = 
Bi was 1,071,000 metric tons, a decline of 34 percent from the produc- 3 

Be tion of the previous year. This included 347,947 tons (32.5 percent) = 

ae produced by France, 199,039 tons (18.6 percent) by the United States, —, 

*. ° 178,154 tons (16.2 percent) by Dutch Guiana, 127,103 tons (11.9 per-- 
a cent) by British Guiana, 89,556 tons (8.3 percent) by Hungary, 67,369 7 
Be tons (6.3 percent) by Italy, and 62,018 tons (5.8 percent) by Yugo- 

eo slavia. These seven countries thus account for 99.6 percent of the __, 

te total; and the balance is credited to Northern Ireland (3,394 tons), | 
aan | Greece, Rumania, Spain, and Australia. Europe thus supplied 53 : 
: percent of the total, South America 28 percent, and North America x 

- about 19 percent. In 1930 the respective percentage productions of 
a these continents were about 55 percent, 24 percent, and 21 percent. : 

: The corresponding production for 1932 is not known as yet, but it | 
a is certain to represent a further severe decline, because production of | 

a the United States fell about 51 percent and that of Dutch Guiana 2 

: about 30 percent, although production of some countries of Europe 
is reported to have been maintained fairly well. Production of Hun- | 
gary is unofficially reported as 84,000 metric tons, a decline of only 
6 percent. The limited data available suggest that the world total 
for 1932 may approximate 800,000 metric tons. | 

| World production of aluminum.—World production of aluminum in 
1932 is estimated at 153,000 metric tons, a decline of 33.5 percent | 
from that of 1931 (230,000 metric tons). This is less than the pro- 
duction of 1924 but greater than that of any year previous to 1924. 
Of the total, North America produced 42.7 percent compared with 
48.4 percent in 1931. All other production was from Europe. 

. Production of the United States (47,575 metric tons, equivalent to 
31 percent of world production) exceeded by a large margin that of 
any other country. Norway, with 19,310 metric tons (12.6 percent) 
was second; and Canada, with 17.960 tons (11.7 percent) was third. 
Other producers were France, 14,160 tons (9.2 percent); Germany,
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_ --:14,110 tons (9.2 percent); Switzerland, 13,780 tons (9 _ percent) ; | re 
| Italy, 13,413 tons (8.7 percent); Great Britain, 8,860 tons; Austria Ss 

| Hungary, 3,200 tons; and Spain, 1,000 tons. — - ie 
_ The production of the United States and Great Britain declined 410 
a and 38 percent, respectively, in 1932 as compared with 1931, that of ee 

Canada, 39 percent; France, 41 percent ; and Germany, 44 percent. ne 
_..- Production of Switzerland and N orway declined only 14 percent and ag 

10 percent, respectively. Italy alone made an increase in production a 
| in 1932 compared with 1931 (21 percent). | Us 

: World production of bauxite, 1928-82, by countries, in metric tons Bo : . 

Country 1928, 1929 © 1930 | 1931 | 1932 od 

| Australia: . | fp qo. et - 4 _ New South Wales..........-.-.----..]----------.-|.----.------[.------2 ee 199 (1) : al “Victoria_--..-.202-.25.0020-.------- ee 196 555. (1). (4) (0) ne, British Guiana #..._.--.--------.----------| _ 168,077} 188,123 |. 121,536 | 127, 108 (Qo oS France... --------.-----------2------------| 636,000 | 666,348} 609,180 | 347,947 Qo a Germany....-..-.------.-.---..---.----..-| 6, 860 7,256). 1,391 }-.--_-_-_____e >) 7 coe Greece:....-..-----.----2------------------| 300 ‘6,280 2, 280 | 1, 150 @) Co os - Hungary.....---.-.---02.22- 2 nee 395, 974 889,152 |. 31, 696 89,556} . 84,000 Os a . India, British_........2202222-2-2-2- 22! 14,902 | — 9, 189 2, 554 [---------- |) Od Italy... .-.------------2--2----------------| 162,229} = 192,774 | 161, 187 67, 369 (1) gs Rumania.-_.2.-.-.-2....----------n eee 653 926 678 381 (4) : et Spain 181 975 323 | (1) (1) | n Surinam (Dutch Guiana)_..__.__.-_ 28. 213, 869 — 209, 998 264,556 | =—-:178, 154 3 134, 061 ond , United Kingdom: Northern Ireland.______ 2,322 | © 2, 359 2, 070— 3, 394 (1) . ona United States__....-..222- 2222222 381, 452 371, 648 335, 918 199, 039 97, 895 a Yugoslvaia_.........-.-----------------2--| 49, 264 103,366}. 94, 700 | 62, 018 (2) . s 

| SO a | 2,032,000 | 2,149,000 | 4,628,000] 1,071,000; () 2 

1 Data not available. 2 Exports. 3 Imports into United States. | - oe “ 

ae | NORTH AMERICA ss OE 
_  Canada.—Canada has no production of bauxite, but its cheap water es 

_ power led to the establishment of aluminum reduction works at a 
_ ‘Shawinigan Falls and Arvida, in Quebec, which have operated chiefly Soe “os . : . , og upon alumina imported from the United States. They are now owned os 

by the Aluminum Co. of Canada, a subsidiary of Aluminium, Ltd. : 
The latter was created in 1928 to take over practically all foreign a 

, interests of the Aluminum Co. of America. — Canada produced 17,960 4 
metric tons of aluminum in 1932, compared with 29,500 metric tons y 

_ in 1931 and 34,900 tons in 1930. Exports in 1932 were 9,172 short os 
tons, compared with 10,769 tons in 1931 and 21,663 tons in 1930. : oS 

In 1932 Canada agreed with the U.S.S.R. to exchange aluminum oS 
for mineral oil. | = 

Greenland.—Greenland is the only source of natural cryolite, annual os 
exports of which recently averaged about 30,000 tons. The produc- - 
tion goes to Denmark for refining and reexport to other countries of os 
Europe. | | : - 

SOUTH AMERICA | mo 

“British Guiana.—British Guiana is an important source of high- | 
grade bauxite, produced chiefly by the Demerara Bauxite Co., Ltd., 
a subsidiary of Aluminium, Ltd. Annual production recently aver- — | 
aged about 200,000 tons, but it had fallen to 127,000 metric tons in 
1931. The deposits occur in small hills 60 to 80 miles from the coast. | 
They are similar to the deposits of Dutch Guiana. | |



oo BDO — _ MINERALS YEARBOOK | | - re 

ee Dutch Guiana.—Dutch Guiana has important deposits of bauxite 3 

bog - similar to those of British Guiana. They extend 15 to 100 miles from 

po the coast in the region of Paramaribo. In thickness they range from - 

es | 50 feet in the north to 10 feet in the south. The chief production is = 

.-——s made by -Surinaamsche Bauxite Maatschappij, a subsidiary of the - 

ee Aluminum Co. of America, but minor production is made by the 

ed Kalbfleisch Corporation. In 1932 the Surinaamsche Bauxite Maat-— . 

Pe schappij exported to the United States 122,550 metric tons compared 

co with 179,107 tons in 1931. | a OS - 

- | EUROPE — | | 

be The European Aluminum Cartel was reorganized and was joined 

Bo by Canada in 1932. It also includes the producers of Great Britain, 

~ Germany, France, and Switzerland, together with the subsidiary 

be ’ plants of German and Swiss companies in Italy, Austria, and Spain. 

bo  Ttis called Alliance Aluminium Cie. A fixed price and export quotas : 
oe apply to aluminum but not to manufactures of it. The price first 

a | established in 1926 was £105 a ton; it was reduced later to £95 and . 

to. £80 in 1932. Recent fluctuations in exchange values of currency ~~ 

Be are said to have disturbed the balance aimed at by the cartel, but the = 

details of the situation have not been published. _ So : 

ae . Austria.—Austria recently produced between 3,000 and 4,000 tons , 

eo of aluminum a year, most of which was exported. One of its two 

* reduction plants, located at Lend-Gastein is owned by Aluminium > 

geo -. Industrie, of Switzerland; the other, Aluminiumwerke Steeg, is 

fo located at Gmunden. — | | 4 
-- * France.—France produces more ‘bauxite than any other country— 4 

eo | more than 600,000 tons a year until recently. Nearly half of thisis 

eo usually exported as bauxite or as alumina made from it in France. 

poo The exports go chiefly to Great Britain, Switzerland, Germany, and 

a Norway and in 1932 they exceeded 210,000 metric tons. A con- 
siderable part of the balance is used in France for abrasives, chemicals, 2 

ee and. refractories. | ne Oo | 

” Oo French production of aluminum recentlyaveraged between 25,000 

| and 30,000 tons, most of which was consumed in France, exports 

, having amounted to about 3,000 tons a year. | 
Four fifths of French bauxite production originates in the Depart- 

| ment of the Var and most of the balance in Hérault; both are located : 

| between the Rhéne and the Alps. The streams from the latter | 

| furnish the hydroelectric power for a number of small aluminum 
reduction plants. 

These plants have been gradually consolidated into a large com- 

pany, producing about 90 percent of the French output, and a smaller 

company that produces the balance. The former is L’Aluminium 
Francais, which has alumina works at St. Auban, Salindres, ard 

Gardanne; its subsidiary, popularly known as Péchiney, because 

of its extravagantly long official name, owns reduction plants at 10 

different points. The other company, the Société d’Electrochimie, 
d’Electrométallurgie et des Aciéries Electriques d’Ugine, extracts 

: alumina at La Barasse and has three small aluminum reduction works. 
Germany.—As it has only a small production of low-grade bauxite, 

Germany depends upon imports for its supply and has found difficulty 

in endeavoring to obtain control of deposits in Hungary, Yugoslavia, 

and Italy. These imports totaled more than 400,000 metric tons in
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1928 but have since been reduced by half.- In 1932 about 201,000 0 
+ metric tons were imported... In 1931° total imports amounted to © 

241,000 tons, of which 83,000 tons were derived from France, 64,000 as 

tons from Hungary, 46,000 tons fram Yugoslavia, and 16,000 tons 2 

from Italy. Sot a a as 

Germany has 5 aluminum reduction plants, 3 of which are owned —_ ee. 

by the Government, through the Vereinigte Aluminiumwerke. | ak 
Another, at Rheinfelden, is owned by the Neuhausen concern of as 

- Switzerland: The total capacity, since recent improvement of the — Oe 

_ Rheinfelden plant, is 45,000 tons. Actual production, however, has | aR 

ranged between 25,000 metric tons (produced in 1931) and 30,000 4 

metric tons. Production in 1932 was only 14,110 ‘metric tons. ee 

| The 25 rolling’ mills in Germany use about half the aluminum pro- ong 
duced there. Germany has specialized in the manufacture of ee 

aluminum foil, for which the market is rapidly improving, due to the OE 

new use of foilforinsulation. == | a 

Greece. —Greece has some bauxite from which sporadic production oe 

-. in small amounts is made. | pe oo . oe 

. - -Haumgary.—Hungary has enormous reserves of bauxite and in 1928 og 

produced nearly 400,000 metric tons, largely for export, but by 1982 ay 

- production had fallen to 84,000 metric tons. ‘Although aluminous oS 

a cements are manufactured, aluminum is not produced by Hungary. on 

Exports go to Germany, Austria, Czechoslovakia, and Rumania. | Se 

| Italy —Italy has not only substantial reserves of bauxite but has 7 oo 

established production of alumina from leucite by the Blanc process. a 

Recent endeavors have resulted in a well integrated industry with tg 

| steadily expanding production of aluminum. - oO oe 

Italy produced 67,400 tons of bauxite in 1931, compared with oe 

161,000 tons in 1930, 192,800 tons in 1929, 162,200 tons in 1928, and a 
—95,300-tonsin 1927. a ee es 

| Bauxite deposits are found chiefly at Lecce di Marsi and Pescolido, ong 

‘Abruzzi, and in Istria, and the reserves have been estimated at es 

13,600,000 tons, having a content of 40 to 63 percent alumina. Of es 

these reserves 8,100,000 tons are in Istria and 5,500,000 in Abruzzi. | a 

Reserves of aluminum in the leucite of Naples and Orvieto are esti- ° _ “St 

mated at about 30,000,000 tons. Production of aluminum in 1932 4 

was 13,413 metric tons, compared with 11,109 tons in 1931; 8,000 tons A 

in 1930; 7,400 tons in 1929; 3,500 tons in 1928; and less than 2,000 | 4 

tonsin 1926. | a | oa 
_ It appears to be the policy of Italy to cooperate with the cartel, | a 

while refusing to be diverted from its policy of increasing output and 

reducing the price. of aluminum. Electrification of Italian state og 

railways in the coming year is expected to increase further—by a 

approximately 20 percent—the domestic demand for aluminum. a 

Italian plant capacity is now estimated at 13,500 metric tons, oe 

-- 6,000 tons being that of the Mori works of the Montecatini group. on 

Further extension of plant to treat leucite is discouraged by surplus 

domestic output and by the existence of large world stocks of aluminum. | 

- Norway.—Norway produces no bauxite, but its water power has ; 

made it an important producer of aluminum from imported bauxite : 

and alumina. These imports recently averaged about 60,000 tons; : 

production of aluminum exceeded 20,000 tons, and virtually all that | 

was produced was exported. This constitutes an interesting example | 

of international utilization of natural resources of water power.
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fo Production of aluminum in 1932 was 19,310 metric tons,compared — 
with 21,421 tons in 1931. Imports of alumina in 1932, aside from - | 

ae those of bauxite, were 23,619 metric tons; exports of aluminum were : 
boas about 14,000 tons. = | | - o 
be The principal companies operating aluminum-reduction works = | 

+ inelude the following: | _ 7 | 

oo Aktieselskapet Stangfjordens Elektrokemiske Fabriker, at Standfjord (owned : 
Woe by the British Aluminium Co.); annual capacity, 400 tons. - | 
fen. | Aktieselskapet, Vigelands Brug, at Vigelands (owned by the British Aluminium — : 
Be Co.); annual capacity, 3,000 tons. : . BC 
ye _.. Det. Norske Nitridaktieselskab, at. Eydehan and Tyssedal (owned by Com- : 
Me pagnie A.F.C., British Aluminium Co., and Aluminium, Ltd.); annual capacity | 
ao in 1929, 15,000 tons. : a OO = 

-- Norske Aluminium Co., at Héyanger (owned jointly by Norwegian interests - 
ae and Aluminium, Ltd.); annual capacity, 6,500 tons. an 7 4 

| A. 8. Haugvik Smelteverk, at Glomfjord; annual capacity, 8,000 tons. 

ote The first production of aluminum was made in 1908. . The total - 
~-. pated annual capacity in 1930 was about 36,000 tons, of which the - 
Pe subsidiaries of Aluminium, Ltd., produced a considerable part.. Nor-- 
Beh way is fortunate in possessing hydroelectric power sites on excellent —~ 
~  Jrarbors. a | : oe 
Be _ Spain.—Spain is the most recent country to enter the aluminum- : 
poo oe producing field. The only works are at Sabifianigo, Province of 

Bo Huesca, where the plant is operated by the Aluminio Espafiol, S. A.; 4 
©. it has a rated capacity of 1,200 tonsa year. Productionofaluminum- 

“amounts to about 1,000 metric tons and imports of alumina to about : 
foo 2,000 metric tons. a | , Sy 
Be ss Switzerland. Water power of the Alps enables Switzerland to pro- ; 
Be | duce aluminum from imported alumina. About three fourths of the 
Be ys aluminum produced is then exported. The industrial situation in | 
Bo Switzerland thus closely resembles that in Norway. Swiss produc- | 

a tion of aluminum was about 13,800 tons in 1932 compared with 16,000 =| 
we tons in 1931. . Imports of alumina recently averaged about 40,000 “ 

tons, production of aluminum about 20,000 tons, and exports about : 
| | 15,000 tons, a third of which went to Germany. __ | | | 
: ~The principal Swiss company is L’Aluminium Industrie, often - 

| called the Neuhausen concern. It has two plants in Switzerland, at | 
- Neuhausen and at Chippis; another at Rheinfelden, Germany; and 
a | a fourth at Lend, Austria. It also has an Italian subsidiary, Societa | 

Alluminio’ Veneto Anonima, with a plant capacity of 6,000 tons, at 
Porto Marghera, Italy. | 

| The other company is Fabrique d’Aluminium Martigny, S. A., 
at Martigny-Bourg, in the Canton of Valais (on the French border 
west and south of the Chippis works). Its annual production is 
about 1,800 tons. 

United Kingdom.—The only bauxite produced in the United King- 
dom comes from near Belfast, Northern Ireland, at Larne Harbor, 
County Antrim. Bauxite from this source, however, has not been , 
able to compete successfully with foreign ores. ‘The average annual 
production amounts to about 3,000 tons, the output in 1931 having 
been 3,394 metric tons. | 

Production of aluminum in 1932 amounted to 8,860 metric tons, | 
compared with 14,300 metric tons in 1931, 14,000 tons in 1980, 
13,900 tons in 1929, and 10,700 tons in 1928. 

Early in 1932 the United Kingdom exported to Germany for the 
first time, particularly to points where freight rates favored British
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‘shippers over German producers. Evidently the exchange favored © ae 
| the British since they went off the gold standard. on ee 

| The following quotation indicates the effect of the new British OR 
tariff act on the Norwegian aluminum industry: oe es: 

Although since the opening of the North British Aluminium Co.’s plant at — Oe 
Kinlochleven last year the output capacity in the British Isles is ample for home | oe 

'. trade requirements, the tariff will not be without some effect on the aluminium ee 
, market here. A substantial proportion of the imports of raw aluminium has come | ee 

from Norway where the British producers’ subsidiaries have reduction plants, and —_—j es 
| ' presumably all this metal will now find a market on the Continent rather than ad 

pay a 10 percent import duty. Against this, however, practically all the bauxite eens 
| _ used for the production of the metal here is imported from abroad and conse- a: 

: quently will have to pay duty, to say nothing of the petroleum coke and other eS 
substances needed for the electrodes, which constitute no small proportion of the ee 
expenses of aluminium production. i | Ce 

So The British Aluminium Co., Ltd., the chief producer, has two a! 
, reduction works, both in Scotland. The North British Aluminium —.| 

Co., Ltd., has another plant in Scotland. A fourth plant is thatof = 8 8 §§ 
_ Aluminium Corporation, Ltd., in Wales. Imports of bauxite are a 

- derived chiefly from France. | | | | ce oe 
| -U.S.S.R.—The Soviet plan for creation of an aluminum industry _ oe 

- includes construction of three plants. The fixst to be completed is  — % 
- that at Volkhov, on the banks of the River Volkhov about 75 miles | oe 

from Leningrad, where production at a rate of 5,000 tons per annum — ees 
| will start in May 19338; the plant is expected to be increased to a oe 

capacity of 12,000 tons by 1935. This plant will use Volkhov bauxite one 
_ -(Tikhvinsky) and will also manufacture bauxitic cement. OS 

| A second plant is established near the great Dnieper hydroelectric as 
plant and is expected to come into production in 1934 with a capacity — 
of 40,000 tons. A third plant is proposed at Sverdlovsk, with an = = 
annual capacity of 50,000 tons of aluminum by 1935. It is said, ne 
however, that construction of this plant has not yet begun, so that the __ 
near prospect of Soviet production appears to be limited to something oo 
like 50,000 tons; in contrast, it has been pointed out that Soviet on 
imports of aluminum in 1932 amounted to only 14,000 tons, of which 5 
Norway supplied nearly 8,000 tons and France nearly 5,000 tons. a 

Intensive search for bauxite has been conducted by the Soviets for ons 
several years past, and many discoveries have been reported, but as od 

| yet adequate details for their evaluation are lacking» “ 
Last year the Soviets obtained the services of engineers of the a 

French Péchmey concern for technical assistance in construction of oo 
aluminum works but were recently recalled to France because of og 
difficulties that arose. : 4 

Yugoslavia.—Yugoslavia has deposits of high-grade bauxite, pro- _ 4 
viding very large reserves, but it has only one small reduction plant. “A 
Production of bauxite in 1931 was 62,000 metric tons"compared ‘with ny 
95,000 tons in 1930 and 103,000 tons in 1929. I 

The principal deposits occur in northern and central Dalmatia, : i 
Bosnia, and Herzegovina, Slovenia, and western Croatia, those of : 
Dalmatia being the most important. The richest ores are along the : 
Adriatic coast; the ore contains 50 to 60 percent alumina and 0.25 - 
to 3 percent silica. " 

The deposits along the valleys of the Drave and Save Rivers have : 
been estimated to contain 80,000,000 to 100,000,000 tons, much of 
which averages 60 percent alumina and less than 1 percent silica.
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a 4 ~_India.—India is said to have extensive deposits of. bauxite, from 
Pe which only a small production has been made as yet; it was less than 
Be 10,000 tons in 1929, and has since declined severely. =| | ee 
eS _. Japan.—Japan produces no bauxite but imports crude aluminum 
_ for manufacture in domestic plants. An endeavor is being made to : 

ae . obtain bauxite from Pacificislands. Imports of aluminum were nearly : 
Roy 12,000 tons in 1929 but since declined to as little as 2,500 tons in 1931. : 
ae! _ Larger purchases have recently been made, so that Japanese stocks “ 

are said to amount to 10,000 tons, a year’s supply. 6 = 

pe AUSTRALIA - 
E - po Bauxite occurs in Australia, but only small production has oceurred, a 
Bo chiefly from Victoria. ae we te e
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| By Crarues F. Jaoxson anp H. M. Mryer oo 8 8 

- During 1932 production of mercury here and abroad was curtailed es 

_ drastically in the face of large stocks abroad and continuation of the | ca 

- drop in world prices which began in June 1931. Production of mer- a 

‘ _ gury in the United States decreased to 12,622 flasks with a calculated OY 

value of $731,129 in 1932 from 24,947 flasks with a calculated value ° 2 

of $2,179,145 in 1931.. The number of producing mines was 95 in a 

- 1932 compared to 77 in 1931. A considerable number of the mines | 

reporting production in 1932 produced only 1 to 20 flasks each. The ot 
sharp decline in prices which began in 1931 forced many mines to close __ oe 

in the fall of that year. . The brief rise in price in March and April oy 
1932 encouraged resumption of operations at some mines, but a later ee 

slump to 70 percent of the lowest 1931 price prostrated the domestic neh 
-_ producing industry. The domestic price stiffened in March and 

April, advancing from $66.30 per flask in February to $72.54in March. — os 

In May, however, the price again dropped to February levels and Oe 

- continued to fall until September, after which it remained fairly steady oe 

at around $47 to $49 per flask until the end of the year. Thelow = 

| prices prevailing during most of the year forced suspension of opera- Le 

‘tions at most domestic mines, and the production for the year was oe 
approximately half that during 1931. The European price, which oo 

had been maintained by the Spanish-Italian cartel until June 1931 and eet 
which had made it possible for American producers to export con- si, 

_. giderable of their excess production in that year, broke sharply in oe 

January 1932 and continued to decline. The European price in New 
York: broke to $52 per flask, duty paid, in October. Consequently, ha 

exports from this country dropped from 4,984 flasks in 1931 to 214 3 
flasks in 1932, most of the 1932 exports going to countries'im the _ OM 

Western Hemisphere. On the other hand, general imports increased ° 

from 356 flasks in 1931 to 8,114 flasks in 1932. Thus the position s 

occupied by the United States as an exporter of mercury in 1931 was oe 

only transitory, and in 1932 the United States returned to its previous os 

status as an importer. In comparing statistics of consumption and ch 

imports for 1932 with those of previous years it should be borne in 8 

mind that in 1932 some 530,000 pounds (7,000 flasks) were imported oe 

for use in two mercury-vapor boiler installations at electric power- ny 

generating plants. This quantity of mercury represents about 30 3 

percent of the total consumption in this country in an average year, \ 

and it-is unlikely that further such quantities will be required for a _ 

- similar purpose in the near future. , 

At the end of the year stocks of mercury in the United States in | 

producers’ hands were low, and domestic production had been cur- . 

tailed to match consumptive demand. It is believed that considerably | 

| mo, 225 Oy
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eo higher prices will be necessary before it will be profitable to resume 7 
Be operations at many mines in the United States that were closed in | 
—.---: 1931 and 1932. Pending considerable price increases it is therefore a 
be probable that consumers’ requirements will continue to be filled-in — 4 
Be part by imported mercury. a - 
co 7 Reports were current during the middle of the year that the Italian . 
me interests, dissatisfied with the price situation, were about to withdraw sit 
Ba. from the cartel, Mercurio Europeo. This cartel, organized in 1928, - 
oe had been able to maintain prices up to the middle of 1931 but appar- a 

ae - ently could never control the production of its members, with the oe 
he | result that large stocks accumulated. When price control was lost ; 
Pe also and prices dropped precipitously in 1932 the effectiveness of the - 
» cartel was lost, at least temporarily. It was later reported that legal | 
ger difficulties stood in the way of immediate withdrawal of the Italian - 
Bee interests, that differences had been patched up, and that dissolution hg 
mo of the cartel had been avoided. a , oo 

* oe _ Salient statistics of the mercury industry in the United States, 1980-32 a : 

be | a | [Flasks of 76 pounds] | SF : 

Be 7 ee oo te 1930 1931 1982 On 

be . Production..........--.--------2-----e-eeeeee---------flasks_- 21,553; 4,947/° = 1,622 
Beh Number of producing mines._...-.........2-._---.---.-------- oo! HB 77] 95 “ 
Wee . Average price per flask: . _ oS oe .s 
ue New York... eee $115, 01 | $87. 35 $57. 925 ' 
bo London.......-..--------------------2----------s+--------| £21 16s, 8d | £19 15s. 10d | £13 15s. 2d | 
Ye | Imports for consumption: Yt 4 ie | Pounds... == eee eee eee eeeee enn] 283, 086 41, 733 205,348 
Wer Equivalent flasks.__......-.....-..--.---.--2---s-c eee 3, 725 549 8, 886 4 
Be Apparent supply_.._.....-..-.---.---..---------------flasks_- 25, 200 | 20, 512 16, 294 | Ot 

| From domestic mines. ...................._._...pereent__ 85]... 97 6 i 
ge Stocks in warehouses (bonded) at end of year. ...-----flasks_. 305 : 88 1 3, 840. - , 

° oo ~ 1 Probably includes about 3,550 flasks imported late in the year on 1 large contract. i eS 

oo _ Prices —During most of 1931 the quotations on imported mercury 
were well above the prices at which the product of domestic mines — : 

| was being sold. Much of the time the New York price was approxi- © | 
- mately the same as the European, not including the duty of $19 per 
be . flask, and the latter was sometimes higher, thus enabling the United 

States to enter the foreign market. With the almost vertical drop | 
. in Kuropean prices in 1932 foreign mercury could be imported into the © 

United States for less than the cost of production at most American | 
mines. | 

| On January 8 the American Metal Market reported that it had 
been announced in London that metal from Mercurio Europeo was 
available at $65 f.a.s. European port of shipment, although it had 
previously been reported that the trust had disposed of 30,000 flasks : 
to a syndicate in London which would market the metal at $75. 
The London price had fallen to £16 10s. or $60 at the prevailing rate . 
of exchange by the end of April, and by the middle of July mercury 
was quoted in London at £11 10s. A low price of £9 18s. 6d. was 
obtained late in July, but by December first the price had increased 
to £11. 

The trend of domestic prices during 1931 and 1932 is shown in | 
the following table.
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| Trend of domestic prices of mercury, 1981 and 1982 (New York) ! / a os 

| — [Per flask of 76 pounds] | | | | a 

ek 1931 | 1932 | . 1931 | 1932 oY 

, January..._____.........--.-| $108.00 | $64.90 |} August........---------------| $80.115 | $47. 444 oe 
February...---.-.-..-..------| 100. 205 66.304 || September.._...-..----.--.--| — 76.300 47.500 ane 
March. .__....--....----------| 100. 423 72.537 ||» October....--.---------------| 72.385 47. 600 ot 
April. _._......--..-..-.-.-----| 102.077 72.125 || November....---------------| 68. 587 48. 750 a 
May....-.--------------------| 101.140 66.380 |} December...-.-------..---.--}| 66.115 48. 500 CE 
June. ....---.-...---.---------| 92.058 59. 481 ——_—_-|--—- ee 
July. .--22------e------------| 85.808 | 53.580 Year_....--------------| . 87.351 | 57.925 OO 

1 Eng. and Min. Jour., New York. oo : oy 

Average yearly prices of mercury in the United States and the United Kingdom, | . 
| . 1928-32 : ee : oe 

a Co [Per flask of 76 pounds, except as indicated} | 2 

| | | F San. Ne | | . F San = N a aA 
rancisco} ew... rancisco ew ty Year (domes- | York ! London 2 | ‘Year (domes- | York ! London ? | os 

tic) 1 . tie) 1. | _ oy 

: a - | gs all | | gad Sood 
1928._.._....-.---.--] § $125. 34 | $123. 51 22 61 || 1931__.---_---------- (4) $87.35 | 19 15 10 . oe 

— Ygag 77 TTTTTT} 894,00 | 122.15 |. 22 6 2 |] 1982.22 | 57.925 | 1315 2 ae 
1930_---.-----------| (@ | 15.01] 21 158 ~~ ges 

_  1Eng. and Min. Jour., New York. oo | | ae | | : ms 
2 Mining Journal (London). | mo . . ze 

_ § Beginning Oct. 27, 1928, quotations for San Francisco are on basis of ‘‘retail and small wholesale lots’. : 
| 4 Not given. | 7 re 

—-. Consumption and uses-—The following table shows the supply of Oe 
mercury in the United States from 1922 to 1932. . , CS . 

| | - Supply of mercury in the United States, 1922-82 | | | as 

| [Flasks of 76 pounds] i OS 3 

oe _ Apparent supply ee 

ae _ | Imports [a coy 

Year | Pisa | for con- | Experts From __ ON 
7 (flasks) SCiaeks (flasks) | Total |domestic|Imported  —— a 

| . (flasks) | mines | (percent) te 
| Oo (percent) | oy 

1922__.......---- nee ---- ne 6, 291 16, 697 287 | 22, 701 | 26. 4 73. 6 od 

1923__........-..----.~--.---------------- ae 7, 833 17, 836 314 25, 355 29.7 70.3 oF 

1924_ 2 ee ee ee 9, 952 12, 996 205 22, 743 42.9 57.1 aa 

1925_..........---.------------------------ 9, 053 20, 580 201 29, 432 30. 1 69.9 7 

1926_..........-...------------------------ 7, 541 25, 634 114 33, 061 22. 5 77.6 as 

1927_-.--.--.-....------------------------| 14128] 19,941] = (2) 230, 900 35.5 64.5 . Q 
1928____--..----------.----.-----2--------| 17, 870 14, 562 3 32, 300 54.9 45.1 Dy 

1929... 0-2 tee --------] 28, 682 14, 917 1) 3 38, 500 61.3 38. 7 a 

1930_........---.--.-.-------.-------------] 21, 553 3, 725 ¢3) 2 25, 200 85. 2 14.8 “3 

1931__.-_. 2 ---------| 24, 947 549 34,984}. 20,512 97.3 2.7 . 

1932__._.____----.----.....----------------| 12, 622 3, 886 3214 16, 294 76. 2 23.8 < 

a : 

1 Not separately classified, 1927-80. | : : : 
? Estimated by Bureau of Mines. . . : 
3 From a special compilation by the customs statistics section, Bureau of Foreign and Domestic 5 

Commerce. 

Statistics covering the distribution of domestic consumption for | 
1928 were presented in Mineral Resources, 1929, part I, pages 118-119, | 
and so far as is known similar figures have not been compiled for later | 

years. These statistics showed that of a total domestic consumption 
18221733 —16 :
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Bo of 34,482 flasks in 1928 drugs and chemicals accounted for about 39 — 
fe : percent and fulminate used in detonators and ammunition for 19 : 
eo percent. Next in importance was the use of mercury for scientific 
a - instruments and electrical apparatus, followed in turn by vermilion, =— 
pe felt, and caustic soda and glacial acetic acid. = a ° | 
i This order of importance probably has remained substantially 
oan . the same since 1928, if the large amount of mercury used in 1932 for sy 

ee mercury-boiler plants is not considered, although the proportionate — 
cod. use for electrical apparatus may have increased somewhat. . oo 
Ce No new uses for mercury that might be expected to result in greatly : 
ie | increased consumptive demand were reported during the year. 
. _ There is no reason to expect additional large orders to be placed soon 
ps for mercury to be used m mercury-boiler installations, like those : 
Bo a reported in 1932. Itis stated that there is virtually no loss of mercury - 
Bo in these plants, and thus they do not constitute a source of continuing _ 
— demand. Some time in the future electric generating plants probably | 

will be installed which will require important. amounts of mercury. - 
Be - Gradual increase. in the requirements of the electrical industry may 4 
ae be anticipated. Oo Pg 

oo 7 The following abstracts from the technical press indicate that ©: 
go research on the hardening effect of mercury in base bearing alloys — 
“may eventually result in increased use of mercury with such alloys. 
pr It is reported! that the addition of 5 percent of tin, mercury, a 
"bismuth, or cadmium to lead has a hardening effect. The Brinell 
pe hardness of pure lead is 5.7; with the addition of 5 percent of tinitis = 
Be 9.7; of mercury, 10.1; of bismuth, 6.7; and of cadmium, 19.2. Addi- 
BS tions of mercury to lead-base bearing metals have little influence on - 
Be the hardness; the elastic limit of compression is increased; but the 
mo | wearing properties are lowered. According to Rolfe,? information on 4 
eee the best alloys for use in cases where metal-to-metal contact is likely 4 
ee to occur is best obtained by making tests in a dry or slightly lubricated . 
eo - gondition. Hard bearing metals usually consist of a somewhat : 
- plastic matrix in which hard grains are embedded. This will squeeze . 
: | down to a better surface. Lead-base alloys can be used for rather : 

, high temperatures if the heat is frictional, but in automobile bearings, 
: _ affected by heat from sources other than the bearing itself, the softer 3 

: alloys do not serve so well. Unusual compositions used in a vessel of 
the German Navy contain copper 1.7—2.3 percent; lead, 0.6 percent; ! 
mercury, 3.5-6.5 percent; and tin, the balance. ‘The mercury is in 
solid solution in the tin matrix. | 

The invention of a new mercury coin collector for prepayment 
telephones is reported. It is said that this collector eliminates about 
100 parts essential in the type of prepayment telephones now in use. 

A new mercury arc lamp of glass or quartz is described by Harries 
| and Hippel.2 The new lamp operates automatically and gives a 

linear source of light of high intrinsic brightness. ‘The lamp uses little 
power in operation and develops little heat. 

1 Ackermann, K. L., Low-Melting Heavy Metals in Lead-Base Bearing Metals: Metallwirtschaft, vol. . 
11, 1932, pp. 292-293; Chem. Abs., vol. 26, No. 18, Sept. 20, 1932, p. 4780. 

2 Rolfe, R. T., Bearing Alloys: Trans. Manchester Assoc. Eng., 1929-30, pp. 14-97; Metals and Alloys, 
vol. 2, p. 205; Chem. Abs., vol. 26, July 20, 1932, p. 3764. 

8 Harries, W., and Hippel, A. V., A New Mercury Arc Lamp of Glass or Quartz for Laboratory and 
Commercial Use: Physikal. Ztschr., vol. 33, 1932, pp. 81-85; Chem. Abs., vol. 26, Apr. 20, 1932, p. 2126. :
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California retained first place among the mercury-producing “ ‘ 
| States, although the gap between California production and the com-_ ae 

bined production of Texas, Arizona, Arkansas, and Alaska decreased . oe 

considerably. The California production decreased to 5,172 flaaks = |. 

| from. 13,448 flasks in 1931, while there were increases in production | 8 

| ge S WASHINGTON | | a ” boo 8 
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. , “FIGURE 10.—Location of mercury mines and prospects, western United States. | x 

from Arkansas and Texas. The increase in the number of producing : 

mines in California from 45 in 1931 to 63 in 1932 was due to sporadic “ 

operations at a number of small properties by leasers and caretakers os 

who would otherwise have been without employment, and the indi- 

vidual and aggregate output from such operations was small. A Cn 

decrease in production was recorded by all States but Arkansas and | 

Texas. Figure 10 shows the location of all mercury mines and 

- prospects in the Western States. | |



OS 230 oe MINERALS YEARBOOK > nS 
Pe Le Oo _ - Mercury produced in the United States, 1929-82 , oe 

: | _ Flasks Flasks | : Re _ we of 76 | Value! ; : oe of 76 | Value! - 
pe | oe mines| Pounds . | mines| Pounds = 

pace California_.___.......] 29 } 10, 139 |$1, 238, 428 California............] 45 | 13, 448 |g1, 174, 696 . ee Nevada_.-.-....--...| 19 | 4,764 681, 899 |}. Nevada.....---.-----]| 16 | 2,217 -193, 657 . bee | : Oregon-.----.-..----.| 5] 3,657 | 446,684 Oregon....---------.-| 5] 5,011 | 437,716 OS ee an Washington.._._.___- 2| 1,397 170, 637 Washington....._.... 4{ 560; 48,917 | He Texas, Arizona, and | _ = . Texas, Arizona, Ar- y er co _ Alaska__.-_-22- 22. 8} 3,725 | 454,990 kansas, and Alaska. 7| 3,711 324, 159 ni 
ae . | | 68 | 23,682 | 2, 892, 638 | a7 | 24,947 | 2,179,145 

He | California............| 40 | 11,451 |. 1, 316, 968 California.........-..} 63] 5,172 | 299,588 : bee Nevada.-..----.-..|. 20| 3)982 | ’ 377/460 Nevada.....-2--2----| 15]. 474] “97/456 a ae Oregon...-.--------..|.. 7] 2,919} 3365, 711 Oregon...___...-____- 7| 2,528 146, 145 7 xe | Washington_........| 1] 1,079] 124,095 || . Washington........| 3| °407| 23575 Behe oo ‘Texas, Arizona, and |.. oO Texas, Arizona, Ar-| - - a oy oa |  Alaska_..-.----.22---]'. 7 | 2,822] 324, 555 Kansas, and Alaska _ 7 4,046 (234,365 0° 
me a ca | 75 | 21,553 | 2, 478, 789 | | 95 | 19,622 | 731, 129 4 

a, - | 1 Value calculated at average price for quicksilver at New York. . | a 

i mo | . ARIZONA oo a 

bo Little mercury was produced in Arizona in 1932. Press reports ye _ Stated that 14 flasks of quicksilver were shipped in October from the 
‘Tonto Basin property of the Arizona Quicksilver Corporation. The — ' Re Empire State Mining Co. took over the Dreamy Draw mine near _ Bo Phoenix in Maricopa County, and the shaft, which is 300 feet deep, 

oo was retimbered. Operations at this mine had not been resumed at eo the end of the year. The property is equipped with a 35-ton rotary . feo kiln. According to press reports, a good grade of milling ore was : Be struck early in the year in a tunnel at the Boardman mine, Sunflower me district, 55 miles northeast of Phoenix. The tunnel was to be con- a a tinued 40 feet to cut a high-grade ledge. : 3 
ae | ARKANSAS | _ 

In May 1932 the State geologist + issued a report on cinnabar in | | southwestern Arkansas. This report, containing 38 illustrations, 
deals with topography and drainage, distribution of the deposits, | geology and mineralogy of the ores, and development, discusses com- | mercial possibilities, methods of prospecting, and development, and | gives a number of descriptions of cinnabar in place. Branner states : | that the areal and structural geology of about 21 square miles had been 
mapped and a quantity of valuable detailed geological data accumu- 
lated. With regard to the commercial possibilities, Branner is quoted | as follows: | 

__ With the knowledge available at this time, it is impossible to form any clear idea of the commercial values to be expected in the cinnabar area as it is now | . defined. On the Parnell-Carroll tract in the Little Missouri River area, erratically mineralized zones, having an areal extent of 250 by 50 feet and a known depth of possibly 20 feet, exist, and cinnabar has been found on that tract through a maximum vertical range of 120 feet. In the Antoine Creek area mineralized zones, having an areal extent of about 15 feet along the strike and about 8 feet across the strike, have been found. One of these mineralized zones has a known vertical range of about 90 feet, and cinnabar has been found through a maximum 
‘Branner, George C., Cinnabar in Southwestern Arkansas: Arkansas Geol. Survey Inf. Circ. 2, 1932, 51 pp. 

4 
‘
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vertical range of 275 feet. Shale and sandstone contact deposits are also present A 
in both of the above areas but little is known of their extent, either horizontally ae 
or vertically. Concerning the depth to which deposition may be expected to ae 

continue, no dependable estimate can be made... . At the present time it may: _ RL at 

be said that the situation appears to be distinctly encouraging for careful and =| os 

systematic prospecting. The number of mineralized areas along the Cowhide on 

Creek anticline and the Amity fault tend to bear out the belief that at least afew oe 

deposits, in the order of a few acres in extent each, will be found which will prove Tg 

to be of sufficient size and richness to justify long term operation. Judging wholly ns 

from information now available, indications are that the metallic content of the oe 

ore within the minable areas will approximate that within the majority of the — Ong 

- minable areas of western United States, although there apparently are no facts ma 

to demonstrate that areas of exceptional richness and size may not be discovered. on 

po ~The Arkansas Quicksilver Co. installed a 2-tube, type “D”, Gould — 4 
retort at Graysonia late in 1931. On April 26, 1932, 25 flasks of 4 

| mercury, constituting the first Arkansas shipmentin bulk, were shipped. oR 

The C. Mining Corporation installed a 10-ton custom quicksilver- 4 
reduction plant near Kirby, which started operation in March but | 3 
was soonshutdown. | | | | So a ey 

- According to press reports the Southwestern Quicksilver. Co. ag 

| ‘exposed a low-grade mineralized zone and a high-grade cinnabar 
| vein 1 to 3 inches thick. Associated with this vein was anoccurrence. ts 

| of native quicksilver in cavities. A semiportable rotary furnace was 4 

-_- put in operation April 21 and handled an average of 12 tons perday. _ wo 
The ore is hand-sorted to yield about 10 pounds of quicksilver per ton. — 2 

. Oo CALIFORNIA | , a 

The output of mercury from California in 1932 was 5,172 flasks = 3 

compared to 13,448 flasks in 1931. Most of the California mines _ a 
must receive $60 to $70 per flask to operate, and the low prices pre- es 

 -yailing in’ 1932 forced ‘suspension of operations at many mines. ae 

| Only ‘a few operated continuously, others treated stock-pile ore and _ oe 

discontinued mining operations, while others did only development _ vo 

‘work. In spite of the large decrease in total output production = .. 

| was reported from 63 mines compared to 45 mines in 1931. 7 oR 

Colusa County —The Cherry Hill mine treated a small tonnage of eg 

concentrates recovered from old dumps from which some mercury A 

and gold were recovered. It was reported that the Western Merger we 
Mines Co. has acquired the Manzanita property in Colusé County. af 

Fresno County—At the Archer mine some road work was done, and th 

a 3-pipe Johnson and McKay retort was installed; no mining was — 4 

carried on although a small quantity of mercury was produced. — on 

Kings County.—The Fredanna mine in the Parkersville district was 4 

sold to E. K. Anderson and J. W. McBride; a small retort handling 1 a 

ton per day was operated both before and after transfer of the prop- . 

erty, and some mercury was produced and sold. ms 

Lake County—Production was reported in 1932 by the Sulphur 

Bank, Great Western, Anderson-Schwartz, Konocti, Big Chief, : 

Mirabel, Wilkinson, and several other mines. Only five mines in the ~ . 

county reported production of 20 flasks or more. The Sulphur a 

Bank mine operated only a few days. The Great Western mine 

operated 315 days. E. J. Bumsted, president of the Bumsted Mining | 

Co., operating the Great Western mine, has furnished the following 

interesting figures and kindly granted permission to publish them: |
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cee Tons treated, 6,063; quicksilver produced, 607 flasks; averagerecovery - | 
bee per ton, 7.6 pounds. Production costs were as follows: | . 

Re _- Distribution: = - , ee Cost per 
Peo Mining: > | | | ton | | 
Bue Labor. -_.._--------- eee ee $1. 28 | : 
Be Supplies. .._..------- + eee eee. 17 ae 
pre : | oO | ee —— $1. 40 os 
Be Treatment: =. : 7 we | 
BO : ~ Labor... eee eee TAS | 4 
~ . Supplies.._ +e ee eeeeeeeeeee- eee. 06 
Be Maintenance. ___.-_-_-----_-_- oe eee ___-_-_-_-. 04 : 
oe | Fuel oil...--2-2 eee ene eee eee AD 
Bon . : Power__-.------------------------.- 2 eee e-eee-----. = 14 es 
pee oS | Lights. 222-2. 2 ee eee eee .03 |. — 3 
be _ Flasks_-_--~.--------------------1--------------------- 08 

be |, Total treatment_____---.__.__-_.-22 22 eee eee eee. 159 7 
foe Fixed and general charges: On | | a 
oe eo | _ Audit and legal___-_--------- bee eee . 06 ae : 4 

We Insurance, general__.______.__-__-_- eee __-e_ eee 04 = oe 
Beek .. Insurance, compensation...__._..-----------------------. 22. a 
woo Interest and taxes__.--.-------- 2-2 eee eee eee 19 
Be Assaying..—._----------------------+---------+---------  .02 0 8 Boo Ato and truck_.__-- 2 eee 8 | ot 
oo Road repairs... _..-.--.-------------- eee eee eee 020 | 
roo. Camp maintenance_.._.---.---- eee eee 0B n 
Bo Office and management-___----~---.--------------------- 620 
Yr 7 Depreciation _ -__----------------------------_---------- -380 | 
fee | Depletion_____--_-_---------- 2 eee ee ee-_-- =. 07 oo 
e roe Miscellaneous-__----------------------1-------2---------- .10- | 2 

bee So Total fixed and general_____..------------------------------- 180 © 
Pe : / Total cost per ton____.-._._-___-_-___- 47D ; 
ae Total cost per flask__.__...---------------------------------- 47. 82 3 

be Napa County.—Mercury was produced at the Aetna, Ivanhoe, _—_: 
Be Knoxville, La Joya, and Oat Hill, and other mines in 1932. | a 
a At the Mt. St. Helena mine 600 feet of drifting and 48 feet of raising 4 
oo were done. Press reports in October stated that an entirely new vein. . 
a _ had been opened in the Aetna mine at St. Helena. Plans were made : 

| to do enough development work to have the ground ready for oper- 4 
ee _ ation as soon as the price of quicksilver should justify it. 

| San Benito County.—Mines reporting some production of mercury : 
in 1932 were Alpine, Aurora, New Idria, Stayton, Wonder, and a 

| number of others, but only one produced an appreciable amount. 
| It was reported in the Engineermg and Mining Journal December 

1932 that the Alpine mine had resumed operations to develop a strike . 
| of cmnabar discovered while cleaning out old workings. The new 

| vein was said to assay 4 percent mercury, but only enough ore was 
being treated to keep three retorts in operation. The New Idria | 
mine near Mendota was closed in January, although during the 
first 5 months of 1932 the flotation plant was operated and the 
concentrates were retorted. 

It was reported early in the year that H. V. Underwood and E. A. 
Matthews had installed three 12-foot flumes with riffles at the Bitter- 
water mine near Llanada for treating ore from the dumps and were 
calrying on sluicing and retorting operations. Drifting was stated _ 
to be under way, opening up ore of high enough grade to require no 

| concentrating.
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San Luis Obispo County—Ten mines—the Carson, Deer Trail, oS 

| Oceanic, Rinconada, and others—reported production of mercury a. 

| Operations at the Deer Trail mine were suspended on August 1. Oe 
The Cambria mine was closed all year, but a small amount of mercury Do 

| was produced from clean-ups. Sporadic operations were conducted | og 

at the Carson (Klau) mine. The Oceanic mine was operated by the = 
Consolidated Metals Co.; the mining method was reported to have es 

| been changed to top slicing, effecting considerable reduction in Oo ag 
mining cost. The Rinconada mine, equipped with a 50-ton rotary Sy 

| furnace and “D”’ retorts, produced considerable mercury. At the © oes 
: Bagby mine shafts were sunk on two veins of medium-grade ore Se 

| 5 to 8 feet wide; very little ore was retorted. | | a 

Santa Barbara County.—Four mines, including the Extention and ae 

| - Los Prietos, reported production in 1932. The lease on the Exten- | 

tion was surrendered during the year. ‘The ownership of Los Prietos a. 
- mine passed to Edgar R. Larsen, who was reported in June to be ee 
repairing the roads and the 25-ton reduction plant.and to be doing © oe 
considerable underground development. It was stated that plans - oe 
embraced the installation of two new 50-ton rotary furnaces and = = 

—_ Jater a 200-ton concentrating plant. , re BS a 
Sonoma. County.—The Culver-Baer, Cloverdale, and Contact ey 

--- - mines each reported production in 1932. In October B. I. Potter and | ee 
| James G. Cortelyou were reported to have purchased the Cloverdale | 

mine. The property was equipped with a 75-ton rotary kiln by the | ae 
: former operators. | | | oe ee road 

_ Trinity County—The Altoona mine was operated from April 15 = © 
to November 1 and produced considerable mercury. © , on oe 

So _ NEVADA oe a : os 

The production of mercury in Nevada fell from 2,217 flasks in | os 
1931 to 474 flasks in 1932. Most of the mines were idle during the == 
greater part of 1932, although production was reported from 15 mines of 
compared to 16 mines in 1931. : | an | oat 

- Elko County.—The Mayflower mine did not operate during 1932, os 
except that some development work was done which yielded a small ee 
tonnage of ore. F. M. Williams reported 300 feet of development —. 8 

: work at the Rimrock property 39 miles from Redhouse. eS 
Esmeralda County—A small production was reported from the os 

Red Rock group of claims. | | ot 
Humboldt County.—At the Buckskin mine, 75 miles north of Win- sf 

nemucca, 1 mile of road was constructed, and a compressor and  =— 
1,500-pound retort were installed. | oe 

Mineral County.—The B and B, Spring, Crystal Quick, Stevens, os 
Cardinal Quick, and Drew (Red Devil) mines each reported a small ae: 
production in 1932. A somewhat larger production was reported " 
from the Reward No. 4 and No. 5 mines, where the best ore is said to a 
occur in chert and calcareous sandstone. | 

Nye County.—A few flasks of mercury were produced at the Flower 
mine from the retorting of screenings from the mine dumps. : 

Pershing County—The Nevada Quicksilver Mines, Inc., was | 
reported to have placed its rotary furnace in operation in May to | 
treat ore accumulated during the winter from the Hunley-Forge
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ce lease. . This property is 21 miles east of Lovelock in the Antelope 
-.. Springs district. Northwest of it O. H. Oleson and J. H. Henry cut 
po. two veins of milling-grade ore, according to press reports. _ : 
me | Storey County.—The Castle Peak mine, 19 miles south of Reno, ! 
ee reported production in 1932. During the year a winze was sunk 135 a 
a - feet below the mill-tunnel level, and a 20-horsepgwer hoist and a 12 : 
‘by 10 air compressor were installed; the mine and plant have not . | 
oe _ operated since July 15, 1932. oe 3 - | : 
~— Washoe County——The Steamboat Springs Mining Co. reported a - 

ne small output from its mine 1 mile from Steamboat Springs. — | 

BE OREGON : 

Be The output of mercury from Oregon in 1932 was 2,523 flasks, | | 
Re about one half the production in 1931; 7 mines reported production =; 
ce in 1932, whereas only 5 reported in 1931. | 2 
f  Clackamas County—A small quantity of mercury was produced at a 
He _. the Oak Grove prospect from ore reported to average about 15 pounds 4 
a perton, =). | a 4 
Bees _ Crook County—The Maury Mountain Mining Co. placed its 25- _ od 
>. ton Herreshoff furnace in operation May 31. The plant is operated) 

by a 60-horsepower Diesel engine belted to a 260 cubic foot com-. aon 
= pressor and a 25-horsepower Diesel engine belted to a 20-kilowatt = 
Bo generator. In August it was reported that the company had found ou 
Bo another promising cinnabar deposit. After some mercury had been ~ o 
po ' produced operations were suspended pending higher prices for mer- | 
bo cury. Some development work was done at the Mother Lode mine | t 
a 37 miles from Prineville, and a few flasks of quicksilver were retorted. a 
bo Jackson County.—A small quantity of mercury was recovered from / ‘ 
mo the Little Jean prospect 18 miles from Gold Hill. | ee 
by Lane County——The Black Butte-mine, operated by the Quick- a 
fee silver Syndicate and equipped with a 150-ton rotary furnace, ac- . ; 

ss gounted for a considerable output of mercury in 1932, derived from : 
— the treatment of 28,667 tons of ore. At the end of the year it was 
mo _ reported that the company was employing a few men to develop the = 

| | 1,100-foot level of its mine and to keep the organization intact. In 
: 1932, as in every year since 1928, this mine was one of the largest 

, producers of mercury in the country. | 
Malheur County—The Bradley Mining Co. suspended operations 

at the Opalite and Bretz mines in October after producing a con- 
siderable quantity of mercury earlier in the year. | 

_ TEXAS | : 

The Terlingua district, Brewster County, Tex., continued to supply sy. 
| am important percentage of the mercury production in the United 

tates. 
The Big Bend mine of the Brewster Quicksilver Co. mined about 

24,000 tons of ore and treated 8,582 tons in its furnaces, from which a 
considerable amount of mercury was recovered. Ore treated aver- 
aged 0.35 percent mercury. At the Fat-and-Forty mine installation 
of a 30-ton rotary furnace was begun. | 

Press reports at the end of October stated that the Chisos Mining | 
Co. had operated continuously for 30 years. The Rainbow mine 
was active in 1932.
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| —_ | : . UTAH 7 a oy 

In September it was announced in the press that the Sacramento | oS 
Gold & Quicksilver property at Mercur would be developed by the | od 
company, following cessation of work by the International Smelting — SS 

O. | | ae 
| ) . - WASHINGTON | | 4 

~ The State of Washington produced 407 flasks of mercury from 3 4 
mines in 1932 against 560 flasks from 4 mines in 1931. The produc- as 

| tion was made by the Consolidated Mercury Mining Co., the Wash- — 4 
, ington Cinnabar Co., and the Charlotte Ann Mercury Co., from rnc: 

mines near Morton, Lewis County. Some development work was : a 
reported at the property of the Shoshone Mercury Co. 12 miles from. 8 
Dryden, Chelan County. | | | cnt 

- IMPROVEMENTS IN METALLURGY ee: 

During 1932 references appeared in the technical and trade journals _ oe 
to a few improvements in ore reduction and metal purification. C.N. ad 

a Schuette has discussed the increased dust-collecting efficiency at the = = ss, 
| rebuilt reduction plant. of the Brewster Consolidated Quicksilver Co.,.. a 

Terlingua, Tex., and has given comparative cost figures of the old = 
- and new plants.> In the old plant, of 91 flasks of quicksilver pro- — ok 

| duced per month by a 33-ton furnace 23 were recovered asfreequick- = 
silver and 68 were in the dust; operating costs, including mining and — oe] 

| treatment, averaged $246.60 per day. In the new plant the cost was od 
$219.85 or $54.96 per flask, when 4 flasks were produced per day. og 

mo Experiments show that the separation of antimony and mercury _ a 
| from concentrates containing both metals is possible both technically —__ oo 

and economically.® oe a - ae 4 
The material is roasted first at 400° to 425° C. to separate mercury oe 

and then is transferred.to a second furnace, where antimony oxides ~ coos 
are separated at 500° to 550° C. | | . ns 

| Moore” has discussed a method of mercury purification. An ap- ole 
paratus wholly of glass or silica is described in which purification is © “a 

| accomplished by washing the fine droplets of mercury, drying, and | a 
| filtering to remove traces of copper, bismuth, lead, and iron. of 

U.S. Patent 1855901 covers introduction of mercury into discharge __. ee 
. tubes. A body containing mercury as mercury sulphide is inserted i. 

within the envelope of an electrical discharge device and treated to oe 
effect reduction of the mercury (as by the action of iron, on heating).2 a 

Colman describes a vacuum retort for cinnabar ores.* A small sO 
amount of air proportioned to the amount of sulphur in the charge a 
is admitted to the vacuum retort. The value of the vacuum is stated 8 
to be as follows: Lower temperature requirement; force exerted on ue 
every particle of material under treatment; dusting reduced to a | 
minimum; no danger of salivation to the workmen; fumes and con- | ! 
denser under full control at all times; loss of mercury can only be at os 
the exhaust point of the vacuum, which is on the ground and along- - 
side the operator. - 

5 Schuette, C. N., Dust-Collecting Efficiency Increased in Quicksilver Reduction Plants: Eng. and 
Min. Jour., vol. 133, No. 4, April 1932, pp. 236-237. 
6Shakhov, G. A., and Slobodska, Y. Y., Roasting of Concentrates Containing Quicksilver and Anti- - 

mony and Their Separation by Successive Roasting: Tzvetnuie Metal, 1932, no. 1, pp. 23-28; Chem. Abs., . 
vol. 26, Nov. 20, 1932, p. 5885. 

7 Moore, Burrows, Ind. Chemist, vol. 8, 1932, pp. 63-64; Chem. Abs., vol. 26, Apr. 20, 1932, p. 2093. 
8 Bareiss, Max, and Wiegand, Erick, Chem. Abs., vol. 26, June 20, 1932, p. 3147. 

_ %Colman, Murray N., A Vacuum Retort for Cinnabar Ores: Min. Jour. (Arizona), Aug. 30, 1932, pp. 3-4. .
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ae - | _ FOREIGN TRADE = te 

ss Imports —General imports rose to 616,649 pounds (8,114 flasks) in 
be _ 1932 from 27,054 pounds (356 flasks) in 1931, the largest part being 
/ in. fulfillment of one contract reported to cover about 530,000 pounds | 
Pee (7,000 flasks) for use in two mercury-vapor boiler-plant installations. oO 
fo Shipments on this contract may have exceeded this amount. Imports 
ms _ from Spain totaled 346,090 pounds (4,554 flasks) and those from Italy 
me | . 261,972 pounds (3,447 flasks). These large shipments contrast with | 
bon _ shipments of only 26,609 pounds (350 flasks) from Spain and none os 
Bee from Italy in 1931. Belgium, which had not shipped to the United 
mo States since 1929, supplied 7,606 pounds (100 flasks) in 1932, while & 
~~. + Imports from Mexico shrank to 221 pounds (3 flasks) from 445 
eo. _ pounds in 1931 and 10,716 pounds (141 flasks) in 1930. Imports of | 
eo 760 pounds from the United Kingdom were reported. oH oe 

be . a - Mercury imported into the United States, 1 928-32, by countries ne 

b oe a . | a | ' [General imports] . oo 

Peo Se | 1928 1929 1930 1931 ggg : 
Be ae Country oO | [| | |] oo 
fg A . Pounds | Value | Pounds| Value |Pounds| Value |Pounds| Value |Pounds| Value | 3 

be er “Belgium...........| . 68,454] $93, 8231 94, 969] $129, og3]..---...|_.....|..--..|...-| 7,606 $3, 100 4 
Bo Canada.....-__--_- “B} | «10}. 37, 500| 52, 195 Bf gf 7 
aio. Brance.__...-------|------~--|----2----| 24, 587| 33, 966|-- |---| eee || “y 
ae ~ Germany___--_--_| "40, 954) 57,414] 53, 250] 70, 677|....---.|..----.|...----|-----.-|----2--|o0- ! 
oe ae Hong Kong. .-.-.2-|---..----|--------- 3 4)..-2---_|o2- |---| }--- +=] -- 
Le Ttaly-....-.--------| 428, 821] 558,622] 67,778] 90, 582\.-__--_}7_.7 027 2-7-|77 7777") 261, 978 98, 907 ae 
me Merico-.....-.--..-] 136,208 176,968] 91, 854} 122, 229)” 10, 716] 13,747)” 445) "$623," 221/190 Q 
ae » , SOLPUL wee fee eee meen wee e ee en few eee lee e  fee  ee a 

ee | Spain___.--..----.| 464, 206| 643, 621| 715,311| 947, 756| 212, 965|282, 073] 26, 600| 32, 027| 346, 000/128, 637. i 
ges) “United Kingdom__"| 30,100} 41; 559|...--0. |. reg” 57 ‘ 
er oo oo oe eS ee ot mo Oo 1, 168, 7481, 572, 017|1, 086, 221|1, 447, 142] 223, 686|295, 829] 27, 054| 82, 649] 616, 649|231, 414 

: | | Mercury compounds imported for consumption in the United States, 1931-82 : 

| | | 1981 1932 | | 
Compound es ns \ 

| Pounds | Value | Pounds | Value ' 

Chloride (mercuric) (corrosive sublimate) -...--.--------------- 100 $75 |_| eee 
Chloride (mercurous) (calomel) -___.._.-.-.--.-----2-_---_-_e 2, 021 3, 1388 1, 302 $1, 352 
Oxide (red precipitate)._-.._...---------.------------ ee --|-- +--+ --|---- + --- 7 19 : 
Mercury preparations (not specifically provided for)..._..-..-- 1, 472 2, 209 870 1,177 
Vermilion reds (containing quicksilver)....--....---...--------| 25, 365 30, 463 15, 620 15, 301 . 

| wenen-----| 35,885 |.-.--.-..-] 17, 849 : 

Exports ——In 1932 the United States exported 16,281 pounds of | 
mercury (214 flasks) valued at $13,121, compared to 378,769 pounds | 
(4,984 flasks) valued at $433,596 in 1931. Over 75 percent of the | 
exports went to countries in the Western Hemisphere, and the balance | 
was shipped to the Far East. No mercury was shipped to Europe 
in 1932, whereas in 1931 approximately half the mercury exported : 
(189,465 pounds) went to Europe. 

The accompanying table shows the exports of mercury in 1931 and 
1932 and the countries of destination. Shipments to Canada were 
made from the following customs districts: St. Lawrence (2,161



pounds), Vermont (1,098 pounds), Buffalo, Michigan, Washington, — se 

- and North Dakota. Exports to South and Central America, Cuba, _ ues 
- and other islands in the Caribbean amounted to 8,168 pounds, of _ oy 

which 7,845 pounds were shipped from New York. Exports from se 
San Francisco totaled 2,722 pounds, of which 2,420 pounds went to — es 
Australia. Exports to the Philippine Islands totaled 1,136 pounds, 8 

- of which 986 pounds were exported from New York and 150 pounds. oS 

from San Francisco. | : | aS 

Mercury exported from the United States, by destination, 1931-82 | a 

1931 1932 ee 
a Destination : $$} og 

| Pounds | Value | Pounds | Value | eee) 
oO ee 

North America: | of fo ~ oe Canada....----------eeneeeeeeeeeeeee ee ebeeeeeeeeeeeee-e-ee} 61,522 | $83,151 | 4,488 | $3, 746 og 
Costa Riea._...._-..---1--------.- 302 374 2, 041 1,471 : ne) 
Cuba_------.---- on ceeecceceeeeeeesessnesseeeeenes----e--f 1,481] 1,941] 156 "148 ge 

. ; -Nicaragua.._.-.-.---------+----+---------------------- +++ 377 460 228 8 189 

Other_.---..-22e--ceesseseseessesseeceneeseeeeeeeeeneeeee| 1,804] 1,585] 1,688] IM 

| a Oo | | 65,076 | 87,511| 8,546| 6,725 | ot 
. 4, . ————=———_O oS ee 

South America: a ae oS 
OO Argentina:.-..--.---2-----c-eeene nee eeeeeeeeeneeceeeee-|) 1,230] 1,735 111 157 a8 

Colombia. ..2------------------2--------------------------- fs 278 | 1, 898 2, 270 2, 007 ane 

Pertl.---- ne ne ec eececececsucesecsessseseseseen-----| 3,465 | 8,986 210 250 4 
Venezuela.._....-..---------2----------------------------- 1,056 | = 1, 485 1, 071 1, 085 a 

| Other_.-------.--- ne sceeeseceecnereseseseecenenesaseeee]- 468 641] . 448] . (304 8 

- | | 74871 9,695| 4,110] 3, 898 Os 

Europe: . . a of L ws a “i 
Belgium ._-....-..-----------------------------------------| _ 24, 650 29, 200 |-..----.--]------2--- at 

Germany.__.._._-_----------------------- eee eee eee =| 102,178 | 121,018 |---| ---------- on 
Netherlands__...........--.-----.--------------------- 2+ =e 8,800 | 11,000 |..--------|---------- 2 

United Kingdom —--2-022222TTTTTIIIIII a] 88, 842 | 58,900 |---| ---------- | os 

: | Oo 189,465 | 220,113 |..-..-----|.--------- SE 

7 - Hong Kong_.----_----.------------------2-----------------| 83, 010 | 84, 560 |_----------|---------- . Sees 

- India (British) -.---....-.------.s.ss2e2eesse-nseen-e--e---| 1,140 | 1,500 Jo-22 222s dene. ae 
Japan___-.._--.--.---..-------------------------------------]| 29, 440 26, 507 |..-....-.-]---------- ved 

_ Philippine Islands-.........------------------------------- 1, 802 2, 225 1,186 |. 737 © eer 

Other... 2 oe seen ceseseeseeeeecnereeeecseneseeneseeeee-| 1,129] 1,268 "69 107 on 

| _ | | 116,521 | 116,060] 1, 205 804 “3 
Oceania......-------------------------------------------------- 220 217 2, 420 1, 609 os 

: | | | 378, 769 | 433,506 | 16,281| 13,121 gf 
| : ct 

* . o
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ee — WORLD PRODUCTION Oo | | 

E The following table shows the world production of mercury by 
mo countries for 1928-32: . | | oe 
oS ce | World production of mercury, 1928-32, by countries 7 wd 
Be : [1 metric ton=29.008 flasks of 76 pounds] | | Coo 

yee | 1928 1929 1930 1981. 1982 s 

woe Se etric «| Metric ‘etric etric Metric z ue | Flasks | “tons | Flasks | “yong | Flasks tons | Flasks | “tons | Flasks | “tons . 

we Algeria... --------|--------|' 122 4.2) 325] 11.2] 1,073| 37.01. 1,184 40.8 — - 
: Austria.............| 133} 4461 = ss113]— «3.9 721 «2.4 72] 325 @) | OQ 7 

Boe Bolivia 3._..2.-_. 2. 46): 1.6 49 1,7)/.-.-.___]----_-..] 1, 021 35.2} (2) (2) . fo | China #.__.......-..| 1,973] 68.0 580} 20.0 725} 25.0/ . 638) 22.0] (2) (2) ed we Chosen__........----|..------|--------| 15 5 26 9 (2) (2) (2) (2) 
os - Czechoslovakia......| 2, 086} 71.9) 1,897 65.4] 2, 060 71.0] 2,222) 76.6} 1,305 45.0 
coe Italy...............-| 57, 677| 1,988.3] 57,966] 1,998.3] 56, 069] 1, 932. 9 37, 652) 1,298.0] 27, 740| 956.3 
te . Japan....-.--- 22. 14] . 5 41 1.4 121 4, 2]. 101 3.5} (2) @) | 
fey Mexico____--2-._-7_| 2,535] 87.4] 2,306] 82.6 4,946 170.5] 7,292] 251.41 7, 3501 252.7 8 
Be, -.. ° New Zealand___-____]--------]--------|--------|---- | 52 1.8) . 450 15.54 @ | @ . oo 
Wee _ ” Rumania__.__.-..--|.--.-..-|--------|--------|---.------------|---- =, 8 3} (2) (2) : 
po “Russia 5_...._.......| 2,950) 101.7) 3,771) 130.0] 3,278) 113.01 (©) (?) (2) mn) "! 
bee - Spain....---.-.....-] 68,675] 2,195.1] 71,832] 2,476.3 19,221] 662.6] 19,786} 682.1) . (2) (2) 
ce _ Purkey.--.-.------- 124 4.3 235 8. 1 537, 18.5 235 8.1] (2) (2) _ " A United States-----.-| 17,870] 616.0] 23, 682| 816.4] 21,553| 743.0] 24,047] 860.0| 13,622 435.1 4 
pe Total. ........| 149, 083] 5, 139. 4] 162, 699] 5, 608. 8| 108, 985 3,757.0] 98,600] 3,400 | (@ | @~ os 

a fe 1 In addition to the countries listed, Taiwan reported production of 27,979 kilograms of cinnabar in 1929, : 
ae : oy mercury content not stated; and Chile reported 69 kilograms of metallic mereury produced in 1930. i 
prey 2 Data not available. . mo _f 
ar 3 Exports. : . a 
Re 4 Approximate production (Imp. Inst., London). \ 
ee | 5 Year ended Sept. 30. | : J 

aan - _ Algeria.—Production in 1932 was 1,184 flasks compared to 1,073 | 
>’ flasks in 1931. Metal and Mineral Markets reported in the issue of } 
Ge April 14, 1932 that France had imposed import quotas onmercury ' 

oe from March 1 to June 30, this action probably being due to the close 
e connection between the French Government and the Société dés 
: Mines de Ras-el-Ma in Algeria and the desire to expand the output oo 
me of these mines. The capacity of this property was said to be 2,500 ‘ 
- flasks per year; it was proposed to increase this to 4,500 flasks. 

The deposits of Ras-el-Ma in the Department of Constantine and 4 
: of Taghit in Mount Aurés are the only ones of note discovered in 

- Algeria, although cinnabar has been noted. at many other places. oe 
Australia.—No appreciable: production has been reported from 

| Australia as yet; however, Metal and Mineral Markets reported on 
August 18, 1932, that with suspension of operations by the New 
Zealand producer the only properties in the British Empire remaining 
in operation were those near Kilkivan, Queensland. On May 16, | 
1932 the Queensland Government Mining Journal reported that the 
Queensland Quicksilver Development Co., Ltd., had officially opened | 
its retorts and treatment plant on April 23. The company property 
consists of 160 acres near Kilkivan, on which the plant is situated. 
It is developed by three shafts, from which alluvial stone (wash sand 
and pebbles) and ore are taken. Later in the year it was reported 
that this company had changed its name to Queensland Quicksilver, 
Ltd., and had increased its capital from £6,000 to £20,000. Ata : 
meeting of the company on August 12 it was stated that there were 
extensive alluvial deposits and that there was ample opportunity to 
work the property as a sluicing proposition on account of the proximity



ee a 4 
of water. It was decided to carry on both sluicing operations and 3s 

| development of the lode deposits. — oe | | 4 
an Africa.—The Mining Journal (London), October 24, 1931 reported cee 

- that following discovery of a rich deposit of cinnabar in Nkandhla . : os 
(Zululand, Natal), there was a rush of prospectors into the district. - 

| Czechoslovakia.—Production in 1932 was 1,305 flasks compared to oe 
- 2,222 flasks in 1931. On October 7, 1932 Metal Industry (London) ae 

reported that the French-owned Société le Cinabre, which has a & 
mercury mine at Mernik, Czechoslovakia, had commenced operations ey 
and that during the first half of the year production was estimated — 

| at 587 flasks. Output in 1931 was 366 flasks. Virtually all of the | 
output is taken by France. - a Oe of 

_ . Italy——Production in 1932 is reported to have been 956.3 metric & 
tons (27,740 flasks) compared to 1,298 tons (37,652 flasks)-in 1931. coat 

_ The threatened withdrawal of the Italian producers from the cartel ONS 
| did not materialize. It was apparently found that the low price did 4 

not justify dissolution of the cartel; according to the Mining Journal os 
-- (London), it has now been strengthened and consolidated: It is a 

-_- reported that under the agreement, the cartel will continue in force 8 
until its date of expiration in 1934. a ae og 

In a summary of the quicksilver situation the Metal Bulletin oe 
(London) stated in its issue of May 19,1932 asfollows: =| | 4 

-_- The Italian Government has granted permission to the Monte Amiata concern (ag 
to shut down its chief. mine, Abbadia San Salvatore, and the whole labor force 7 vas 
will be dismissed by September next, following which the mine will be closed for at 4 
least 3 months. During the last financial year, the stocks of this concern ex- ett 
panded from 30,000 flasks to 50,000 flasks. The important producer, Stabili- oy 

-.- mento Minerario del Siele (Leghorn), has also asked permission to close. | o 
| This concern holds stocks amounting to fully 27,000 flasks. Meanwhile the . 4 

-  Mercurifera Italiana has also closed down. ° | | | s 

Under date of November 2, 1932, the Bureau of Foreign and ) 
- Domestic Commerce reported that despite a decided drop in exports Lg 

from Italy during the second quarter the exports for the first half os 
amounted to 2,688 quintals (1 quintal equals 220.46 pounds) compared. = 
to 2,241 quintals during the first half of 1931. Preliminary figures for oo 
July and August indicated increases in foreign sales in those months os 
also. Valuations were considerably reduced, however; in the first : eae 
half of 1932 the average valuation was $0.84 per pound compared 8 
with $1.35 per pound in the first half of 1931, and quotations later - 
dropped to an average of $0.50 per pound in August 1932. Increased — 7 
exports were principally to Germany, British India, and Japan: _ 2 

| Mezico.—Production of mercury in Mexico amounted to 7,350 . 
flasks in 1932 compared to 7,292 flasks in 1931. . 

According to the Arizona Mining Journal, May 30, 1932, indications | 
of rich deposits of mercury have been located covering a considerable : 
portion of Guerrero State and extending into southern sections of \ 
Michoacan State. The Mining Journal later reported (August 15, . 
1932) that the Compafiia Minera de Mercurio, 8. A., which operates : 
mercury mines near Huahuaxtla, Taxco municipality, Guerrero . 
State, had asked the federal board of conciliation and arbitration for | 
authority to suspend activities temporarily, contending that the 
price of its metal had dropped to such an extent operations were : 

| unprofitable. The application applied to the company’s eight mines— | 
| La Estrella, San Luis, San Antonio, La Provedencia, El Porvenir, | 

Maria Eugenia, La Aurora, and La Esperanza. | -
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Beer _On September 15, 1932, the Arizona Mining Journal reported the 
Be discovery of what appeared to be one of the largest mercury deposits in 
— | northern Mexico. It wasstated that this was being developed by Cia. | _ 
fee , . Minera Mercuriocrom, 8. A., Santa Maria del Oro, Durango. This 
a deposit. is 40 kilometers from Santa Maria del Oro, between the Rosario —_— 
ae end of the railroad and Santa Maria on the Sestin River, northern 
Poe Durango. The main exposure is opened at Porvenir, where it was 8 
..—- said 3,000 tons of 2 percent mercury ore were ready for the furnace. _ 
an It was stated further that the company planned to installa 10-ton =| 

fe rotary furnace. a a oe ee 
Be In. October 1932 Chemical Markets stated: that ore assaying as “ 
Be high as 2 percent had been reported from Cerro de Cuarenta; San > 
Besaoe Bernardino municipality, Durango. 
foe __ It was reported late in 1932 that, to insure the mineral resources of ao 
me _ the country being considered national reserves, the Mexican Govern- - 
ee ment had passed a presidential decree nationalizing the deposits of 
Bo gold, copper, antimony, mercury, aluminum, phosphates, nitrates, 
> goal, platinum, iron, and bismuth. EB ae at 4 
ook _ Spain—The Spanish mercury industry has undoubtedly been | 
oa affected severely by developments of the past few years. The | 
es situation was discussed in an article published by the Metal Bulletin 
Lo (London), October 4, 1932. The following is abstracted from this | 
fo article: oe we 

be | Although the United States output rose from 310 tons in 1925 to 770 tonsin : 
Big : 1931, and Italy maintained hers at over 1,900 tons, Spain, which exported 2,470 a4 
Be tons in 1929, only exported 468 tons in 1931..:* _* * The crisis in the Spanish , 
He quicksilver industry has provoked both labor and political tension, and the 
ee authorities have conducted lengthy investigations with a view of locating the } 
Reo _ causes and applying remedies. * * * Particular dissatisfaction is felt with : 
fe | . the fact that reductions in prices have not stimulated exports.  ——’ pS 4 

Be | In its issué of December 14, 1932, Minerals and Metalsreportea that : 
a _ the Spanish Chamber of Deputies had approved a new law governing 
S the operation of the Almadén mercury mines. Administration will ' 
ya continue under a council of administration responsible to the Treasury 
So Ministry; its jurisdiction continues to extend also over Las Arrayanes ; 

Jead mines at Linares. Projects, installations, and contracts involving 
| more than 250,000 pesetas require the approval of the Minister of the 
: Treasury. Sums left over after obligations are met are tobedeposited 

| in the Treasury as state property. - | 
| _ Under date of January 11, 1933, it was reported that Spanish pro- : 

, duction of mercury was at an exceptionally low rate, due to large | 
| stocks on hand and dull business, although actual figures on current | 
| production and stocks had not been released by the administration of | 

| the Almadén mines. The latest figures available on the output of Alma- | 
dén are for 1931 and show production of 19,496 flasks of 76 pounds 
each. The high record for 10 years was made in 1927, with 72,232 | 
flasks. Exports have been declining; their high point for recent years | 
was reached with 48,637 flasks in 1926, from which they declined 
steadily to 13,565 flasks in 1931. During the first 9 months of 1932 | 
there was some recovery, exports of 12,696 flasks being almost equal | 
to those for all the preceding year. More than half of the 1932 
exports so far reported went to the United Kingdom, the principal 
purchaser for the past 4 years. 

. 10 Bureau of Foreignand Domestic Commerce, Foreign Trade Notes—Minerals and Metals: vol. 2, no. 1, 
Jan. 11, 1933, pp. 6-7.



a MERCURY , | 241 8 

So : | Mercury produced in Spain, 1930-31 7 | : 

| | | . Ore mined | | Metal produced con 

. | Province Num- dm, | Nun- | . ty 
- |Num- ;,| Tenor Tons |Num- |: Flasks _ | Flasks - sy 

| ber of ber of Metric ‘(per- | Value! | per | ber of ber of (76 | Value | per oe 
7 mines | men cent) man | plants men pounds) | man 7 a 4 

Ciudad Real... 1] 480 | 18,000} 4.52 |9350,110 | 37.50|. 1{| 410 | 18,937 |$1,104,429 | 46. 19 colt 
: Granada......| 3] 80] 1,740] .95| 11,369 | 58.00 i| 21) '284] ’ 20,503] 13.52. os 

4] 510} 19,740 | 4.21 | 370,479 | 38. 71 2| 431 | 19,221 | 1,124,932 | 44.60 eS 

Ciudad Real...| -1:| 1,584 | 27,497 | () | 448,819 | 17.36 1| 418} 19,496 | 930,221 | 46.64 ee 
Granada.......| 3] ° 30] 2179| @) | 7,223 | 72.63 1] 24] (290) 18,835] 12.08 oe 

a 4 | 1,614 | 29,676 | (2) | 456,042 | 18. 39 2| 442] 19,756 | 949,056 | 44.76 8 a 

TTT as 
1 Pesetas converted to dollars at the average annual rate of exchange, as published by the U.S. Federal od OF 

Reserve Board. | . 7 oA 
2 Data not available. : o | : gs 

_ Russia.—Results of exploration of the deposits and geological, petro- ag 
graphic, and metallographic characteristics of the Nikitovka mercury = © 
deposits in South Russia are given by S. N. Danilov and F. A. Abranov Os 

| in Svutloe Metal, 1931. The ore is mainly cinnabar, and the quantity — ar 
- available is estimated at 4.8 million tons containing about 13,000 tons - oy 

of mercury. oe Oo : ne: 

: : 4 
: oe 

ae 

aie a
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_. -MANGANESE AND MANGANIFEROUS ORES 4 

By R.H. Rmeway ne oo 

Continued recession in the iron and steel industry throughout the _ os 
world caused further declines in the production and consumption of 7 ony 

| manganese ore in 1932. Although the figures for the world produc- Oy 
tion of manganese ore are not yet available it is estimated that they _ os 
dropped below those for the preceding year and were very low com- a 
pared with normal output. With greatly reduced demand, prices os 

, weakened further as the year progressed. Competition from Russia ed 
was felt keenly in other producing localities, resulting in drastic cur- : og 
tailment in India and the Gold Coast, while operations virtually ~ ot 
ceased in Brazil, Union of South Africa, and Egypt. An expanding _ a: 

-. production is noted in Cuba, now a minor source. a: 
In the United States 1932 was characterized by decreased consump- | Oo 

_. tion, greatly reduced imports, falling prices, and decreased production. - oo 
‘The low prices of manganese ore again brought the question of dump- eS 
ing to the fore. Late in the year (October 24) the Treasury Depart- 4 
ment requested the withholding of appraisements of manganese ore _ 
pending investigation to determine the facts relative to dumping. | ae 

~The following table outlines the principal statistics for the domestic 3 
manganese industry during the last 2 years. Se at 

Salient statistics of the manganese industry in the United States, 1931-32, in long ton SS 2 

| | oo 1931 |. 1932 NY 

Manganese ore: | : a me | | | | i | 
Total shipments containing 35 percent or more manganese. --__----.--.--.-.- 39, 242 17, 777 : 
Shipments of metallurgical ore._.--.-.--.-------.------------+---+----------| - 29, 874. | 9, 963 ae 
Shipments of battery ore........-..--.-..----------------------------------- 7, 952 7,012 os 
Imports._.--------------2---- + nnn nn eee eee ee eee ne 502, 518 110, 634 . : 
Stocks in bonded warehouses at end of year.._..--..-...----------.---.----.] . 613,814 | . 622,489 a 

Ferro-alloys: - is Me 
Production of ferromanganese. -.-......-----------------------------------+- 166, 937 56,350 a 
Imports of ferromanganese ! (manganese content) - ..---.....----------------| | 19, 836 14, 779 | 
Production of spiegeleisen_..-.........--.....------------------------------- 67,800} 37,317 | 
Imports of spiegeleisen 1___.-....------------..------------------------------]/. 9, 482 _ 8,364 | : 
Exports of spiegeleisen and ferromanganese......_-....-.-.......------.-----] © 1, 306 33 oF 
Stocks of ferromanganese in bonded warehouses. .....-.--------------------- 6, 745 6, 173 - 

1 Imports for consumption. | — Oo | * 

The use of manganese metal as an alloying element continuéd to od 
make steady progress during the year. Plants and personnel were | 
relieved of the pressure of production, and attention was turned to | 
research problems. Although manganese is one of the most important 2 
alloying elements its principal function is that of a deoxidizer. Mod- 
ern rigid specifications for cleaner steel have resulted in research to | 
determine other methods or materials for the removal of inclusions. 

182217—33—17 243 -
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Be _ New deoxidizers, however, developed slowly. The deoxidation of 2 
a _ open-hearth steel with manganese-silicon alloys has been described . 
ce by C. H. Herty, Jr., and others __ : oe 

— DOMESTIC PRODUCTION : 
ey The production of manganese ore in 1932 totaled 17,777 long tons 

containing 42 percent manganese and was the lowest since 1922. 
ae Curtailed operations in the domestic steel industry resulted in a de- 

he cided drop in the demand for metallurgical grade ore, both foreign ~ 
be and domestic. Shipments of domestic metallurgical grade ore were / 
Be | only 9,963 tons in 1932. Battery-grade ores (concentrates) held up - 
oe ‘better, and shipments totaled 7,012 tons, a decrease of 12 percent 
ee from the preceding year. ‘The following table covers the shipments | 
_ Of manganese-bearing ores for the past 5 years. = co 

ue | - | Manganiferous raw materials shipped in the. United States, 1 928-82, in long tons a 

Be OT Winns Aiaeasth | pottery | Miso | 
we - : erruginous anganiler- ery aneous UxInZg “ 
ce - Yer | see eeenese | ‘Manganese | ous iron ore | Manganifer-| ore?. | manga- ore 3 - s 
Be . cent or pons. ore (10 to 36 (5 to 10 per-. ous zing nese ore. . : Be ase) | Percent | cent manga-| residuum |. pe en eo | mangamese) | pnamganese) | ness) | Ep : 
Be 198.2] 43,430] 90,581 | 1,085,401} 7,107] 15,40 | 1650 | an 7 1929. -----...-| 447, 597 78,191 | 1, 110, 067 168,363 | 12,782) (4) |i 
eo 1930. .-......... 53, 326 77,417 |) 707,973 | 118,060 | 11,757 | 91,952 ]--- fo 193k._-....-.-...| 29,8741  —> 64, 062 217,352} ° 96,990] 7,952] | 1,416 |_-2----_ 8. 4 a 7 1932.-..-------.| 9,963 | «15, 635 | : 9,799]  —-25, 320 7,012{ 802 ])_...-.... 4 

Be -' LFerrous metallurgy only. _ : Dos Pe ce : 
Be 2 Recorded as ‘chemical manganese ore’’ in reports of this series prior to 1930. a 4 
eo 3 Nonferrous smelters. oo ° Ps an 7 4 
one a ‘ Small quantities of miscellaneous ore included with metallurgical ore. 7 “ 

oe ‘Shipments of the various grades during the last 5 years are given 
e _ by States in the following tables: 2 , . 

Metallurgical manganese ore (exclusive of fluxing ore) shipped from mines in the i 
| | United States, 1928-82, by States, in long tons ¢ . , 

7 State | 1928 | 1929 | 1930 | 1931 | 1932 State 1928 | 1929 | 1930 | 1931 | 1932 : 

Alabama.......--.} (®) |--.---|.-----]_-----] 267 North Carolina... 10}... 2. 60}. fe 
Arizona.-..-.....--} 3, 507} 2,655)  364/__._..].._..__]] Tennessee_____.__. 55} 23) = 471 70}----.. : 
Arkansas..........| 3, 623} 4, 308] 3, 276] 4,028} 1,306|| Texas.............|..-...| 42} 247] 158|_-___- | 

" California......-..|..----| 569} 162}  40)___..._|] Utah... 22-2222] ggtee-e| , 
Georgia_..........| 4, 727| 2, 521/18, 897| 6,491] 200} Virginia.._....-..-| 3, 071] 2,651| 3,055) 901|_---_- . 
Idaho. -__----..--.-| (%) | 1,326)._._..|...._.].......]]| West Virginia__._.|_...__|_...._].___- 29)..--.. | 
Montana_-___-_.--.}12, 044/29, 945)22, 731/17, 088| 8, 190|) Undistributed..__| 1, 766|-.-.-_|._....|----_.|______ | 
Nevada. ._---....-|-.....|----.-] 1, 489]_.-.-_|.-.-__- |_| |__| 
New Mexico- --.--| 2, 627] 2,969] 2,574] 1,072|.._.___ 31, 480/47, 597/58, 32628, 874 9, 963 

. ry a ore SESE ee in ere i renee nen gn eee 
: = - 

* Includes small quantities of miscellaneous ore, 1928-29. 
> Included under “ Undistributed.”’ 

1 Herty, C. H.,Jr., Christopher, C. F., Lightner, M. W.,and Freeman, Hyman, The Physical Chemistry 
of Steel Making; Deoxidation of Open-Hearth Steel with Manganese-Silicon Alloys: Min. and Met. Inves- 
tigations, Coop. Bull. 58, Min. and Met. Adv. Board, Pittsburgh, 1932, pp. 1-73. 

° ?In addition manganiferous zinc residuum was produced in New Jersey; miscellaneous ore came from 
. Arizona, Montana, ‘Tennessee, and Virginia; fluxing ore in 1928 came from Nevada and Colorado.
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Ferruginous manganese ore (exclusive of fluxing ore) shipped from mines in the | 8 
7 United States, 1928-32, by States, wn long tons - | 4 

| | State | 1928 | 1929 | 1980 1931 | 1932 State  . | 1928 | 1929 | 1930 | 1931 | 1932 ne 

. - Alabama....-.....[...---| 475] 321 1,321 4,328 || Montana...__.-.--|11, 156]15, 665/11, 875]14, 311)... __- a 
Arizona._..--.---.| 214 45 48}_.....|...--. || Nevada......._...|_....-| 2, 407] 3, 363)......}....2. vy 
Arkansas._..._...-| 7, 136|13, 774]12, 645) 2,230) 208 |) New Mexico. ....-/36, 250)-.....|------|------]------ Lott 
Colorado.......--./18, 599/17, 77019, 730! 3, 685]....-. || Tennessee-....----| 718]  241)«  113)-.---.]---..- . re 

Georgia. .-..-.....| 4, 687] 5, 310{12, 009|11, 652|-9, 700 || Utah._.......----.| 286] 5, 94210, 972) 1, 501|----__ oe 
|" Idaho..-.-.-.--.-|------| - 38] 1,450} ” 678|....... || Virginia.----------] 105] | 80) 193|-----fe a 
Michigan. .-....-| 7, 943/11, 023]._...-| 2, 217|...-.. . | —__|--——— ag 
Minnesota..--.---| 3, 487| 5, 421] 4, 698|26, 567| 1, 309 90, 581/78, 191177, 417164, 062115, 635 es 

Manganiferous iron ore (exclusive of fluxing ore) shipped from mines in the United wos 
oo — . +... States, 1928-32, by States, in long tons Bo ae 

State “1928 i929 «| = 1930 1931 | 1982 oa 
| = - ant 

. Alabama... -.....-.-.----------------- se +- |---| ee eee |e eee 217 ces 
Michigan 2272777 777TTTTITTTITTITTITIT a 261 88, 089 | aTTT|T|9, 582 ee 
Minnesota_.....-----.-.-..--.2-.2-22.-----| 1,025,014 | 1,004,420 | 693,546 | 217,352 |--------._-- oe 

| New Mexico.....-.------------------------| 19,081 | 67,558 | 14, 497 |.-...2---+--|--------20-- ee 
Tennessee... ------------------------------ 45 |----.-------|------------|------------|----eeeee nee eld 

a , 1,085,401] 1,110,067 | 707,973 |. 217,352]. 9,799 ae 

- Battery ore! shipped from mines in the United States, 1928-32, by States oo A 

ee Montana Virginia Total . | Montana} Virginia | Total a 
Year | (long | (long |__| Year | (long | (ong ~~ os J tons) ]- tons) . Long tons) Value | tons) | tons) Ipongtons| Value. 4 

". 4998..-.--| 14,680| © 741] 15,430] $621,292 || 1931_.-..| 7,802] 150]. 7,952] $281,528. to 
1999-72-77] 123382] 400 |: 12,782 | 576, 158 || 1932.---_| 7,012 |..........| 7,012] 239, 267 4 

198022222] 14,451 |. 806 | 11,757 | 432, 668 |} . eee ee “eh 

1 Recorded as “chemical manganese ore” in reports of this series prior to 1930. - De - So von 

a IMPORTS OF MANGANESE ORE . Oo Sh 

Imports of manganese ore into the United States in 1932 decreased soy 
materially and amounted to only 110,634 long tons, a decline of 78: og 
percent from the preceding year. | Manganese ore imported,in 1932 NG 
contained 48.4 percent manganese. mports from all principal oe 
supplying countries decreased substantially, while imports from _ oy 
Cuba, a smaller source, increased 77 percent to 6,749 tons. Russia | os 

. was again the largest supplier, furnishing 50 percent of the total in. | os 
1932. The following table shows the imports of manganese ore into 8 

| the United States from 1930 to 1932, by countries. | | .
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Le _..: Manganese ore imported into the United States, 1930-82, by countries . 

: / | a _--- [General imports] I | | 

. - | ot Manganese ore dong Manganese convent . Value : 

ee _ Country Yh Ot 
P ee | 1980 | 1981 | 1932+] 1930 | 1931 | 1982] 1930 | 1981 | 1932 : 

ey —.. Bragil...............--.-..2.---|188, 048/133, 927] 21, 500| 79, 849 59, 174| 9, 494181,484,039| $947, 549] $199, 382 * Pe Canada....-...------------------| 15, 998] 18,8321” 27/" 7,706] 9,958| | 13|. 343, 437| 251,679| 1, 000 a | Chile. .2222222ILIIIIIIIIIIIIIIITI] 3, 485} 1, 748|.----_} 1,544] 8291.) 33, 488] 17) aga). : 
Ber _ Cuba....._---..-----------------] 2,071} 3,804] 6,749} 899] 1,199] 3,417; 32,317} 19,891] 111,770 . 
peo _ —- Germany-_---------------------+ 66] 30} = 25} 88 17] 13) +3583) «1, 951| «1, 380 - Be Gold Coast_-2------_2--.._-2---],98, 142 87, 489] 24, 592| 44, 892] 43, 908)12, 20411, 253; 742]1, 228 707| 349, 648 / 
poo India (British) -—-~_~--~77-7777"} 58, 20] 37/850] "i1760] 20, 80] 34,6461 600] 80,6011" 850,515) Is a00 

oe Java and Madura !___........__.| 1,602] 1, 754/....___ 917) = 972/------| - 30,906) 34, 961)_.-..-___ ‘ 
Bene Netherland East Indies_.._-...-./-------|-------]|  529|--.--2_|.----._] 282)--.---22]_c2L_____| 14, 817 | 
mo Soviet Russia in Europe__-------|225, 888/195, 834] 55, 437/112, 174| 99, 335/27, 206|2, 445, 871|1, 896, 538| 521, 868 

an Union of South Africa...-.------|----.--| 5, 002|..-.--_}..-.___] 2, 601]----__|------.-_| 67, 627|_-------..- a Bo United Kingdom. -....---2._7--/ 109] 6, 298/25)" "63| 3, 278} 15] 9,311}, 87,688| 1,318. : 
ce re 1585, 568/502, 518]110, 634/278, 070|245, 910/53, 553)6, 476, 802/5, 104, 590|1, 219, 383. : 
ae 74 | Sd . - | ” o : 

Pee Included in Netherland East Indies beginning January 1932. Oe oo . - 

Pe Stocks —Stocks of manganese ore in bonded warehouses increased 
Be slightly and at the end of the year totaled 622,489 long tons containing — i, 
Be _ , 299,504 tons of manganese metal compared with 613,814 tons con- 
eo taining 300,410 tons of manganese metal at the close of 1931. | 4 
mo | Tariff —The status of manganese ore in the tariff bill of 1930 is : 
hs given on page 315 of the 1930 mineral resources chapter on Manganese | 
ee and Manganiferous Ores. The tariff was not changed in 1932. ; 
eo ~ On October 22, 1932, hearings were held in Washington, D.C., on | 
wi the question of dumping manganese ore into the United States from: 4 
fe the Union of Soviet Socialist Republics, Brazil, British India, and the | 
ree Gold- Coast. - As a result of these hearings, collectors of customs at 
yore _ Various ports were requested on October 24 to withhold appraisements  —s 
: of manganese ore (metallic) pending investigation to determine the 

| acts. ee | | oe 
| ~The decade ended December 31, 1932, includes virtually all the 

| period during which there has been a tariff on manganese ore. During : 
| this period the marketed production of domestic manganese ore con- : 

taining 35 percent or more manganese (excluding fluxing ore) was | 
508,631 long tons. Of this total 158,900 tons (31 percent) were 

| _ produced for consumption in the battery trade. Virtually all the 
remaining 349,731 tons were used by the metallurgical industries, 
264,769 tons (52 percent of the total) being consumed in the manu- 
facture of ferromanganese. Nineteen States contributed the total 
production; Montana alone furnished 65 percent, and Georgia, the 
second largest source, 8 percent. | 

For the same period 4,705,000 tons of foreign ore were used by 
domestic furnaces in the manufacture of ferromanganese. Thus 
since the tariff act of 1922 approximately 95 percent of the manganese 

| ore consumed in the United States in the manufacture of ferroman- 
ganese came from foreign sources and 5 percent from domestic mines. 

Price of manganese ore.—Prices of manganese ore according to grade 
and origin, as quoted by various trade journals, are for imported ore 
and (except for battery ore) are on a unit basis, the unit being 1 percent | 
of a long ton (22.4 pounds of metallic manganese). Prices of battery- |
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| grade ore are quoted on a per-ton basis, with a minimum requirement 7 4 
of manganese dioxide. = 23) 0 “4 

According to. the Engineering and Mining Journal the trend of | os 
prices for imported metallurgical grade ore (quotations given per long- | 4 
ton unit of manganese, c.if: North Atlantic ports, exclusive of duty) a 
were as follows during 19382. 0°... 0. a gs 

_- ° Brazilian ore containing. 46 to 48 percent. manganese, which was A 
quoted at 23 cents at the beginning of the year, dropped to 21 centsin SB 
the latter part of February.. Further declines in June and July gal 
brought. the price down to 18 cents, where it remained for the rest of: Oy 
the year, a ora 

_ _Indian ore containing 48 to 50 percent manganese opened the year. ae 
at 25 to 26 cents but dropped to 24 cents in the latter part of Febru- | Oe 
ary. At the end of March the price dropped to:23 cents and was given eG 
at 23 to 24 cents until the end. of June, when a drop to 22 cents was th 
noted. The price showed further weakness and was quoted at 20 to Se 

_ 21-cents when the year ended... — Oo . | os 
| _ Caucasian (Russian). ore containing 52 to.55 percent manganese, _ ok 
| which was quoted at 26 cents at the beginning of the year, dropped to fa 

24 cents at the end of February, dropped further to 23 cents at the end ns 
| of June, and was:quoted at 22 cents at the end of December. _ - ed 

7 Prices of Chilean ore containing a minimum of 47 percent manganese ot 
-_ - opened the year ‘at 29 cents and declined to 24 cents in Feburary; a a: 

| further decline brought the price down to 20 cents for thelatermonths.. | ey 
The price of South African ore. containing 52 to 54 percent manga- | wie 

nese was 23 to 25 cents at the beginning of the year but declined to ey 
22 to 23 cents in May, where it remained until late in December, oss 

| when it was quoted at 20:to 21 cents. Second-grade ore containing 500 ong 
| to 52 percent manganese was quoted at:1 cent per. unit lower than — Fs 

first-grade. Lower-grade material (44 to'46 percent manganese) was a 
quoted at 21% cents at the beginning of the year, but decreases brought | _ 

- the quotations down to 18 and 19 cents at the close of the year. | 8 
According to the Engineering and Mining Journal the trend of . a 

prices per long ton for chemical: (battery) ores was as follows during o 
1932: Domestic chemical ores containing 70 to 72:percent manganese _ a 

_ dioxide were quoted: at.$43 to $50 a ton in carload lots. during the. oo 
year. Imported chemical ores, containing a minimum of 80 to 85 s 

| percent manganese dioxide, were quoted at $50 to $60 a ton through- “oe 
out.the year. _ ee ee 8 

' CONSUMPTION OF MANGANIFEROUS RAW MATERIAIS oe 

, The manufacturing industries in the United States that consume x 
manganese ore fall.into three main groups: The metallurgical industry, : 
the battery industry, and miscellaneous industries. The first. group : 
consumes by far the largest quantity, whereas the third group has : 
little importance when. the. total. consumption of manganese ore 18 a 
considered but has significance to the small producers of specialty 
ores. ee | oe | 

Steel production, the principal use of manganese ore, was lower in a 
1932 than in any year since 1901, and steel plants operated at only 
19 percent of the available capacity. The greatly reduced activities 
in steel manufacture, coupled with the curtailment in other outlets, 
caused a severe drop in the consumption of all grades of manganese
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mo ore. Consumption of ores containing 35 percent or more manganese 
a declined 67 percent from the preceding year, while ferruginous manga- — : 

i. nese ores and manganiferous iron ores showed even greater declines. = — 
oo _ _. The indicated consumption of manganiferous raw materials in the 
Re United States in 1931-32 appears in the following table. The table | 
oe does not take into account the difference in consumers’ stocks at the a 
ee beginning and end of the year. As such stocks are largely imported oo: 

on . ore, and the import figure used in the table is that for “imports for a8 
ae consumption” -1t is thought that the change in stocks would not be 4 
ee great because the manganese ore may be kept in bond until with- 
fo drawn for consumption. The duty is then paid, and the ore is re- 
Be _ ported as imports for consumption. ae a ne . : 

ee : a Indicated consumption of manganiferous raw materials in the United States, 1931-82 z 

n Wwe a | Ore eontaining 35 per- | Ore and residuum con- Ore containin 5 to 10 - 
Rye cent or more man- taining 10 to 35. per- s 0 4 

ee ganese cent manganese | Percent manganese fod 

Pe Fe | | Manganese} —-:«| Manganese] _. [Manganese 
Fons ca | Long tons | ‘content | Long tons | content | Longtons | content: | i 
Phe Be | a | | @ereent) » | (percent) » | (percent) is 

Be Domestic shipments..........|. 141,616] | 241] 161,052] |. 16] 217,382|. 7.5 7” 
en : Imports for consumption....-./ - 293,137| . = «54 |. 334,000} =o: 3.65, 000 6.8. ao 

feo Total available for con- fp OP — |e - 
feo - sumption. -—__.-...--..- | 334, 753 - 52 |, 195,052) - 17. 282, 352 7400. | 

* Be 1982 : | a | } 4 

Bo Domestic shipments_......:..| 120,079]  243| 40,955 18 9, 799 | 9.0 - 
Heo Imports for consumption-_._--. 90,782 | 49; 314,367, ~= 2] 242,028 6.8 er, 

he | _ ‘Total available for con-| == Sof po od. | fo | oo _ sumption.............| 110,861] 48], 55,322] 18 | 51, 827 7.18 of 

. _ 1 Includes shipments from Puerto Rico. Partly estimated. 8 Estimated. 

: | Besides the material shown in the foregoing table 91,700 long tons { 
of iron ore containing 2 to 5 percent manganese were presumably 

| used in the manufacture of manganiferous pig irén in 1932 compared 2 
with 612,000 long tons in 1931. Figures for imports of this class of 
ore are not available. — oO 

| A list of the consumers of domestic ores is given on page 169 of the : 
Mineral Resources chapter on Manganese and Manganiferous Ores 
for 1931. — , | 

METALLURGICAL INDUSTRY : 

_ Although manganese ore is used in both the ferrous and nonferrous | 
metallurgical industries, the bulk of the consumption is in the manu- , 

, facture of iron and steel. Most of the ore entering this industry is 
used in the manufacture of ferromanganese and spiegeleisen, the forms 
in which manganese is usually added to steel. The following table 

| shows the critical data on manganese alloys imported into and pro- 
duced in the United States:
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7 Chief manganese alloys imported into and made from domestic and imported ores in ee ‘ 
| | the Untied States, 1981-82, in long tons | oN 

a, 1981 : 1982 | aes 

| | | . | Alloy” = Alloy | Manganese a : 

Ferromanganese: =» | : aL a on 
Imported. .-...-..----------------------ee--e-e--| 24, 664 | 19, 836 18, 470 | 14, 779 - me 
Domestic production.......-..-.....--2 222 ieee 166, 937 131, 200 56, 350 43, 760 a 

From domestic ore !...........--.-.--.2--_ 8. 5, 578 4,141 5, 535 4, 054 oe 
From imported ore!_....2...----22.------__--. 161, 359 127, 059 50, 815 39, 706 ae 

Total. __.-.--..--2.--.---222-----e2------- ee] 191,601 | . 151,086 | 74, 820 58, 539 oie Ratio (percent) of manganese in ferromanganese of _ oS _ domestic origin to total manganese in ferromanga- os 
_ _ nese made and imported -----..--..-2-- 222222 | ee 2.74 Jue _ 6.93 . a 

_ Number of plants making ferromanganese..........| 2 5 [-.-.-----.-- - : ae 
 Spiegeleisen: oe 

Imported. ....-..--..-------------e-eenesenen enone 9, 482 1, 896 8, 364 1,673 3 = Domestic production_.....---.---.-...-.-.-.--.....| 267,800 1 13, 560 37, 317 7, 461 Co ets . From domestic ore!_..---.---.2..-22-2-.--.--8- g & 28, 545. 5, 718 a 
From imported oret... 2.222.222. (3) @ 8, 772 — 1,743 ae ‘Total... .---- 222 ----a--eaeneneseeeeeees---| 77,282 | 15,456 | - 45, 681 9, 134 aS _ Ratio (percent) of manganese in spiegeleisen of do- ] ) | , ee mestic origin to total manganese in spiegeleisen _ cog ia 

made and imported - .-........-....-.---....---..|-..--.------ (3) weeneeerecne - 62.60 eel | Number of plants making spiegeleisen..._......___- . 2h lll 2 . ace : Total available supply of metallic manganese. as alloys.j_........__- 166, 492 |....----.... 67, 673 aot a Percentage of available supply of manganese in—- , ‘ . yeh 
Ferromanganese and spiegeleisen imported_-......_!_........._- 13.05 }...-.......- . 24.31 - nes 
Ferromanganese made from imported ore__.........|_._......._- 76.32 |.......----- 58. 67 © cee 
Spiegeleisen made from imported ore__..._........_|.........__-  C) ns re 2.58 . ae 

| Ferromanganese made from domestic ore...........|_........._. 2.49 |---| 5. 99 - os 
Spiegeleisen made from domestic ore....._.........|_.......--.- ()  freeeeeeeee ee 848 a 
Ferromanganese and spiegeleisen made from do- | Se _ mestic ore._-...----2.2----- ec] eee eee eee (8) eenn-a------ 14. 44 a 
Spiegeleisen made and imported....-............._.].........--. 9, 28 ji. 18.50 5 

Total open-hearth and Bessemer steel. -..-.------------ 25, 533, 012 ------------] 18, 439, 406 w+-----2---- . S 

'  - 1 Estimated. . . . oS : 4 
2 Steel, Manganese Ore and Alloy Statistics: Vol. 90, no. 1, Jan. 4, 1932, p. 198. . de 3 Bureau of Mines not at liberty to publish figures. / : 

_ Ferromanganese.—Production of ferromanganese in 1932 amounted et 
to 56,350 long tons compared with 166,937 tons in 1931 and was made > os 
at 5 furnaces by 5 different operators.: The bulk of the output was me 
made at blast-furnace plants, only a small portion coming from one oS 

_ electric furnace at Niagara Falls. The following plants manufactured 8 
ferromanganese in 1932: a | : oa 

_ Bethlehem Steel Co., Johnstown, Pa. Ms 
__ Colorado Fuel & Iron Co., Pueblo, Colo. a ee 

Pittsburgh Metallurgical Co., Niagara Falls, N.Y. ae 
Republic Steel Corporation, Thomas, Ala. a | 8 

_ United States Steel Corporation, Etna, Pa. : oe 

In the production of ferromanganese there were used 90,677 long ~ 
tons of foreign manganese ore, 10,666 tons of domestic manganese oe 
ore, 1,642 tons of domestic ferruginous manganese ore, 91 tons of ; 
foreign ferruginous manganese ore, 3,537 tons of domestic iron ore, | oe 
and 1,499 tons of cinder, scale, and scrap. The table following shows : 
the production of ferromanganese during the past 5 years and the . 
metalliferous materials consumed in its manufacture. _ | |
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e _ Ferromanganese produced in the Untted States and metalliferous materials consumed 
be. | an ts manufacture, 1928-82: | - 

2 | ee Ferromanganese produced Materials consumed (ong tons) ae 

a oe - pi Se ‘Manganese ON 

ee Year  eontained - | Manganeseore | tron and | Cinder, |!" of ferro- * 
me : Long |) manga- | scale, | MSE (long oS 
- - a vos O oe tons . | : | niferous and © me tons). 5 ne 

Ho | so ‘| Percent. Dong _| Foreign [Domestic | TO? FSS | SoFAP | : OG 

eo 1928............--..| 319,770] 78.62). 251,400 | 566,850 | 37,827) 23,159) 8,395] 1.891 a 
wo 1929...............| 339,205 | 79.30 | 269,000} 614,763 | 27,558] 47,735] 7,811] | 1.804 o 
a | 1930...._--__-------| 274, 830 78.59 | 216,000] 459,478: 32,969-| 51,039 9, 712 120 
pel 1931_.....-.......| 166,937 | 78.50 | 131,200] 287,973} 12,277| 19,214] 3,405] 1.799 a 
ee © WWBRLITIETIIIIIIIIT] 6,350 | 72.68 | 48,760 | “90,677 | 10,666 | 5,270) 1,499) 1.798 “4 

ee . The following table shows by sources the foreign manganese ore ae 
poe consumed in the manufacture of ferromanganese from 1928 to.1932. 

eee : Foreign manganese ore used in manufacture of ferromanganese in the United States, | 
ee a | 1928-82, inclong tons — St on 3 

i ' i Sourceofore =| 1928 ° | 1929 | > 1980 | 19381] 1982 oo 

ee Africa... eee} 25,030] 28,502] 62,913 | 26,138] 5185 
a Brazil. ..-..-..--.--2--ss-ssesesecssetee..| 218,181 | 228,737 | 138,757 | 62,630 | ~—=—-25, 279 ; 
Ao | Chile 22) ag | 187 1,705 | 4,363 |._..--- , 
7 Guba. _--- sss eeeeeee sees eeenteeee| 14280] 2,080 |-_ fe 21% 
re India... se nc tcenceceeeeee| 96,282] 86,547 | 44,667 | 26, 267 11, 541 ; 
Me Russia...--.--.--..-2--2s-ssesssssesseese-| 208, 009-}- 267,600] 211,436 | 168,580] - 46, 596 3 
bs Turkey....------------------- eee eee eee eee BO |------------|----------n0[--------- = | 
ye Total......---.----------------------| | 566,850 | 614,763 | 459,478 | 287,973 | 90, 677 ' 

i. _ Shipments of ferromanganese in 1932 were 70,417 long tons valued 
Bo at $5,061,029. The trend of shipments during the last 5 years has : 
—- been as follows: - A es - : \ 

Ferromanganese shipped from furnaces tn the United States, 1928-32 i 

Year Long tons | . Value ; Year = | | Long tons | Value ; 

1928._____........---..--] 310,122 | $29,199, 990 |} 1931....-.....--...-------| 159, 168:] $12, 999, 329 : 
| 1920...---.....------2---| 384,162 | 83, 184, 012 |} 1932.-..---.----------1--] 70,417 | _—-5, 061, 029 . 

1930...---.....-.---.----| 273,640 | 25, 865, 783 | 2 

Although there is a slight export trade in ferromanganese the | 
quantity manufactured in the United States is supplemented by | 
imports. Ferromanganese imported for consumption in 1932 included 
27 tons containing not over 1 percent carbon. Imports of ferro- | 
manganese for consumption in the United States and exports of 
ferromanganese and spiegeleisen, 1928-32, are given in the following 

| table.
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, .. Ferromanganesé imported into and exported from the United ‘States, 1928-820 is 

Bo Oo oe | Imports for consumption!| Exports 2 : my 

KOR Manganese. | Gross | - | OO ; 
. re : | content |.. Value | weight | Value. oo nt 

- OS dong tons) os ‘| Gong tons) a A 

1998. eee eeee eee eenee cence eeneneenee------| 148,844 | 1 $4, 899, 374 9,440 | $232,990 y 
1929_ 2-8-8 eee eee eee 156,969 | 16,126,056} «1, 574.| 59, 036 a 
1930_..-------------------------eeeee-----------------| 244,087] 2 4, 021, 040 -6, 189 145, 629 ee 
1931 _....-----.---.--------+-------------------------| . 3-19, 836 | 3 1, 751, 646 1, 306 38, 506 sO Oe 
1932_......------------- 2-2 eee ene eee] 3-14, 779 31, 091, 026 33 2, 369 . oe 

| 1 Figures for:1928-29 include small: quantities of other manganese alloys. Oe | os 
2 Include spiegeleisen; not separately classified. __. . oe a, ‘ Dt 
3 Excludes other manganese alloys as follows: 1930, 964 tons, $107,025; 1931, 431 tons, $44,929; 1932, 329 ne 

tons, $31,451.00 7” Do SP ne 

Canada, Norway, and the United Kingdom furnish the bulk of the __ a 
: imports into the United States, as the following table shows. | og 

| Ferromanganese! imported into the United States, 1981-32, by countries OC oo 

Ss we 7... [General imports]. co re - oS oa 

| on , Country =... |Manganese| Manganese} , a 
| | re 7" F"eontent | Value | content Value cs 

- (long tons) : Gong tons); = me, 

Canada... ------eeeeeteeeeeteeeeeteeeeee---------| 8, 381. | $865,801/  6,7471 $603, 934 “ 
France.......-..-.-.---------2 eee eee nee 180 21, 970 ~~ §00 26, 689 la 
Germany._....__.--.--..-.----------2------------------} «410 | 20,611 675 93, 948 ee 

: Ttaly_.._...-.-.---------------- eee 590 82, 312 327 33, 831 4 
Norway-.-_------------------------------------------2-- 2, 712 285, 963 4, 542 235,746 4 
United Kingdom.......-..---22...-2-------------2-c-.| «5,108 |, 315, 842 | 1, 402 72,618 a 
Yugoslavia and Albania.__-......-.---------------:----} 486} (14,580). 398 | 14, 452 es 

| : : - | 17,764] 1,607,169} 14,586 | 1,011, 218 eg 

1 Includes small quantities of other manganese alloys. oe : . | a 

Ports into which imported ferromanganese entered in 1931-32 a : 
were as follows: __ oe ee ot 

Manganese contént of ferromanganese! importedjinto the United States, 1931-32 | : 4 
oe © by ports of entry, in long tons © : pe a 

oe Oo . [General imports] a | - . | 7 

+ Port of entry i981 | 1982 ||  , Portofentry = |_-1931_-| (1982 os 

Buffalo...........-..---------| 4163] 5,252 || Ohio._.....................--.| 1,716 | 530 4 
Galveston_._......--..------- 24 |.......---- i . 39 |.--.------ rg 
Los Angeles.._.--------------|-_ 474 |_2__._-____l] Philadelphia_.---------7-77a 745 1, 485, , 
Maryland..__....-.....--.--- 5, 251 4,987 || San Francisco.............---- 690 |.--------. a 
Michigan. -__.............-..- 2, 601 1,024 || Washington (State) .......-_.- 21 |.-...----- z 
New Orleans___-......--.---- 1,175 | 963 : [$$$ —_—_|__—_. : 
New York- _....-..-----.---- 865. 345 |]: ee, = 17,764 14, 586 ° 

- 1 Includes small quantities of other manganese alloys. . - - . | 

Stocks of ferromanganese in bonded warehouses totaled 6,173 long | 
tons, containing 5,299 tons of manganese metal, at the end of 1932.
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- —s The status of ferromanganese in the tariff bill in 1930 is given on + 
mo page 321 of the Mineral Resources chapter on Manganese and 4 
= Manganiferous Ores for 1930. The tariff. was not changed in 1932. o 
_ The price of ferromanganese declined during the first half of the : 
fe _- year, and for the last half it was quoted at $73.24 per long ton of 80 

ee _ pereent alloy delivered at Pittsburgh. The quotations for the last 3 _ | 
ee years have been as follows: | 

oS - Prices per long ton of ferromanganese in the United States, 1 930-82 1 _ | 

oo ee - [80 percent—delivered at Pittsburgh] SE 

moo | “Month  —s| 930° | 1981 | 1932 || | Month —_—|,_ 190 1931 | 1982 | 

me January_..........--.-..-(g104.79 | $89.79 | $79.85 || July.....-............--.-|§103.79| 9.79| 732 
ee February.--.--.---------| 108.79 | 89.79 | 80.24 || August..........-..------| 103.79; 89.79 | 73.24 | 
Be March.-__._..----.------| 108.79 | 89.79] 80.24 || September_.-----.---.---| 103.79 | 89.79| 73.24 . 
Bes April....-_.-.------------| 108.79 | 89.79} 80.24 || October___-7-727777777"] 108,79 | 80.70 | 73. 24 - 
ee . May.......--..-..-.--.--| 103.79 | 89.79 | 80.24 j1 November.._..-.--._-..-| 108.79 | 89.79 | 73.24 : 
Bee June. _--..--..---.--_:_--| 108.79 | 89.79.| 74.99 |] December...-.-------_--- ai 79.79 | 78.24 
— . 3 : : —- 
—- — 1 8teel: Vol. 92, Jan. 2, 1933. So mo : oo NE os 

- __- Sptegeleisen.—The production of spiegeleisen in 1932 was 37,317 
be = long tons; shipments were 31,071 tons. Figures for the production 
fe and shipments for the last 5 years are shown in the following table: aA 
Be | | | 

| Spiegeleisen produced and shipped in the United States, 1928-82 mo 

e : | Shipped from furnaces - _ | Shipped from furnaces : i 
Be Year _ Produced eee Year ~ | Produced Shipped from furnaces: 
te re (long tons) ~ (long tons) _ ; 
gee po Long i - Value - Long tons Value | of 

eo 1928..........| 99,517] 116,911 | $2,802,108 || 1931.._......| 167,800] 58,327 | $1,313,008 = 
= 1929.-------_] 137,143 | 128,146 | 3,336,708 || 1932.__.....-| 37,317] 31,071| — 745,966 
he 1930_..-------| 87,050] 94,918 | 2 489, 861 | | | ’ 

7 1 Steel, Manganese Ore and Alloy Statistics: Vol. 90, no. 1, Jan. 4, 1982, p. 198. | 4 

a | Spiegeleisen was manufactured at the following plants in 1932: 
| New Jersey Zinc Co., Palmerton, Pa. 

Republic Steel Corporation, Thomas, Ala. . : 
: | United States Steel Corporation, Etna and Rankin, Pa. : 

Most of the spiegeleisen produced in the United States is made | : 
from domestic raw materials, although 7,781 long tons of foreign ‘ 
ferruginous manganese ore were consumed in the manufacture of 
spiegeleisen in 1932. | | 

Imports of spiegeleisen for*consumption were 8,364 long tons in 
1932. | | . 

Spiegeleisen imported for consumption in the United States, 1928-82 | 

Year Long tons Value Year Long tons Value 

1928. ....-...-------------| 5,260 | $147,406 || 1931...__............------| 9,482 | $247, 788 | 1929_.222L2LLLLLLLLLLLIt] 18,828 | 403; 853 || 1932.......-.............--|  8,364| 192,087 
1930...----.--.-----------| 13, 406 381, 197 
EM
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The following table shows the price quotations of spiegeleisen by = 
months for the past 3 years: ss” os a ey 

- Prices per long ton of spiegeleisen in the United States, 1 930-82 t | a a 

| = ; a, [20 percent—at producers’ furnaces] — - : oo oe - 2 

Month 1930 1931 1932 Month 1980 1931 1932 _ , “3 

January.-_..-.-...-------| $34. 00 | $30. 00 $27.00 | July.......------...-...-.] $83.00 | $30.00 | $25.00 — . oe 
February... ......-.....|' 34.00} 30.00| 27.00 |] August...-.--------------| 33.00 | 30.00] 25.00 en 

° March. -_...-..--..-....-.} 34.00] 30.00 27.00 |i September..-....---.----| 33.00. { 30.00 25. 00 RE 
April._....--..---.-...--.] 34.00 | 30.00] 27.00 || October.....-.-----------| 38.00] 30.00] 25.00 os 
May....---------------=-] 34.00 | 30.00} 27.00 |} November--~-.----------} 33.00 | 30.00 | 24.25 OMe 
June.__.-.--------..---.-| 34.00 | 30.00} 26.50 || December..-........-----} 30.00 } 27.00]. 24.00 es 

| 1 Steel: Vol. 92, Jan. 2, 1933. | Se es 

Manganiferous pig iron.—Precise data on the consumption of od 

manganiferous ores in the production of manganiferous pig iron are Ja 
, not available; however, 9,799 long tons of domestic ore containing 5 a 

to 10 percent manganese and 91,700 tons of domestic ore contaming ae 

2 to 5 percent were shipped in 1932. Foreign manganiferous iron ok 
ore amounting to 42,028 tons and foreign ferruginous manganese ore — ek 

| amounting to 6,495 tons were also consumed in the manufacture of — os 
-manganiferous pig iron. The sources of the foreign ores for the last _ | “Dk 

3 years appear in the following table. The ferruginous manganese ore a 
: contains material consumed in the manufacture of ferromanganese and ne 

_ spiegeleisen. Import figures for iron ore containing 2‘to 5 percent ee 
- manganese are notavailable. = | es 

| Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 8 
7 _ United States, 1930-32, in long tons Bo Oo e 

| Ferruginous manganese ore | Manganiferous iron ore oe 5 

: Source of ore. Soe NE a a 

Lo | 1980 | 981 | 1982 1930 1931 | 1932 | a 

| Africa....------acceeceeeeeecceceececcenene] 72 [epnnnenene 91| 29,546 5,962} 8,818 os 
‘Australia....-_.1...--....-.sanseeeseee--| “41,773 | 75949] 6,213 | 1,804 | 59,421] 33, 210 ae 
Brazil... ..nw nese neaeeeee-| 61,872 | 7,084 |...--2----|-------2--f----------|---- ene ae 
Canada..--.-.--.-s2.2css2ee-suss--e------| 919] 4,478 143 |-22TT TIT 
Cuba. 20 TTTTTTTTT TTT TETIIIETT eeeneene] = 2488 | 1,205 [LILI . 
India... 10. ss wa seeeeeeeseeeeeese] 908 | 3,289 |----2 ef Ae 
Palestine...__...-.-.---.---...-.---------- . 979 276 |.-........]-.--------]-.---...--]------.--- oh 

Spain_._........-.-.-----.----------------|-----s----|---. ---2-+]|----------] 12, 620 |----------]---------- oo 

Undistributed........-...--....-.2--.2-------------| 8,623 | 6,705 |.......---|-------._-]--------- : 

Total.....--------------------------| 110,518 | . 34,052 | 14,367} 43,870 | 65,383 | 42, 028 

) | | ss BATTERY INDUSTRY | | a 

Shipments of manganese ore by domestic producers to battery - 

makers in 1932 totaled 7,012 long tons and shipments from Puerto | 
Rico 2,302 tons: These figures indicate a consumption of 9,314 tons 
of domestic materials in battery manufacture. Imported manganese 
ore was also consumed in the battery industry, but no figures for such 
imports are available. a : | |
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me MISCELLANEOUS INDUSTRIES = | 
mo _ Manganese ore is also consumed in the chemical, ceramic, and glass 
Reo industries. . Certain ores with peculiar physical or chemical properties __ 

oe are required for the manufacture of special articles in these industries. : 
ae The domestic manganese ore shipped to these industries totaled 802 : 
eo long tonsin 1932. TO Z Coe a 
Bo re REVIEW BY STATES — 

The following table shows shipments of manganese-bearing ore in | 
ee 1932 by States. rn Oo oe 

oe -. Manganese and manganiferous ore (eaclusive of fluxing ore) shipped by mines in 
ee | the United States in 1932, by States OS 

: fea | o ' | Ore containing 35 percent.) Ore containing 10 to 35 | Ore containing 5 to 10 per- oo 
a ee - as : a fae ‘or more manganese. ‘| percent manganese’ |: . cent manganese. ' 

hip | tome’ | vate (Ship-| Loris | yume [Shir] Lone | ya a” 
boo ees | tons Value |'pers | tons | Value | pers | tons | Value a 

- Metallurgical: = wt ees ee eee Gees ee ee He a Re -  Alabama._2_---.2.--i2.] © 2] 267] $2,834 |) an} 4,328 | $16,709|° 414 217 $190 Oo Arkansas-“2TTTT 1] 1308} | at mag | a Lp | 
Be - Georgia.....------------| ©. 1]. 200] 2,400) ° 1] 9,700) 9 @) dive ple i 
ee _ . ~. Michigan ._.-----22--u)------|-- blll ee feet ee] cet} | 9,582] 29, 356 : 
Bec Minnesota.---------22-_|--222--|2-2 [1,890 |” 45080 || 
eo ' Montana--._..----------| 21] 8,190 | =. @) . freee feels lee ' 
‘aa a , . 7 . Undistributed_........- naecenn twtr see 118, 269, woreee seene---, 41, 850. iatatatatel (tebatetatatatetated latatetatatetetare , 

Be Total metallurgical.) 5 | 9,963 | 123,563 14 | 15,685:} 62,580/- 2| 9,709| 29,546 
Be Battery: fo pe po 
x . Montana...._..--.----. $2) 7,012 | 239, 267 |--.-..|---..---|------- feof . : 

o -— ‘Totalbattery......|__2| %012 | 280,267 |---| -------[------| nef eee | 
Bo 3 . Miseellaneous: + m7 oO 
Bey ontana___--.-------- ‘ - . Ny 
me Virginia.---------------| 3 | 525 } My 452 | --—--|onncnnnclonencnnneafernece|oneeccnnsfceeecnnee, 
oo | Total miscellaneous.| 4] 802] 14,462 |.-.._.|.-/-.---|.---------[------[---------|- ee 4 
ae | + | 40 [17,777 | 3775222 | 14] 15,635 | 62,589; 2] 9,709( 29,56  ° 

| ! Included under “‘Undistributed.”’ : | . a : 
21 producer in Montana shipped both metallurgical and miscellaneous ore. . Se i 
3 Mills through which all ore was shipped; producers not counted. . . : 

| _ Alabama.—Shipments of metallurgical manganese ore from Alabama | 
in 1932 totaled 267 long tons, valued at $2,834. Collier & Edge, : 
mine operators in Etowah County, shipped 184 tons averaging (nat.) | 
38.62 percent. manganese. The remaining shipments came from the 7 
Rock Run mine in Cherokee County (operated by the Margemma . 

| Mining Co.) and contained (dried) 40.61 percent manganese, 2.82 | 
percent iron, and 18.81 percent silica. Shipments of ferruginous | 
manganese ore were 4,328 long tons, containing (nat.) 18.28 percent | 
-Inanganese in 1932. The output came from several producers in 

. Calhoun, Cherokee, Etowah, and Talladega Counties. Alabama also 
produced 217 tons of manganiferous iron ore in 1932. 
Arkansas.—Shipments of manganese ore from Arkansas were 1,306 | 

tons, containing (dried) 52.4 percent manganese. Walter H. Denison 
in Independence County was the only shipper in 1932. He also shipped 
208 tons of ferruginous manganese ore containing (dried) 29.7 per- 
cent manganese.
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- Georgia.—The only output of manganese ore from Georgia in 1932 | cess 

came from Bartow County, where J. T. Thomasson shipped 200 tons oS 

| of ore containing’ (nat.) 35-40 percent manganese. All shipments of en 

 ferruginous manganese ore came from Bartow County, where the © 

- Manganese Corporation of America operates; the ‘shipments were de 

9,700 tons containing (dried) 31.2 percent manganese. oN 

| Michigan.—Shipments of manganiferous iron ore from Michigan in . 8 

1932 came from the Rogers mine on the Menominee range and a: 

contained (nat.) 9.03 percent manganese, 43.05 percent iron, and | a. 

- 8.44 percent silica. | | oO — eS 

Minnesota. —Shipments of ferruginous manganese ore from Min-. ae 

‘nesota in 1932 totaled 1,399 tons and came from the Louise and Mer- 

ritt mines on the Cuyuna range. There was a considerable production’ — 4 

- of manganiferous iron ore in 1932 on the Cuyuna range, but mo == — 

: shipments were made. co a ae 

_ - Montana.—Shipments of metallurgical manganese ore from Mon- Os 

tana in 1932 totaled 8,190 tons. These shipments and 277 tons oo 

_ shipped for miscellaneous purposes.came from the Emma mine at oy 

Butte. Shipments of battery-grade ore-amounted to 7,012 tons and — 8 

| came from the Philipsburg district where the Trout Mining Co. and sd 

the Moorlight Mining Co. produce battery-grade concentrates by ag 

- magnetic separation. The sintering plant of the Domestic Manganesé — og 

 & Development Co. at Butte was not operated during the year. — aos 

Virginia:—Three producers in Virginia shipped 525 tons of man- i 

ganese ore for miscellaneous uses in 1932. The shipments came from oe 

Bland, Page, and Shenandoah Counties. It was reported durmg the ay 

~ year that the Crimora mine in Augusta County had been acquired by 

western interests that are planning to.develop the property.  .. | | od 

Puerto Rico—The manganese ore produced in Puerto Rico comes | oe 

from the mine of the Atlantic Ore Co., about 3 miles from Juana ~ o 

-. Diaz. The entire output is shipped to the United States; shipments | 4 

in 1932 totaled 2,302 long tons, vauled at $65,509, compared with OED 

2,374 long tons, valued at $87,356, in 1931. : a 7 a 

Producers of domestic manganese ore.—The following list comprises 8 

producers and shippers of domestic manganese ore (35 percent. or 8 

more manganese) in 1932. = oe oe | a 

Producers and shippers of domestic manganese ore in 1982 oe 

Alabama: : | | Virginia: ae > 

Collier & Edge, Walnut Grove. O. W. Danner, Crandon. _. / : 

Margemma Mining Co., 1517 Comer | | Hy-Grade Manganese Co., Ince., : 

_ Bidg., Birmingham. — Woodstock. = . . : 

Arkansas: . Stanley Manganese Mines, 1817 | | 

Walter H. Denison, Cushman. te Thirty-seventh Street NW., Wash- - 

Georgia: ington, D.C. Oo : - 

J. T. Thomasson, Chattanooga, Tenn. | . . Coat : 

Montana: 
- So : 

: ~ Anaconda Copper Mining Co., Butte. : - | : | 

Moorlight Mining Co., Philipsburg. . : 

Trout Mining Co., Philipsburg. - |
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fe ~~, WORLD PRODUCTION. ne by Sy 
Ro . The following table shows, so far as statistics are available, the Q 
Be World production of manganese ores from 1928 to 1932 and the average 4 
ee _ Manganese content. Most figures are from official statistics of the oo 
Bee countries concerned, supplemented by data from semiofficial and 3 
Be other sources. an , | _ | S 

fe _. Manganese ore produced in the principal countries, 1928-32, in metric tons . 

e ge LA oo (| Pereent-f a | An Bee age of | | . | ons Bo - Country! | man. | 1928 1929 1930 1931 | 1982 ; 

pe North America: . Sp os | . ss ig oO Canada (shipments) -_._..-...-...J-------.. 349 273 |. 497 | 176 Jee ee eect . : Be Cuba. __ 3648 2, 440 972 762); 96) - 9,800 o me —. Mexico-.-..22 2222 40-++ 661 650 732 |e encccee lee] (8) 2 eo” .. United States: a : Pe pe fs oo ee ae Continental (exclusive of flux- | . _ on ’ bo oo ing ore). 32-22-2222 ee} | BB+ - 47,612 |.- -61,848 | ~ 68,111 39,8721. 18,062 Boos ~_,. ,Puerto Rico 3_.....---...2-.--| 48-58 | 1,547 | © . 2, 353 | 2, 577 2,412) —. 2,389 4 Bye South America: 7: re ee ree ae : Sa af te >> Argentina 4.....2 222222. 2222--- eee eee} 141 208} 29) - 221 Qo Br Brazil. elle ...| 38-80 359, 651. | 316,172] . 206,831 | 147,349 20, 300 “ Be Chile 3... eee] 40650 | 9, 192 3,104) 6, 187 | BBB OM}. Oy 
eo ~ “France_----.- 2-2-2 80+]. 2-22 1,095 1,00; .® . . 8 _ . Be — Germany ---------------.---------| 804] 210] 475 | 289d, a Be Great Britain-..........-22222222- 30+) 239 feof cn Be + Greece... 222. eee--| BOE 1,080 1 1600 | 6s 356}. (2) ot ae - Hungary.-...---. 222 30 22, 167 19, 044 |. 9, 090 - 1,182 @M i Thalys ice eee | 30-50. 10,274} = «9,917 | . 10,633 - 6,421 2, 347, a ne  Rumania_..:-._-____.-..._-__.... 42 | . 31,2671. . 35,038 33,528 | 18,787} . (2), He Russia...-..-..--.-...-._...--_...]|° 41-48 6 673, 398 | 6 1,183,880 161,444,166 | (5) (2) °° . ' eo _ 2) Spain. ee ed 29+- 13,704} 17,872 16,819 }‘~ 17,916 | (2) : Be, Sweden..-_.----.-----2-- 2. | | 85454 12,617 | | 13,674 | 4,907 | 4,140 Q@) | ‘ Bn , me _, Yugoslavia... -- 2-2-2. t| 4245 2,660 | - « 3,072 1,539 2,458 | 

—_ oe Ching 3 nena ecens 50-55 43,332] 41,881] 54,854] 22,051/ (2) : Fhe — Indias... : oe! . 4 ee _°, British.._-...----..-...-------| 47-52 | 994, 153-} 1,010,237 | 843,267] 548,476 | 2) em _ '_ Portuguese____-.-- 2-2 42-50+| 6,654 ' 5, 092 5, 476 3, 547 (2) 7 4 a -, Japan... 50-++ 17,693 |. . 18,446 19, 588 (5) : (2) ne ee ' Netherland India__..._._._......_| 45-56 24, 452 20, 892 16, 690 14, 541 8, 400 \ Bo Portuguese East Indies (Timor)...|_.....__..].......-__. 3,300 |-..--- 2-2 Lfee le (?) y Me . Turkey...-....----------_-_2 |. 40 61 - 151 900 1, 000 (2) 4 | Africa: . | | : | i ; Algeria 3__.. 222-2222 _. 1,476 450 1, 583 498 |. 689 4 Egypt...-.-..-.---2 2. 30+; 187,502] 191,477 121, 211 101,781 | = (2) 3 . Gold Coast 3_...-.2 22-22 50+] 348, 755 465, 282 453, 773 226, 889 |. (2) £ . _ Morocco (French).-_....--.-..-...| 40-50+ 2, 300 13, 150 16, 200 11, 502 4, 000 4 . Northern Rhodesia__..............| 41-50 1, 821 1, 879 887 1,491 |... 2. § Tunisia...............--..-...-...] 30-43 2, 200 |. 200 [-----feefe 
Union of South Africa__...........| 40-60 |_...______. 9, 349 147, 321 101,899 | 73,116 - © | Oceania: 
Australia: a : New South Wales._...._...-._]..........| ‘170 237 127 |_.-222 2 ee (2) " South Australia.........-..02.].-.----__|--- waenen eens 13 [oot : Western Australia 3___...____. 47+|..---.-2 2. ) i ae ee (2) New Zealand 3_______....2.22-..-- 7 a 2 |-----------| @ ; 

oe : 2, 770, 000 | 3, 453, 000 | 3, 492, 000 | 2, 260,:000 (2) ; 

1 In addition to the countries listed Belgium is reported to produce a small quantity of manganese ore, but statistics of output are not available. Czechoslovakia reports a production of ‘manganese ore’, but as it has been ascertained that the product so reported averages less than 30 percent manganese and therefore would be considered ferruginous manganese ore under the classification used in this report the output has not been included in the table. 
: 3 Data not available. 

3 Exports. 
4 Shipments by rail and river. 
5 Estimate included in total. 
6 Year ended Sept. 30. 
7 Sales and shipments. 

Brazil.—Production of manganese ore in Brazil in 1932 amounted 
to 20,300 metric tons. Manganese-mining operations in Brazil were | 

: further reduced in 1932, and in June the Cia. Meridional de Mineragao
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Closed its operations in Minas Geraes. Because of the unemployment = 3} |...» 
resulting from. the closing down of the mines the State of Minas RE 
Geraes agreed to purchase 10,000 tons to be mined in a stipulated: — | oe 
time so that manganese miners might earn some money while looking Es 
for other employment. | a - 
. A Brazilian decree (No. 21418) dated May 17 provides for. the Loy 
abolition of state export duties within a 5-year period from January __ oe 

- 1933. No new export taxes may be created, and those in force must. ey 
be reduced by 20 percent each year until the export taxes: are ae 
eliminated. = +: ©... 8 re es 

. . Russia.—Figures on the production of manganese ore in Russia in es 
_ 1932 are not available, but exports amounted to 400,928 metric. tons, 8 
a decrease of 46 percent from the preceding year. France, United os 
States, Germany,: and Italy were the principal markets for Russian = 8 — 
manganese in 1982.00 7° ea 
Exploitation of a new deposit.a few miles south of Achinsk on the ay 

_ Trans-Siberian Railway was begun during 1932. The oreisfoundin ea 
horizontal beds and can be worked through opencuts. Reserves of ae 
more than a million tons have been reported. _A branch line is:beng es 
built to the deposits, and plans call for construction of a concentrating. oe 
plant in 1933. The ore will be shipped to the Stalinsk steel plant at = =? 
Kuznetsk, which has been. using Chiaturi ores. ee os 

_.» « It-was reported * during the year that the U.S.S.R. had concluded A 
am agreement with. Belgian interests to purchase manganese: ore a 
through a new concern known as Intenhanko. The new company OS 
will maintain a stock of 100,000 tons of washed Caucasian ore in ~ oo 

- Belgium for use in the steel works. The reported price was 7% pence a 
| per unit c.if., considerably below world-market quotations. — . | oo 

, - The Russian ferromanganese works at Sestafoni were scheduled for ee 
- gompletion late in the year. ee oe eg 

: India.—Manganese mining in India, normally the World’s second ad 
- largest producer, has declined sharply. Many mines have closed, = = ©=:% 

| and in the last quarter of the year operations in the Central Prov- OR 
inces—the principal producing area—had virtually ceased. The cost. OS 
of transporting the ore from the mines to the ports is a vital factor in oy 
placing Indian ore on the market, and on September 15 the Indian © ie 
railways granted a reduction of 16 percent in the the cost of trans- oS 
porting the ore from the mines to Calcutta. Further reduction in a 
transport costs is expected by use of the new harbor at Vizagapatam a 
and the new connecting railroads, which will shorten the rail haul 182 a 
miles. The first cargo from the new port at Vizagapatam was loaded a 
in December. | / . 

The Central Provinces Manganese Ore Co., the principal producing _ 
| company in India, obtained a renewal of its leases in 1932 for 60 years. ; 

Gold Coast.—During the fiscal year ended March 31, 1932, exports e 
of manganese ore from the Gold Coast were 222,145 metric tons —_ 

- compared with 402,399 tons in the preceding fiscal year. The only | 
producing mine in the Gold Coast is the Nsuta mine of the African | 
Manganese Co., Ltd. 

Union of South Africa.—Shipments of manganese ore from the 
Union of South Africa were 3,116 metric tons in 1932. The shipments | 
were made from stocks as the mines were idle since the shut-down in 
September 1931. The suspension of production was due to curtailed | 

‘  8Metal Bulletin, London, Manganese: No. 1679, Apr. 1, 1932, p. 9. |
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- consumption and the low prices at which other ores were being offered. 
Se The rail haul is an important factor in the cost of placing Postmasburg . 
Ao _ ore on the market. As far as South Africa is concerned, 1s. 1d. per  —s_—> 
Bee - unit is the minimum price at which the ore can be produced at a m 
a profit. ae So 
eo Egypt.—EKarly in 1932 the mines suspended operations until the 

ae accumulated production of the past several years has been disposed sy 
pe of. The plant at Abu Zenima has been described in- Mechanical a 
ke - Handling? ee 7 coe . oo : 
e Cuba.—The production of manganese ore in Cuba in 1932 totaled 
be 9,800 metric tons. It was reported that the Cuban-American Man-. | 
fo ganese. Corporation had produced 50,000 short tons of crude ore = 

en during the year. The concentrating plant of this company at Isa- 
Roe _ belita was completed and operated at part capacity. = |... 3 

Other counirves—During the year the Polish State Geological i 
.._-. -|nstitute -verified the discovery of promising deposits of manganese | 
~ ore in Southern Galicia not far from the Polish-Rumanian frontier. 
a It. was also reported that extensive deposits of manganese ore exist 
a near Pasaje, El Oro Province, western Ecuador. The manganese 
bo” _ deposits of Canada have been described by Hanson.® a 

- "_ 4Mining Journal, London, The Manganese Industry: vol. 179, no. 5067, Oct. 1, 1932, p. 657, 5 | 4 
Bo a 307 es Conveying Manganiferous Ore; Mechanical Handling: -vol. 19, no. 12, December 1932, pp. 393- _—.. 3 

gerne. . -@Hanson, G., Manganese Deposits of Canada: Canada Dep. Mines, Geol. Survey, Econ. Geol. Ser.,: os 
Be no, 12, Ottawa, 1932, pp. 1-120. i nes 4
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| | - | By Franx L. Hess - ay 

The production of molybdenum concentrate in the United States 
during 1932 showed a decrease from 1931 and was about two thirds of a 
the production during the peak year of 1929. _ a ah 
‘The mine production in 1932 amounted to 363,400 short tons of © oe 

ore which yielded. 2,387 short tons of concentrates averaging 84.89 ty 
percent (4,052,000 pounds) of molybdenum sulphide (MoS), equiva- ms 
Tent to 2,431,000 pounds of metallic molybdenum. In 1931 the © | 
production was 434;400 tons of ore which yielded 3,038 tons of con- 
centrates averaging 85.93 percent (5,221,000 pounds) of molybdenum 
sulphide (equivalent to 3,132,700 pounds of. metallic molybdenum). ta 
Concentrates shipped from mines in 1932 contained an equivalent of Ne 

| 2,373,000 pounds of metallic molybdenum with an estimated value of oa 

$1,186,000, compared with 3,157,000 pounds in 1931: valued at os 

$1,577,000. es, BE ee ay 
In 1932, as in Other-recent years, the Climax Molybdenum Co. at 

Climax, Lake County, Colo--and-the- Molybdenum Corporation of _ 4 
America at Questa, Taos County, N.Mex., were the principal producers | a 
and shippers. In addition, a small quantity of high-grade concen- — 
trates was recovered and shipped by Hugo W. Miller-who concen- - 
trated some crude ore from the Santo Nifio Mine at Patagonia, Santa S| 
Cruz County, Ariz. eG a a cos 

| Salient statistics of the molybdenum industry in the Untied States, 1931-821 = cad 

| BR a | a "1981 1982 : oy 

‘ Shipments.___....--------------------ee-e---eeeeeeeeeeeees+-ee+-e-----pounds.-| 8, 157,000 | 22, 373, 000 Re 
Value... 2 nn ne nn een nee en nn ne ee nee nee e nn enee----] $1, 577, 000 | $1, 186, 000 rey, 
Imports:. — A : On ee 

Tons____..---------------------- + nen en nen ne en en nen ne eee 210, 766 44 a 
| Val_--- 2 2-sce- sce saessnesezasessensesecaenececcenecencseccseceseseeea-} $213, 660 $89 oS 

* 1 Figures for molybdenum products exported are not specially classified. . a a “| 

2 Includes some molybdenum temporarily stocked at mines. | . ne 

The two American mines and the Knaben mine in Norway produce “3 
97 to 98 percent of the world’s molybdenum. | Oe ee: 

_ Prices—Molybdenum for use in steel containing not more than 13 ‘ 

percent of molybdenum is usually sold as calcium molybdate (called : 
by one firm “molyte”). For steel containing larger percentages, ! 
ferromolybdenum is used. . : | : 

During 1932 prices were quoted by the Engineering and Mining Sy 
~~ Journal as follows: : : 

Molybdenum, chemically pure powder, 10- to 50-pound lots: $9 per pound. 
Molybdenum, 97 percent Mo, 10- to 50-pound lots: $4.50 per pound. _ | 4 
‘Molybdenite concentrates, 75 to 85 percent Mo8:, per pound MoS;: 45 cents in , : 

January, 42 cents the remainder of the year. | | | — 

Calcium molybdate, molyte: 85 cents per pound of contained Mo. . 

- Ferromolybdenum, 50 to 60 percent Mo: January, $1 per pound for contained “ 

Mo; remainder of the year, 95 cents. ; | 

4829173318 - QB9 .
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co | General information and uses.—Molybdenum is one of the scarcer 
elements of the earth and is considered by Washington! to be about =| 

- _ thirty-sixth in quantity among the elements found in the lithosphere. 7 
on According to this estimate it is scarcer than the metals cerium, beryl- 7 
oe lium, cobalt, or cadmium; is of about-the same order of plentitude as _ 
Boe tin, mercury, or antimony; and is more plentiful than tungsten, bis- : 
oa _ muth, or the precious metals. Ce _ e 
ee Molybdenum forms few minerals, of which the two commonest and 

» the only minerals that have been utilized commercially, are molyb- 4 
Bo denite and wulfenite, oe 
ae _ Molybdenite is a lead-colored sulphide, MoS2, which usually is 
eo found in flakes but sometimes in crystals which cleave readily into — : 
an flexible leaves. 
a - Wulfenite is lead molybdate (PbMoOs,) and is found only in the 
= | oxidized parts of lead-bearing veins... It is usually in thin, flat, trans- 

» . lucent plates, which commonly are-yellow but may be orange, brown, = 
. or red in various tints. _Wulfenite is occasionally found in octahedra 4 
Be with curved outlines. The mineral is purely an oxidation product, a 
fe but the original. form in which ‘the molybdenum. occurs. in. the vein: 4 
- has never been identified. Wulfeniteis found widely spread through 
.. the Southwestern States, but most deposits aresmall, 2 > 4 
Be The other known molybdenum minerals are:. A 
fo -* Achrematite——A very ‘raré- arseno-chlor-molybdate of lead (3PbO.83PbCh. =: 
B QAO5.4M003) re a ey od 
Bo -. Belonesite.—Reported as a magnesium molybdate, but its existence seems more 4 
Be or less. questionable. ea | 4 ae 7 * 

ae _Chillagite—A very rare molybdate and tungstate of lead (3PbWO,.PbMoQ,). 

a 7 It resembles wulfenite in appearance and ‘has been. found only at. Chillago, ‘ 
oe , Queensland. Po cae oe a | a Se NG 4 

er) | Eosite.—A questionable molybdate and vanadate of lead. = «i ; 
an _._ Ilsemannite-—A deep blue, very soluble molybdenum mineral. The composi- i 

fe tion is given in the textbooks as MoO;.4Mo0s, but. it is probably a molybdenum 4 
ee = sulphate.2 It is found in small quantity at many places. | - 

Jordisite—A questionable colloidal molybdenum sulphide. Only one occur- f 
a8 _ rence has been noted. - . a ‘ 

| - Koechlinite—Bismuth molybdate (Bi,03.MoO3). Known only as tiny plates f 
on a single specimen from Schneeberg, Saxony. oo, Oo ; 

, Molybo-sodalite——A sodium aluminum chlor-silicate (8NaAlSiO,.NaCl), con- 4 
taining 2 percent MoOQs;, has been reported as a single specimen from Mount } 

| Vesuvius, Italy. | | 7 | | : 
Powellite—Calcium molybdate (CaMoQ,).. Frequently found as a white — ‘ 

mineral replacing molybdenite; has been found also as individual crystals which ° 8 
contain more or less tungsten. | . 

Molybdenum has been reported as having been found in small : 
quantity in bravoite (iron-nickel sulphide), coronadite [(Mn, Pb) : 
Mn;0,], scheelite (calcium tungstate, CaWO,), aluminite (AI,O3. , 
SO;.9H,0, with some iron), copiapite (2Fe,03.5SO3.18H,O), and halo- ; 
trichite (FeSO,.Al,(SO,)3;+24H,O). The last three compounds are 
sulphates and are colored blue by the molybdenum, which may be , 
present as the blue ilsemannite molecule. _ _ | 
Molybdenum occurs in small quantity with the more basic rocks 

but like tungsten and tin it is found in large quantity only with the 
more quartzose rocks, such as granite. It is deposited at much lower 

| temperatures than tin, so that it 1s also found in contact metamorphic 
deposits. Although the element is one of lesser quantity in the rocks | 
of the earth it concentrates in the solutions given off by freezing masses 

} Washington, H. 8., The Chemistry of the Earth’s Crust: Jour. Franklin Inst., vol. 190, 1920, p. 777. 
2 Hess, Frank L., Isemannite near Ouray, Utah: U.S. Geol. Survey Bull. 750, 1923, pp. 1-16.
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of molten deep-seated rocks and remains in solution until the fluids ke 
- have cooled noticeably, and so may be carried.to a considerable dis- Oe 

tance to be deposited in quartz veins or as a replacement of already os 
_ cooled rocks. Thus, molybdenite is very wide-spread and is probably ae 

found, at least as a mineralogical curiosity,.in every country and SS 
State having granitic rocks the upper parts of which have not been atl 
entirely eroded away. Its striking metallic appearance, the compara- a 
tively broad thin plates in which:it usually occurs, and its contrast NE 

_ with quartz and other light-colored minerals with which it isfound = 8 = = 
attract attention and are likely to give an exaggerated idea of the er. 
quantity of molybdenum present. _ : ans ee mee 
In the great development of chemistry that took place in the late a 

| seventeen hundreds such:a cleanly segregated and noticeable mineral ee: 
was necessarily investigated. .The metal was isolated by P.J.Hjelm | og 
in. Sweden in 1782. Owing to their likeness in color galena, flaky oe 

| graphite, molybdenite, and other substances had always been confused a 
and -were all referred to as ‘‘molybdena”’ or by some closely related Oe 

| term, and from that word, there used for molybdenite, that Hjelm 8s 
. formed his name for the new element. = —..- Ss oS 

7 _, Successful utilization of the metal in metallurgy required a long — sy 
| time and great: advance in knowledge of that science. Tungsten, 3 

which was discovered at about the same time, found at least some oa 
_use in steel 75 years later and became a standard component of tool oe 
steels just after the beginning of the twentieth century.. Efforts to | Oh 

a use: molybdenum in a similar manner had enthusiastic supporters, a 
but the use was comparatively small until 20 years later when it — _ 

__. had been demonstrated that molybdenum might be made to function CS 
| in an entirely different way from tungsten—small quantities toughen- oe 

ing steel whereas tungsten hardens and tends to embrittle steel. Oo af 
__ The development of the use of molybdenum in metallurgy in the wf 
United States was due largely to the work of Wills and Phillipson. | oe 
After the companies with which Phillipson was connected had put a a 
very large sum of money into a molybdenum mine and mill the demand 8 
was too small to pay for the investment. Phillipson, working with ae 
the steel companies and following the earlier work of Wills, developed “ 
and advertised the value of molybdenum in quantities.of 0.2 or 0.3 ad 

_ “percent in machine steels until his company’s plant had to be greatly Oe 
enlarged and molybdenum steels have become commonly quoted. eo 
Others also have worked effectively along the same line during this oS 
time. | : 4 : : 
Molybdenum-bearing tool steels were patented, and a considerable ¥ 

quantity was employed about 30 years ago, but their use declined as : 
the use of tungsten steels increased. Since the Great War extensive | 
experiments by the United States Naval Establishments have devel- —— 
oped a molybdenum high-speed steel which, it is said, can be made © 
satisfactorily and used in case ‘of a shortage of tungsten. © | 

The use of a few tenths of 1 percent of molybdenum in cast steels . 
and gray cast irons has also been developed in recent years and seems 
to be growing. SO | 

_ While efforts were being made to make desirable molybdenum steels | 
Elwood Haynes found that an excellent tool for cutting steel could 

~ be make from an alloy—which he called “‘stellite””—of cobalt, chro- 
mium, molybdenum,.and/or tungsten. - a |
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Pee For many years molybdenum in the form of ammonium molybdate —_—_ 
» has been the universal reagent for determining phosphorus in iron, 23 
mo _ steel, and other substances. od ee 
we As has been said, the most important use of molybdenum is in steel. - 
a During 1932 J. L. Gregg and H. W. Gillett published a review of this 
vee use in an article entitled ‘““Molybdenum—Today and Tomorrow” in 
-- Metals and Alloys (vol. 3, April 1932, pp. 98-104). Later in the year — ; 
po a volume by J. L. Gregg appeared under the title ‘‘The Alloys of Iron 
~-. and Molybdenum” as a monograph of the Battelle Memorial — “ 
Mee Institute® = Do. | | oe Se 
bo According to Gregg, molybdenum when used alone apparently has 7 
bee little effect on ‘‘un-heat-treated”’ steel. In heat-treated wrought or —s_| 
Re cast steels with more than 0.3 percent carbon, less than I percent — — 
ee - molybdenum substantially increases the tensile strength. The effect 
Be is reduced with less than 0.3 percent carbon. Several tenths of 1 . 
pe percent of molybdenum increase the strength of low-carbon steel at =~ 
a high temperatures but may increase suscéptibility to chemical attack. ; 
a _ One half of 1 percent of molybdenum increases the tensile and trans- =| 
fo _ verse strength, endurance limit, and hardness, improves the high- 4 
Be _ temperature properties of gray cast iron, and apparently does not —.. : 
* lower machinability. The use of molybdenum in cast iron is growing. — 4 
a _ Such iron is used for brake drums on automobiles. = = = | 4 
eo _. §teels containing 0.15 to 0.25 percent of molybdenum and 0.50 to Oo 
i 1.10 percent of chromium, with or without 0.40 to 0.70 percent of eg 
ee Manganese are used extensively in automobiles; steels containing 2 i 
ee to 3 percent of nickel in place of the manganese are used in smaller | 5 
Pe quantity. ne | | fe ' 
a. | he place of molybdenum in high-speed tool steels has been a 
me matter of dispute for more than 30 years. For a while its use ebbed, \ 
feo but it is now receiving favorable consideration by military engineers i 
~ and others. Of the 18 or 20 percent of tungsten contained in high- a 
- -- gpeed tool steels molybdenum may be used to replace from 1 or 2 : 

percent to the entire quantity. - In such a substitution molybdenum : 
aa replaces twice the percentage of tungsten owing to their difference in ‘ 

| atomic volumes. Considerable has been said about “nitriding steels” . ' 
| for bearing or wearing surfaces, although the volume of such steels : 

ne issmall. Molybdenum (0.20 to 1.0 percent) seems to be used generally’ s 
7 in such steels as it makes the extremely hard skin of iron nitride less 5 

| brittle. Many other types of molybdenum steel that are not so well ! 
standardized have been made. | | / 
Molybdenum sheet has been employed for the plate in radio and 

Roentgen tubes; the wire is used as a support in radio tubes and 
incandescent lamps, and wire and ribbon are used as heating elements ‘ 
in small furnaces. Ammonium molybdate is used in large quantity | 
to determine phosphorus in ores, iron, and steel. It is said that high- : 

| speed tools are made with a molybdenum shank and a tantalum _ 
carbide tip. | : | 

The interest now shown in molybdenum is remarkable. About 60 } 
patents dealing with molybdenum as a component of alloys were 
noted in 1932. In most of them the molybdenum content is com- 

. paratively small, and in some molybdenum seems to have been intro- 
duced with the idea. of not missing anything rather than with a 
definite idea of its having a specific function, for it is given as one of 

3 Published by the McGraw-Hill Book Co., Inc., New York, 507 pp.
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a half dozen or more elements that ‘‘may be added” in very small ae 
quantity. In some 25 patents it forms part. of corrosion-resistant oe 

/ alloys. In 14 patents it forms part of hard alloys or other tool mate- es 
rials, and 14 patents cover its use for electrical purposes—in magnets, oe 
filaments and filament supports, resistances, heating elements, elec- os 
trodes for spot welding, the cathode in radio tubes, a thermocouple oe 
with tungsten, etc. Other patents cover the use of molybdenum in | as 

-- armor plate, copper turbine. blades, anda “strong light alloy” of | oe 
beryllium and aluminum and of aluminum with small quantities of 3 
other metals. The use of molybdenum salts for coloring other metals tg 

| and the use of the metal as eyelets are patented. Sn a 
A high-molybdenum alloy with tungsten, iron, cobalt, nickel, or ood 

manganese * and molybdenum alone * are used as catalysts. a od 
A small group of patents covers the recovery of molybdenum from | as 

| scrap-welding electrodes ®° and from catalysts ’ and the formation of og 
molybdic.oxide from molybdenite.2 Other patents cover the making ae 

~ of molybdates of the alkaline-earth metals; ° the carbonyls of molyb- OR 
denum and tungsten ” from which to obtain pure metals by thermal ee 
decomposition, as in the Mond nickel process; and methods of adding ng 
molybdenum to blast-furnace charges" and to cast iron.” The kad 

_. British-Chemical Standards added a molybdenum-bearing high-speed = 
_- gteel.to its analyzed standards" | pe So ae 

- . -Yntema ™ described the electrodeposition of molybdenum, and 
Henderson * described the effects of molybdenum on the malleabili- | 3 
zation of white cast iron. | oe oe a 5 

ss REVIEW OF INDUSTRY, BY STATES a Ls 

*.Colorado.—Alan Kissock, vice president of the Climax Molybdenum _ eats 
Co., says * that the company has developed at Climax, Colo., about ae 

os 80,000,000 tons of ore containing an average of approximately 9 as 
_ pounds of recoverable molybdenum per short ton which, based on the ag 

consumption in 1929, is sufficient to meet world demands for 200 a 
years. The world output in 1929 was probably about 2,300 tons of as 
contained molybdenum. Kissock’s figures indicate a use of 1,800 os 

_ tons for the year.. A concentrate carrying about 90 percent. Mos, re 

_ 4 Mittarch, — and Keunecke, —, Molybdenum as a Catalyst: Ztschr. physik. Chem., Bodenstein Fest oy 
Band, p. 574; Foote-Prints, vol. 5, no. 1, May 1932, p. 33. ar 

§ Industrial and Engineering Chemistry Chews edition), Molybdenum Sulphide Found to Be Good ! 
Catalyst: vol. 10, no. 23, Dec. 10, 1982, p. 292... : . ad 
. 6 McCarroll, R. H. and Vennerholm, G. (assr. to Ford Motor Co., Ltd.), Treating Metals Such as Scrap- 8 
welding Electrodes of the Copper-Molybdenum or Copper-Tungsten Type: Bri Patent 353377, Feb. ae 
4, 1930; Ford Motor Co., Ltd., 88 Regent Street, London. Improvements in a Method of Reclaiming Ans 
and Reusing Metallic Scrap Mixtures: British Patent 353377, July 23, 1931. ce 

7 Johnson, J. Y. (from I. G. Farbenind., A.G.), Recovery of Molybdenum, Tungsten, and Vanadium oe 
from Ores or the Like: British Patent 374250, May 26, 1931. _ : 

. , 8Tredell, C. V. (assr. to Westinghouse Lamp Co.), Recovery of Molybdenum [Oxide from Molybdenite]: ce 
U.S. Patent 1838767, Dec. 29, 1931. “4 

9I. G. Farbenindustrie, A.G., Germany, Process for preparation of Molybdate of the Alkaline-Earth oe 
Metals and of Magnesium: French Patent 685410, Mar. 31, 1930; Pokorny, Ernst (assr. to I. G. Farbenind. cb 
A-G.), Calcium Molybdate: U:S. Patent 1873475, Aug. 23, 1932. * 

10 Johnson, J. Y. (assr. to I. G. Farbenindustrie, A.G.), Manufacture of the Carbonyls of Molybdenum : 
and Tungsten: British Patent 367481, Dec. 3, 1980; Improvements in the Manufacture and Production of : 
Molybdenum Carbony): British Patent 370894, Apr. 4, 1932. —_ . 

11 Kissock, Alan, Molybdenum-Bearing Iron: Canadian Patent 322595, May 24, 1932. 
12 Kissock, Alan, Cast Iron Containing Molybdenum: U.S. Patent 1857595, May 10, 1932. 

Aw Chemistry and Industry (London), British Chemical Standard Alloy Steel ‘‘W 2’: vol. 51, no. 15, 8 
_pr. 3 ? p. be : . 

; mo, 

' 14-Yntema, L. F., The Electrodeposition of Chromium, Molybdenum, and Tungsten: Jour. Am. Chem. 
Soc., vol. 54, no. 9, September 1932, pp. 3775, 3776. | a " ; i 

_ 415 Henderson, Everett L., The Effects of Molybdenum and Chromium on the Malleabilization of White " 
Cast Iron: Iowa State College Jour. Sci., vol. 6, 1982, pp. 435-437; Chem. Abs., vol. 26, Nov. 20, 1932, p. : 

1h Kissock, Alan. Molybdenum: Its Mining, Milling, and Uses: Min. and Met., vol. 14, 1933, pp.
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- ig produced in the mill and exported without further processing, or is | 
ae _ shipped to the company’s plant at Langeloth, Pa., whereitisconverted __ : 

eo _ into ferromolybdenum, calcium molybdate, or metallic molybdenum. : 
oa About three times as much is exported.as is used in this country. mT 
Bo The deposit is in a huge mass of finely brecciated granite, in the a 
'-.—--@racks of which tiny veinlets of quartz and molybdenite have been 
= deposited. The mine is 1 mile east of the village of Climax (altitude 7 
Ba 11,300 feet) at an altitude of 12,000 feet. The climate.is severe. 4 
co From June 1 to October 1 there are many rains and on many after- a 
eo noons light snowlalls. In October there may be bad blizzards, and . 
Bo during the long winter heavy winds blow the fine dry snow so that a 
~ . outside work is difficult. = = SR 4 
. ... The locality is a rough, bare mountain ridge running nearly north yj he and south. A glacial cirque a-mile long and half a mile wide is cut = 
co in the. west. side of the ridge and opens to the northwest at Fremont —. 
Be Pass in which Climax is located. Bartlett Mountain ison the north- == 
eo east side of the cirque and Ceresco Mountain on the southwest side. ee 
oo A small stream drains the cirque, and on both sides, especially on the 4 
Bee slope of Ceresco Mountain, is a great accumulation of heavy debris. oe 
Be Within the cirque on the lower slopes of both Bartlett and Ceresco “ 
Pe Mountains is the great mass of brecciated granite with more or less 
Be _ quartz porphyry in which the Climax deposit is located; outcrops _ We - range from 11,500 to 13,000 feet in altitude. =| nS: ee -Onginally the Climax Molybdenum Co. owned the property only - «on Bartlett Mountain, but it has since acquired the extension of the 4 
oe _ deposit on Ceresco Mountain. Alan Kissock “says; 4 
Bee The molybdenite deposit has the form of a pipe or stock of silicified granite . 4 Hee which enlarges downward. In the central part or core of this stock the granite i ue has been highly silicified and in most places is massive white quartz. Around oo this eore is an intermediate zone’ of moderately silicified rock cut in all direc-_ 4 me tions by intersecting quartz veinlets which carry molybdenite. The ore zone of Bo | surrounds the barren and more highly silicified core, at places penetrating it and ‘ a: gradually decreasing both in molybdenum content and silicification in the oppo- | 4 _ | site direction. The ore limits are therefore indefinite and determined only by | A ma metallugrical and commercial considerations: This ore body may be likened to 4 eo a doughnut, though it is really elliptical in shape with the present commercial ‘ . grade of ore varying from 250 to over 400 ft. wide and having a known vertical | 4 | depth of 1,300 ft. around a central core which has approximate diameters of 900 4 ft. at the 300-ft. level and 1,300 ft. at the 740-ft. level. : In an ore body of as low a grade as Climax it is necessary to use low-cost * mining methods. * * * Mining costs are comparable with many well-known 2 operations which are handling much greater daily tonnages. * * * fl It required 100-mesh grinding to free the finely divided molybdenite from the ” quartz. To eliminate this cost on the tonnage that must be handled the ore is : first ground to 25 percent on 100 mesh. The flotation pulp from the classifiers \ is pulled heavily in rougher cells resulting in a froth carrying about 15 percent ‘ molybdenum sulfide. Rougher tailing is put through scavenger cells in a series, : and thus the great bulk of tonnage is quickly eliminated from the circuit. Rougher a froth goes to a bowl classifier where the middling settles out and is reground in a : small 4-ft. ball mill in closed circuit with the bowl. Thus relatively coarse grind- . ing of an ore requiring fine grinding is made possible, and the middling is entirely | removed from the main mill circuit. Bowl classifier overflow is refined through a series of cleaner cells, washed in thickeners, filtered, dried, and packed in the usual manner. 7 . 

There is more pyrite than molybdenite in the feed, and yet with about a 130 to 1 concentration ratio the final concentrate carries approximately 90 percent | molybdenum sulfide and only a fractional percentage of iron. With feed aver- aging only 0.8 to 0.9 percent molybdenum sulfide a recovery of 90 percent is 

181. Kissock, Alan. Molybdenum: Its Mining, Milling, and Uses: Min.-and Met., vol. 14, 1983, pp..
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made, which is a performance that may: be considered a. tribute to the flotation __ : 
| process and to the men in charge of this operation. == hs eee 

: ‘Concentrate is packed in oak kegs for shipment through Galveston to European aS 
ports, and in heavy jute bags for shipment to the company’s conversion ‘plant TS 

‘near Pittsburgh. It is necessary to ship nothing but concentrate abroad which oo 

_. goes in duty free because conversion there provides work in the countries involved. 8 
' Molybdenite concentrate carries about 35 percent sulfur. Conversion includes wna 
roasting to remove this sulfur and combination in the same furnace of the result- ES 

ing oxide with lime to form calcium molybdate. The discovery that calcium ad 

molybdate could be used directly to introduce molybdenum into iron and steel — oe 
eliminated the costly step of reduction to a ferro-alloy and by thus lowering the. oe ne a 

ultimate price greatly widened the application and increased the use of molyb-, | 8 

| denum. Fully 90 percent of all molybdenum steel made in this country is now oes 

produced from calcium molybdate. = = © SO ve 

Ferromolybdenum is produced from roasted molybdenite either by the electric Oe 
furnace or thermit process. It is necessary to use this product for alloying molyb- os 
denum in excess of 1% percent or whenever it is required to make addition to RR 
the ladle. * * * | , a | ENS 

| _ For a time the United States was the largest consumer of molybdenum, but ae ong 
_ during the past few years European countries have far outstripped us. Export SS 

demand to England, France, Germany, Russia, Japan, and other lands has - nd 
grown remarkably. | ee ae | | 8 

_ _‘The following reports give information on the property: oe gk 

Emmons, 8. F. Geology and Mining Industry of Leadville, Colo. U.S. Geol. Sur-- og 
vey. Mon. 12, 1886, 770 pp. - : 7 wo pS 7 os 

Emmons, S. F., Invine, J. D., anp Loueuuin, G. F. Geology and Ore Deposits 8 

- _ of the Leadville District, Colo. U.S. Geol. Survey Prof. Paper 148, 1927, 363 pp. a 

Emmons, 8. F. Ten-Mile Folio. US. Geol. Survey Folio 48,1898. = = og 

- (The two preceding reports cover only the geology of the area but do not describe the deposit. The 8 
io’? Den Mile Folio carries geology to the north.) 7 ; me | ) . 

Brown, H. L., anp Haywarp, M. W. Molybdenum Mining at Climax, Colo. | oe 
| Eng. and Min. Jour., vol. 105, 1918, pp. 905-907. = > 4 

Houuanp, L. F. 8. Recent Developments in Molybdenum. Min. and Sci. Press, . 

vol. 117, 1918, pp. 529-531. ae So a ay 

Hauny, D. F. Molybdenite Operations at Climax, Colo. Trans. Am. Inst. 4 

Min. and Met. Eng., vol. 61, 1919; pp: 71-76. = Se | we 

Worcester, P. G. Molybdenum Deposits of Colorado. Colorado Geol. Survey | og 
., Bull. 14, 1919, pp. 87-94. _ re pe : re 
Hess, F. L. Molybdenum Deposits—Short Review. . U.S.Geol. Survey Bull. 7 of 

- 761, 1924, pp. 4, 9-12, ph. 20 SO oo St 

Couttrr, W. J. Mining Molybdenum Ore at Climax, Colo. Eng. and ‘Min. et 

Jour., vol. 127, 1929, pp. 394-400; Crushing and Concentrating Molybdenum us 

| Ore at Climax, Colo., pp. 476-480. ee, od 
Srapies, L. W., AnD Coox, C. W. Microscopic Investigation of Molybdenite OS 

Ores from Climax, Colo. Am. Mineral., vol. 16, 1931, ep : oe: 

Buturer, B. §., VANDERWILT, J. W., AND HenpEerRson, Cuas. W. The Climax oy 

Molybdenum Deposit of Colorado. Proc. Colorado Sci. Soc., vol. 12, 1931, ok 

pp. 309-353. | a re | | a oe 

_ New Mewxico.—The molybdenite mine ofthe Molybdenum Corpora- a 
tion of America is situated in Sulphur Gulch on the. north side: of i 

Red River 7 miles east of Questa, Taos County, N.Mex. The mill ; 

and camp are in Red River Valley 1% miles away. The mine is at | : 

an altitude of 8,700 feet, and the mill is 600 feet lower. The winters oe 

are cold but not so stormy as at higher and more exposed localities. 2 
The country is very rough and precipitous around the mine, and on | 
some mountain sides the rock is so broken that the slopes are merely 2 

bare fragmental debris. . ; 

-The veins are narrow and irregular and cut granodiorite. Besides ne 
molybdenite the ore contains quartz, pyrite, feldspar, biotite, fluorite, : | 

a little rhodochrosite, calcite, and inclusions of the country rock. The 

ore is friable, requires little power for crushing, is comparatively rich | 

(ranging from 4.5 to 7.5 percent MoS,), and averages about 5 percent. - 
About 40 tons per day are mined, and about 65 men are employed. _ :
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- The ore is concentrated by flotation in a mill operated largely by 
Be water power. To obtain as much head as practicable: the mill is a 
: located in the bottom of the canyon of the Red River, and the ore 
bo flows by. gravity supplemented by an elevator and pumps. A Diesel a 
- engine gives needed extra power but costs 10 times as much as water S 
- power. About 80 percent of the crushed ore passes through a 40-mesh ij 
boo screen. ee Oe : 
f+ Mining and milling have been described by J. B. Carman, manager 
Be of the property, in two papers published by the United States Bureau 
Bo of Mines : Co a 
fee - Data for 10 months of operation in 1930 are given below. - an 

oe Metallurgical data of the Questa mill of the Molybdenum Corporation of America, | 
a | Feb. 1 to Nov. 30,1980 = = os | - 
fe _ Oreatre ted___.-.--------------- 2 ------_-.---- wet tons... 11, 239 s 
r,s Days operated__--..-_--- 2-2. ee 89 
Be Hours operated per day__.-_._---220 2s eee 28. 80 4 
Bee Average ore treated per day___-__.-...----.__---.--.-..-_-_.-.tons... 38.9 i 
Moe Concentrates produced. ____.._-_.__..---.---_-_-___---- e -dOL 673. 
Bo Average concentrates produced per day.-.-.-_--.--.----.....--do..-. 2,38 ar hee - Ratio of concentration, tons into 1___-_2 eee «d6 7 \ 
aa Feed__...-.--.--------------.----------_--.-._-percent of Mo8:... 5. 08 : 
Bee es Concentrates __--_-.-_-------...---------- eee -----.do_.-_ 71.18 
Be Tailings____.-_-.-..----+-.5------------ 2 -------do_--... . 68 - 
ve _ Recovery of MoS:___--.-.-2-2 eee --percent.. 86.8 ao 

ae New water consumption per ton of ore treated__...._._.-_-____tons._ 2.5 7 ’ 
be _ Ball consumption per ton of ore.___-_-_-.-.-...._..-...-...pounds... 1.5 4 
roo | Liner consumption per ton of.ore_____...___._.._-_.__.._.._...do_... . 934 i 
wee _ Cyanide used per ton of ore treated___._.___.......-.-......--do____ . 08 ‘ 

an Flotation oil per ton of ore treated____...--2.2222-.-------.--do__.. 1. 00— ' 

oo The geology of the mine was described by E. S. Larsen and O.S. 3 
me Ross under the title “R. & S. Molybdenum Mine, Taos County, ' 
a N.Mex.” in Economic Geology (vol. 15, 1920, pp. 567-573). 5 

a ; Arizona.—Ore carrying 7.75 percent MoS, was produced from the 4 
. Santo Nifio mine near Helvetia, Ariz. This mine has produced. ; 
" high-grade ore in connection with copper ore for many years. = ' 
: Walter X. Osborn and associates were engaged in developing the i 

| Rowley mine at Gila Bend for wulfenite for which a foreign market 
was said to be open. : 4 

It was reported that the Mammoth-Arizona Gold Mining Co. spent : 
a considerable sum in developing the old Mammoth and other mines : 

_ at Shultz for wulfenite, but no production was made. — : " 
The “Edward Smith Exploration” reported that it was developing : 

| a molybdenite property 6 miles from Miami. | | 
Idaho.—At Porthill the International Molybdenum Co. mined a | 

small quantity of molybdenite during the year. _ | 
Utah.—In Utah a little work was done on the ilsemannite deposit 

near Ouray.” 7 — | 
Nevada.—Development work was done by the California Molyb- 

denum Co. on a wulfenite-bearing property at Goodsprings, Nev., 
but no production was made. | 

| 18 Carman, J. B., Mining Methods of the Molybdenum Corporation of America at Questa, N.Mex.: 
Inf. Circ. 6514, Bureau of Mines, 1931, 15 pp.; Milling Methods at the Questa Concentrator of the Molyb- 
denum Corporation of gtmerica, Questa, N.Mex.: Inf. Circ. 6551, Bureau of Mines, 1932, 14 pp. 

20 On the occurrence of molybdenite in the Leader and Ridley Mines at Helvetia, Ariz., see Schrader, 
F. C., and Hill, J. M., Some Occurrences of Molybdenite in the Santa Rita and Patagonia Mountains, 
Ariz.: U.S. Geol Surv. Bull. 430, 1910, pp. 154-163; also Mineral deposits of the Santa Rita and Patagonia 
Mountains, Ariz.: U.S. Geol. Surv. Bull. 582, 1915, pp. 106-108 and 126-127. . 

41 For a description of this deposit see Hess, Frank L., semannite at Ouray, Utah, U.S. Geol. Surv. 
Bull. 750, 1923, pp. 1-16.
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Oo , - FOREIGN TRADE ~ | | cs 

-.! The United ‘States, being by far the largest producer, is an exporter os 
of molybdenum ores, but figures showing the quantity shipped are we 
not available. | | 8 

The only importation recorded during 1932 was 44 pounds of ferro- ok 
molybdenum, valued at.$89, from Germany. 8s 

Ferromolybdenum, molybdenum metal and powder, calcium molybdate, and other _ a 
- compounds and alloys of molybdenum imported for consumption in the United | ee 

States, 1923-82 | a 

a a Molyb- | | Molyb- | . s 

re ee ee gen | Vatu 4 
oe oe | pounds Oo pounds | vee 

gpg, a $5 a 576| $1,385 ‘oop 
1924. _ 9 431| . 802 || 1999. 1, 627 2, 384 CY 
192520 2 1------neeeee--| 274 1, 184 || 1930__.....-----.-----------] 144,963 | 1283, 846 ny 
1926___-..---..----------=-- 604 987 || 1931__...-.--------.-------| . 210,766 | 2 213, 660 a 
1927.2 ee. 1, 657 5,712 |] 1982_- 2-2 44 Be 

| | 1 Average value 1930, $1.96. 4 Average value 1931, $1.01. — & 2 

In 1931 molybdenum oxide containing 200,000 pounds of molyb- : 
denum was imported presumably for use i the hydrogenation of os 

_ vegetable oils. The bulk of the imports in 1930 was molybdenum in os 
| bars to be drawn into wire. ; _ —_ 

Tariff—The Tariff Act of 1930 provides the following duties on on 
molybdenum and molybdenum compounds: _ So oe) 

| Par. 302. (b) Molybdenum ore or concentrates, 35 cents per pound on the 
metallic molybdenum contained therein. * * * cre, 

. (f) Ferromolybdenum, metallic molybdenum, molybdenum powder, calcium Ry 
molybdate, and all other compounds and alloys of molybdenum, 50 cents per os 
pound, on the molybdenum contained therein and 15 per centum ad valorem. ed 

Par. 316. (b) Ingots, shot, bars, sheets, wire, or other forms, not specially "4 
provided for, or scrap, containing more than 50 per centum of tungsten, tungsten 8 
carbide, molybdenum, or molybdenum carbide, or combinations thereof; ingots, oS 
shot, bars, or scrap, 50 per centum ad valorem; sheets, wire, or other forms, 60 oy 

| per centum ad valorem. es | ’ ae
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Be WORLD PRODUCTION ———it*™ TN 

a The world production of molybdenum during 1930-32 isshownin — 
eo the following table. — a : re od 

a World production of molybdenum ores and concentrates, 1930-82 : 

we _ —_ . , ‘ . oncen- | Percent. a 
he _, Country Mineral | — trates | MoS: molyb- Value 
ro | a oe | | dent | 

Ne 7 _— 1930 _ ee Metric | Metric | ot 
ee Australia; . . . tong. . tons wa 
me New South Wales_-.......-----.-.| Molybdenite._._._.__. 3 (1) (1) $2, 115 oe 
Be ~ . . Queensland..._.....-.-.---.-222.|..---d0-- 22222 ek 2 (1) (Oa 1,935 a 
i . Austria_.....-.--.-.---------- 2-2 Wulfenite_.-.........- (4) Oo, (1) 0.2 63 oe : 

eur China. ..._..-.-.--..2-.....----.-----] Molybdenite._.__..... 5 | (@ (1) 1) | 
Be Chosen....-...-.-1---.----------------]---- dO... eee ‘26 (1) —  Q) 14, 318 4 
eo _  Moroeco, French ?.._..---------------]-.---d0-..-..-.---.---- 8 (4) (1) 785 ly 
Me ‘Norway... -.-.-------------------------|---2-d0.22-.-----..-.--| 284 75 — - 128 227,993 | 4 
Be - | ‘United States._......-..--.-----------|-----dO--.------2------] 3, 282 85.75 | 1,688 | 2,048,000 . 

e 7 1981 en Sf po | Bop ‘Australia: | ~ 4 
Be a _ New South Wales.-_......-.---_.|-..--do__-.-----------e} BED (1) 245. 
Br Queensland.-...-.-.-----.-.------].----0._.------- 22.2 .3 (1) (1) 218 4 
Mees Canada-...._-.------------------------|-----d0- eee} ©) 6 270 : 
pe | Ohina. “27 22ITTIITITTI do IIIT a) (1) a | ao 
Be Chosen-------.---2--2-r----see-2-2---|s2-2-d0_----------eee-] OY () Of : 
ee ye _ Mexico.-..._...-.-.2-22+----2--------|---- 0-2 ize eel @ [| 3 3.4 6, 789 i 
Hye ‘Morocco, ‘French ?_...-...--.....--2~-|---.-d0-~2ie. 2 ee eet 5 0 ~ (1) 3, 136 4 
me Norway... ..---------------...---.----].----0O-~-----------..- 223 7 * 108 .} 134,000 | 3 
are Pert. . 2-22-22 eee eee self dn ee] 0)  @) | 46 4,550 : 
pee United States. 2222227 TITTIIIIIITTT do IIIT 2, 766 85.93 | 1,421 | 1, 566,000 cs 

mo BZ ope — yf 3 
ve - Australia: , | | : 
*e New South Wales_._-.._------...|--22-d0...--2-- 22-222 Q) (!) — (1) 1 
ie Queensland.........----2..-...--|..--.do_-----.---o--2--| Q) () | @) (1) ; 
a China_-..........----------2---------|-----0-------------- sd) |) Qj 
po Chosen_.-------2222.sssseseeseeeeeesfeeed0---) UY Pa 
Be | Mexico...-...-.-...------------------|---.-0--.-..----------| @ | @Q) 3.1] 4,342 h 
be oo Morocco, French ?__._-.----..--------|:.-.-d0-----2------2--- ~ olf. Q (?) 4 ; 
he Norway. ...-------------------.------|-----d0_~---.-------.--| 2869 2 80: 2221.4 () ’ 
cos | Peru. -------------------2------2----|-----d0------------ | 6) | CU Q) 
Bo United States__ 21222222 TLTTTTTTTTTTTT do TITTIITTIIT 2, 165 84.89 1,103.. | 1,216,000 5 

; | 1 Data not available. . 2 Exports. i 

~ Norway.—The largest. foreign molybdenum deposit now in opera- ‘ 
- tion is the Knaben mine in Norway. The Knaben mine, in southern : 

Norway about 25 miles a little east of north from Flekkefjord and 38 : 
miles N. 60° E. from Ekersund, has been producing molybdenite : 
since 1901, except in 1910, 1920, 1921, and 1922. The total quantity : 
produced to the close of 1932 was 3,012 metric tons ” of molybdenite : 
concentrates averaging 80 percent Mos,, of which 369 metric tons were | 
produced in 1932, as shown by exports.” | 

Woakes™ divides the deposits into (1) quartz lodes; (2) fissured | 
granite, more or less decomposed, carrying molybdenite with a small 
quantity of quartz, having a flat dip and little depth; (3) impregnated | 
granite or norite. Some pyrite, chalcopyrite, a little pyrrhotite, 
feldspar, mica, and hornblende are found with the deposits. | 

In the Knaben mine some of the stopes are 10 meters wide, and 
although in general the molybdenite is finely disseminated some large 
rich masses have been mined. In many places the ore disappears at 

33 A metric ton equals 2,204.6 pounds or 1.1023 short tons. 
23 From figures compiled by H. H. Smith, Oslo, Norway. 

- 44 Woakes, E. R., Molybdenum in Norway: Inst. Min. and Met. (London), Bull. 160, 1918, p. 5.
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- shallow depths, either pinching out or leaving a barren vein. The ws 
ore in the Knaben No. 1 mine contained about 0.56 percent MoS, 8 

| and in the Knaben No. 2 mine 0.5 percent. - — , Oo 
_ . The mine was described by Sv. Blekum, technical director, under «©: 
the title ‘A./S. Knaben Molybdaengruber”’ in the Tidsskrift for ae 
Kemi og Bergvesen (vol. 12, 19382, pp. 184-190). An aerial tramway ee 
was installed between the mine and mill with a capacity. of 50 tons ~ ED 

Australia.—At Everton, Victoria, Myrtleford Molybdenite, Ltd., oe 
_ was said to be reopening the molybdenite deposits of that locality oe 

(near long. 146°30’ E., lat. 36°20’ S.). The deposits are in granite Cs 
intruded into slate and sandstone. The granite is cut by pegmatites, . 
few of which carry molybdenite, and in these it is associated with cold 

| quartz. It is also associated with comparatively narrow quartz veins 2g 
where found in the granite. 7 | a eS 

Mezxico.—A considerable number of deposits of molybdenum min- eer 
| erals are known in Mexico, and it is reported that during 1932 ore ant 

containing 3.1 metric tons of molybdenum was produced by Frank _ ae | 
Fast from his San Julian mine near Tonichi, Sonora. ns 

A decree issued by the President of Mexico permitted lowering = *: 
_ taxes on mineral lands, and a second decree authorized the Ministry - oe 
of Industry, Commerce, and Labor to create national mineral reserves i 

| on free land on which is found molybdenum and most other commercial OS 
minerals.” aa a ay 

_. Other countries.—Discoveries of molybdenite of unknownimportance 
_ have been reported from Sierra Leone.” There have also been in- Oe 

definite reports of large deposits in Peru. | | ne 

. 3 Metal Bulletin, Jan. 24, 1933, p. 15. a | ce: 
6 Mining Journal (Phoenix, Ariz.), vol..16, 1932,p.10. . ee 
#7 Mining Journal (London), vol. 179, 1932, p. 718. | | ; .
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‘TUNGSTEN oF 

| | | By Frank L. Hess | cot 

| The relative economic position of the tungsten industry has followed | es 
_ Closely the course of the business depression, and the industry declined ae 

- . much more in 1932 than in the 2 preceding years. So serious were os 
_ the difficulties that some tungsten ore sold for less than the duty Sy 

levied on tungsten ore. ee | | | | , m4 
The production of tungsten concentrates in the United States o 

during the past 5 years is shown in the following table: Gs a 

Concentrated tungsten ores (reduced to equivalent of 60 percent WOs) produced in - oa 
| ot the United States, sold in 1928-82, and average price per unit a os 

> Year Short Value price noe Year Short | vate price per’ oe 
oo tons | unit . (| tons unit : 

1928__......-..-----| 1, 208 | $753,900 | $10.40 || 1931-_....-.--------| 1,404 | $928,000 | $11.02. os 
. 1929_..-.---------- 830 | 654, 000 13.13 |} 1982._..--...-.-.---] | 396 | 218,394 9. 20 . 4 
© 1980222222222 222222] 702. | 509, 000 12.09 || : —t : 

_ Prices.—According to the Engineering and Mining Journal domestic : ue 
scheelite carrying 65 percent, or more, tungsten trioxide (WOQs), ae 
was quoted from January through May as $10 to $11.50 per short-ton cot 
unit (20 pounds of WO;). The price gradually slid downward until oes 
it reached $7.50 to $9 per unit in November and $8 to $10 in December. | CS 
Bolivian scheelite, duty paid, was. quoted in the early part of the year eae 
at $10.75 per unit, gradually dropping to ‘‘9.50 nominal” at the close A 
of the year. . Chinese wolframite, duty paid, was quoted at $10.75 to. ee 
$11 per unit in January to $9.50 in December. ‘Tungsten powder re 
containing 98 percent tungsten (W) was quoted at $1.45 per pound cs 
throughout the year, and ferrotungsten carrying 75 to 80 percent (W) | oe 

- was quoted at $1 to $1.10 for the contained tungsten until Decem- oS 
ber, when it fell to 94 cents to $1, f.o.b. shipper’s works. | : ~ 

_ At $9.50 duty paid per short-ton unit $1.57 is left per unit for the ce 
wolframite, -c.i.f. New York, making the duty ($7.931) 505 percent. : 

Published European quotations are said to be rather unreliable. s 
The cost of reducing wolframite, ferberite, or scheelite concen- - 

trates to ferrotungsten was quoted during the year as 15 cents per | | 
pound of tungsten contained in the ferro, and a recovery above 92 
percent of the tungsten in the concentrate was guaranteed. 

. 271
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. _. Imports, exports, and apparent consumption—The tungsten imports 
- for consumption during 1931 and 1932 have been as follows: 3 

go ee Tungsten imported for consumption in the United States, 1981-382 ee : 

Be | , a 1931 : 1982 Ca 

Ro a | | Pounds | Value | Pounds | Value 8 
i —_———— ee ie 

gto | Tungsten ore and concentrates (W content)--...-...-........--] | 167,352 | $48, 288 92, 284 $21, 857 8 
fe Tungsten metal and alloys_-_-..----------------...---.--------| 20, 126 11, 716 12,472] 5,882. OS 
Bo Combinations containing tungsten or tungsten carbide (W con- a st 
Be : tent) _----- 2-2-2 nee eee ene 3 24 131 - 332 ot 
wee Tungstic acid and other compounds of tungsten, not specially. ee eee — oN 
a provided for (W content) .--..-.---.---222 2222-222} 1,795 | 8, 819 Fs 1,815 | 2, 629 3 

eo eR | Oo F189, 276 | 63,847] 106,202] 36,700 8 

Ee No tungsten ores are exported from the United States, but ferro- 3 
* tungsten, tungsten wire, and some other tungsten products are  _—_, 
fo exported. The shipments during 1932 amounted to 140,783 pounds os 
oe valued at $172,585. Of this quantity 118,943 pounds containing —§ : 
Be about 90,000 pounds of tungsten '.were exported to Russia. 
.. 2The apparent consumption of new tungsten in the United States : 
y m. the past 10 years is shown in the following table: —_ a 

he Apparent consumption of new tungsten in the United States, 1923-82. as shown 
Be : by emports and production less exports Oe is 
Be _ - E 

Bo | _ Supply (contained tungsten—pounds| Exports of | Apparent consumption a 
Pe : of metal) ferrotung- of new tungsten 7 
a . /sten, tung- | _. i 
we | } sten. metal, ] Raufcaient of 
we ae and wire quivalen OE 

oe Year In ore and | (contained | in short 4 
i — Fahage ins |Bdomestic} epozay | tungsten | Pounds of} tonsof90 —F 
fe | | _| ported ae ' | metal, es- aie Wo; -eon- 

he” . a od. _ | timated) | — |. eentrates 3 

SS ggg | -79,001 | 229,359 | 308, 380 4,032] 304,348 320 i 
1924.00 17D TTTTTTTTTTTTTTTTTT] 141, 858 | 587,711 | — 679,560 | ~ 3,435 | — 676, 134 710 + 

F 1925.22 LLL LTT] 1, 693, 649 | 1, 133,475 | 2, 827, 124 9,930 | 2,817,194} 2,960 } 
b 1926....--------.--------------] 2,883, 867 | 1,315,000 | 4, 198, 867 23,504 | 4,175, 000 4, 387 5 
: 1927_.._..--.------------------] 2,198, 051 | 1, 108,000 | 3, 306, 051 16,114 | 3,290,000} 3,457 ' 

: 1928_____.-.--.---.---.-.-.-.--] 2,968,839 | 1; 150,.000 | 4, 118, 839 13,313 | 4, 105, 000 4,314 4 
M 1929...________-.---.-.-.-.-.--] 6,446,096 | "790,000 | 7, 236, 096 82,257 | 7, 154, 000 7,517 ‘ 

_ 1930_...-..---------.---.-.-.--| 3,998,150 | 668,000 | 4, 666, 150 23,983 | 4, 642, 000 4, 878 : 
1931_-...-.-.-..---------.-----| 189,276 | 1,336,215 | 1,525,491 | 12846,200| 1679, 291 1714 os 
1932_-...__._.____...---.------| 106,202 | "376,881 | ' 483,083 | 2112,626| 370,457 389 : 

: 1 Revised figures. | . : 
tun ose quantities, in 1931, 802,609 pounds and, in 1932, 90,000 pounds were shipped to Russia as ferro- ° 

| n. : : ; 

| Tungsten stocks in bonded warehouses December 31, 1931 and 
1932, were as follows: | 

: ». ' Information from David Taylor Co. .



So ee eee ee nn ee Te ee ee ee eee ee ee ine ee ee eee ee I ee 

BO Tungsten stocks an bonded warehouses on Dec. 31, 1931 and 1982, by customs 

oes | sae Customs district . | : | | - Tungsten content | | Value | | | aa 

ne | | ) ‘Dee. 31, 1981|Dec. 31, 1932|Dee. 31, 1931|Dee. 31, 1982 ae 

. New York 2. -------eececnneeeedlecececenecececeeceee-] 916,786 | 827,116 | $209,602 | $168,713 ood 
Pittsburgh...-------.s-.---20-0c-------e-------e---e--|- 710,579 | 36,930 | 188, 623 7, 135 ed 
Buffalo. _....... een ee neneeecenceeceeesece-ee-| 170,876 | 172,583} 57,879 | 7, 379 © Ae 
Philadelphia............------------------------------- 29,387 | 32,280] . 7,361 3, 743 oS 

— Ohio...---- LUI] | 6,816 5, 276 2052) 1,688 
Mota... eeneenenceecteceecesecececceseseeneee] 1,884,304 | 1,074,185 | 465,107 | 238, 553, | a 

a - Oo - "Tungsten (metal) a 7 oA 

| Los AngeléS......-----------eeeecceeencee-eeeeenneenese] 62,921 | 43,647| $28,800 |. $18, 504 | ae 
-Galveston.....-----=-------.----+----------------------} 39,218 | -.35,490{ = 16,.155 14, 615 oe 

, New YorK...-.-------------------5-0 +e er sere ere ne nn ne 230 ; 240 . 387 516 . oes 

. | Motel. eee eeeeeeeneeeceeecceeeeceeeeceeccenenee} | 102,419] 79,877] 45,842] 88,725 7 oa 

_ Duties —Import duties on tungsten in ore and other forms as a 
__- provided by the Tariff Act of 1930 are as follows: . a 

"Par. 802 (c).—Tungsten ore or concentrates, 50 cents per pound on the me- 
tallic tungsten contained therein. (As a short-ton unit, 20 pounds of tungsten © oe 
trioxide (WO;) contains 15.862 pounds of metallic tungsten, the duty is equivalent EE 

to $7.931 per short-ton unit or $8.883 per long-ton unit.) = - Tec 

Par. 302 -(g):—Tungsten metal, tungsten carbide, and mixtures or combina- ON 
7 tions containing tungsten metal or tungsten carbide, all the foregoing, in lumps, | ae 

grains, or powder, 60 cents per pound on the tungsten contained therein and‘50 | a 

7 per centum ad valorem; tungstic acid, and,all other compounds of tungsten, not OS 

specially provided for, 60 cents per pound on the tungsten contained therein and St 
40 per centum ad valorem.. oe - | tg 
> Par. 802 (h)—Ferrotungsten, ferrochromium tungsten, chromium tungsten, rn 

chromium-cobalt tungsten, tungsten nickel, and all other alloys of tungsten not CN 

-  gpecially provided for, 60 cents per pound on the tungsten contained therein ag 

| and 25 per centum ad valorem. oe oS a re 
“Par: 805 provides that besides the duties levied in some other paragraphs OE 
extra duties shall be collected as follows: = os | . ae 
. (1). A'duty of 8 per centum ad valorem if such steel or iron contains more than 
one-tenth of 1 per centum of, vanadium, or more than two tenths of 1 per centum NE 

of tungsten, molybdenum, or. chromium, or more than six tenths of 1 per centum : “td 
of nickel; cobalt, or any other metallic element used in alloying steel or iron: ee 
‘Provided, That: phosphorus shall not be considered as alloying material: unless me 
present in the steel or iron in excess of 5 per centum, nor shall manganese or a 
silicon be so considered unless either is present in the steel in excess of 1 per a 
centum, or unless either is present in the iron in excess of 3 per centum; and a 
_ (@) An additional cumulative duty of $1 per pound on the vanadium content oy 
in excess of one tenth of 1 per centum, 72 cents per pound on the tungsten con- se 
tent in excess of two tenths of 1 per centum, 65 cents per pound on the molyb- a 
denum content in excess of two tenths of 1 per centum, and 3 cents per pound co 
on the chromium content in excess of two tenths of 1 per centum. | 

Par. 316 (b).—Ingots, shot, bars, sheets, wire, or other forms, not specially ae 
provided for, or scrap, containing more than 50 per centum of tungsten, tungsten | 
carbide, molybdenum, or molybdenum carbide, or combinations thereof; ingots, : 
shot, bars, or scrap, 50 per centum ad valorem; sheets, wire, or other forms, 60 oe 
per centum ad valorem. : : 

_Uses and metallurgy.—The principal use of tungsten is in the making . 
of high-speed tool steels—steels that will holdgtheir temper when |
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Bo raised almost to red heat, thus allowing much faster cutting of Q 
~. metals. It is used in smaller quantity in numerous other types of 
~———s gutting steels and in alloys such as valves in explosion engines which : 

ae must stand considerable heat. Tungsten carbide cemented with : 
mo cobalt is the hardest artificial cutting material. Saws tipped withit 
Me are used for cutting asbestos manufactured products and other gritty ; 
fo materials and “remain sharp from 25 to hundreds of times as long ms 
oo _ as steel saws.”” A new type of the material made by the General 3 
oo Electric Co. contains. crushed diamonds ranging from dust to 0.1 | 
Re carat or larger. The principal use is for dressing grinding wheels. oo. 
Poe _ In a new tool material, Vascoloy, made by the Vanadium-Alloys : 
ys Steel Co., tantalum carbide is held in a matrix of tungsten. = 
peo The use of tungsten which touches most people is that in incan- 
eo | descent. lights, in which it has no rival for general purposes and in * 
«which it has made enormous saving in power with increased quality . 
» Of the light. CO | | | an 
~ ‘Tungsten is used. extensively in intermittent electrical contacts, = | 

~~ asin automobile-engine timers. A steel containing 2 percent tungsten i 
fee is used as a core for small armor-piercing projectiles, especially those 
Be for airplane rifles. ‘Tungsten is used as the filament in radio tubes. y 
peo Sodium tungstate and oxide are used in making lakes, mordants, and y 

some other chemicals. a ce tas oS 
Po A process for obtaining very pure tungsten by making carbonyl 
eo ‘from impure metal and then reducing the carbonyl was patented — 
Be during the year by: J. Y. Johnson.? Further patents on plating 
Bo objects with tungsten were issued during the year to Colin .G. Fink 4 ; tr Dec gsten were issued & y Von wo. Fin. : 
fe and to Fink and Jones.’ | : ee a ’ 
Be A review of tungsten plating was published by Holt and Kahlen- ' 
Ce berg.® a ee 

... REVIEW BY STATES ==). SC ‘ 

_ Arvzona.—The Boriana Mining Co. in the Hualpai Mountains — 
: northeast of Yucca, Ariz., shipped 11 short tons of wolframite carrying i 
- | 66.36 percent WO; that had been mined in 1931. Development work 3 
| 7 _ was carried on during the first 8 months of 1932, and there are said : 

to have been blocked out: Positive ore, 15,549 tons, 2.383 percent * 
. | WO;; probable ore, 16,146 tons, 2.07 per cent WO;; possible ore, ‘ 

| 31,685 tons, 2 percent WO;. Five thousand feet of drifts, 1,000 feet ‘ 
| of ladder raises, and numerous ore raises and crosscuts have been run. : 

Control of the property passed from the Stoody Co. to J. P. Sievers ‘ 
and associates. 

Lawler & Wood mined through lessees and shipped 4.35 short tons : 
of wolframite from Camp Wood, northwest of Prescott. | 

The Tungsten Alloys Corporation in the Las Guigas Mountains, west 
of Amado, did no mining during the year but shipped 42.7 short tons : 
of huebnerite carrying 63.43 percent WOs. | 

? Asbestos, Two Million Feet of Asbestos Pipe Covering Cut by a Disston-Carboloy Saw: Vol. 14, De- | 
cember 1932, pp. 15-16. 

’ Johnson, J. Y. (I. G. Farbenindustrie A.-G.), Manufacture of the Carbonyls of Molybdenum and 
Tungsten: British Patent 367481, Dec. 3, 1930; Improvements in the Manufacture and Production of 
Molybdenum Carbonyl: British Patent 370894, Apr. 4, 1932. 

‘ Fink, Colin G., Electroplating and Process of Producing Same: U.S. Patent 1885700, Nov. 1, 1932. 
4 9382 TOL Noo, G. and Jones, Frank L., Tungsten Plating and Method of Producing Same: U.S. Patent 

6 Holt, M. Leslie, and Kahlenberg, Louis, The Electrodeposition of Tungsten from Aqueous Alkaline 
Solutions: Metal Ind., vol. 31, 1933, pp. 94-97.
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| California—The Atolia Mining Co. at Atolia, which began work | Fe 
| in 1905 on what has been, with the possible exception of the Easley 2 

& Inslee Mine, near Oruro, Bolivia, the greatest’ tungsten: mine Ce 
known, did not operate during 1932, although it did ship some ee 

_ Scheelite that had been concentrated.in 1931. Some scheelite con-— os 
_ centrate was shipped by Magee & Wolf at Georgetown; lots were eae 

still held by the Atolia Mining Co. at Atolia, the Tonopah Mining 5 
Co. from work done at Round Valley, near Bishop, by A. E. Beauregard 2 

_at. Laws, and by the estate of J. H. Kennedy at Posey. | oe 
_Colorado.—The only miners of tungsten in the Boulder County = © 

ferberite field were George Cowdery and the Wolf Tongue Mining Co. oh 
_ Mr. Cowdery mined 60 short tons of ore carrying about 2 percent oe 

WO,, from which 1% tons of concentrates carrying 65 percent WO, . as 
were made and added to stock on hand. A new ore body was dis- on 
covered. _ gee ee teh | os 

- _ The Wolf Tongue Mining Co. mined a newly discovered ore body oo 
during the year and had a stock of concentrates on hand at the close of oe 
the year. Prospecting was carried on: by core-drilling, in which 9° © 

_. firthite, a cemented tungsten carbide, was used instead of diamonds. = = 3 3 _ 
_ William Loach, manager, says that in hard gneiss the cost :was about oy 

- equal to diamond drilling, but in the softer:rocks it was much less. a 
_ On account of the smaller cost of firthite there is not theloss through 

loosening or breakage that:there.is with diamonds, and he has found oe 
the aggregate cost to be less.. At the close of the year the company = 

| did some geophysical prospecting, hoping: that; as the veins. are o 
_ vuggy and carry a great deal of water, by locating water-bearing oy 
_ channels, veins might be found. Results have not yet: been con- 7 
firmed by mining: © LE See ae, as 

_.. The United States Bureau of Mines-published ‘in December 1932 ae 
Information Circular 6673. by William O. Vanderburg, Methods and - 
Costs of Mining Ferberite Ore at the Cold Springs mine, Nederland, ons 

. _ Boulder County, Colo: . Information Circular 6685, Methods and | oo 
Costs of Milling Ferberite Ore at the Wolf Tongue Concentrator, a 
Nederland, Boulder County,.Colo., was published in January 1933. oe 
‘These were made possible through the cooperation of William Loach, is 

_ Inanager of the company, William T. Todd, mine superintendent, and oH 
W. G. Roseborough, mill superintendent. They are for free dis- = = 
tribution from the Section of Publications, U:S. Bureau: of Mines, ae 
Washington, D.C., as long as the supply lasts. : a o 

_ . Montana.—The Jardine Mining Co. of Jardine, Mont. shipped 25.9 Oe 
short tons of scheelite carrying 68.93 percent WO; that had been : 

| mined and milled in 1931. - | | 
The Spokane-Idaho Copper Co. discovered in its Midas claim, 25 Oy 

miles (36 miles by road) south of Libby, Mont., a rich lens of scheelite- fs 
bearing ore in a gold-silver vein. A part analysis of scheelite concen- . 
trate gave: Tungsten trioxide, 72.09; lime, 17.44; silica, 7.83; iron and | 
aluminum oxides, 0.98; phosphorus, 0.014; copper, none. The 
scheelite is said to carry also $6 to $25 per ton in gold and a few - 
ounees of silver. mo 

_ Nevada.—The Nevada-Massachusetts Co. operated its mine and ~ 
mill in the Eugene Mountains 10 miles north of Mill City, Nev., 
only part of the year. The mill was shut down from May to Decem- | 
ber. During that time new ore bodies were developed, some of which 
were thought to carry 3 to 3% percent WOQ;. . - 

, 182217—33—19 | \
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ne - Sixteen thousand tons of ore were mined and milled, from which 
were made 230 short tons of concentrates containing 14,410 units, an | 

Be equivalent of 240 tons carrying 60 percent WO;. It was sold at an oa 
ee average price of $9.77 per unit. Charles H. Segerstrom estimates 

eo that should the demand for tungsten return to the average of the last —s, 
oan few years before 1929 and under the present tariff he could produce 
me 2,000 tons of concentrates per year, with the employment of 200 men. — 
oo (The United States uses an average of about 4,500 tons of 60 percent 4 
Be WO; per normal year.) A new shaft was completed at the Humboldt ==> 
Soe aly mine. The mill was repaired and enlarged to a capacity of 250 to - 
eons 300 tons per day. The company further developed its Silver Dyke 3 

ae mine at Mina ‘and increased the milling capacity to 100 tons per day. S 
Bee It did no work at its Ragged ‘Top mine about 20 miles by road south- of 
Pe west of Lovelock, or at its Cottonwood mine near Quartz Mountain . 
BEL about 45 miles north and alittle east of Luning. = = =——i‘C:™*W : 
A During the year the Bureau of Mines published Information Cir- 
ce cular 6604, Methods and Costs of ‘Concentrating Scheelite Ore at the = 

Silver Dyke Mill, Mineral County, Nev., by William O. Vanderburg, 
pee AS and a paper on The Tungsten Deposit at Mill City, Nev.,.was read 
eae by Prof. P. F. Kerr at the meeting of the Geological Society of America 
ee | at Cambridge, Mass., the last of December. a pope ad 
» Washington. —During the first 6 months of 1932 Tungsten Pro- 
Be ducers, Inc., of Chehalis, Wash., operated the old Germania wolfram- 
eee s ite mine worked before the Great War by William Scheck at Deer 
» ‘Trail, Stevens County, 9: miles southeast of Fruitland. About 1,000 

ne feet of adit were driven in 1931 and 250 feet more in 1932. Some | 
ee concentrate was shipped during the year. = = 2 ©. v4 
a James Keeth also produced some wolframite by hand sorting and? 
eo jigging from a claim on the Spokane Indian Reservation about a mile _ ‘ 
-- from the Tungsten Producers, Inc., which is just outside of the ; 
me reservation. Oe os oo | —— . | 
7 SO FOREIGN PRODUCTION — a i 

ms _ Little data concerning the foreign production of tungsten ore in ‘ 
/ 1932 are at hand. Such figures as could be obtained for the output 4 
7 in 1932 are shown in the following table. | ; 

World production of tungsten ore, 1928-32, in metric tons of concentrates containing ' 
GO percent WOs 4 

. Country | 1928 1929 1930 1981 1932 | 

North America: . | 
Ce i 23 | (2) () 
United States.....-_--..-.------------s----------| 1,096 753 637| 1,274 359 : 

1,09 | 764; 665| 1,300] @) | 
South America: | | 

Argentina.._......--.--.------------------------ 24 63 98 20 (2) 
Bolivia 3__....-2-...2.ssssseses-aeeeseseseeeeee-| | $88 410| *1, 000 

53 1, 693 986 430 | . (2) 

1 In addition to the countries listed, Ethiopia reports an experimental production of 100 tons of tungsten 
ore in 1928; content of WOs not stated. No further development of deposit reported. 

: : Ee not available. .
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_ World production of tungsten ore, 1928-32, in metric tons of concentrates containing =—=s_—- : a 
| | 60 percent WO;—Continued | pe - | 3 

7 a Country 1928 | 929 | 1980 - 1981 1932 sy 

'  Czechoslovakia......-.----.--...---------------- 73 | 75 74 17 @® : (ey 
France. -...------.-.--2---- een e ee ene eeennfeeeeeen ene] | fleet 8): at 
Germany (Saxony) -.--.------.------.-----.------[------.---f-e-ee eee eefeeeeee eee OT OQ ras 
Great Britain (Cornwall)...-.-----..---..--.-.--]| 96 27 153 121 () LR 

_ Portugal._._..--------2----- 22 e eee] BY 358 | = 499 2741. (2) Oa 
Spain... ---- eee eee eee eneeee eee eeeeeee| 198 257| 254} 185] (A) os 

Oo | 513 718 990/552] (| | AS 

China 3... eee eeeenneeeeeenneneeeeeenenee-| 8,983 | 9,978 | . 9,454] 7,492| 2, 249 oy 
_» i@hosen_-----.--.---.---2.--2---2ssssessessseee 1] = '° 15) 3] | 3 a 

_. India. (Burma) -...-.-.--.---.-------.-----------}., 843 |: 1,484] 2,699]. 2,474]. (3) OES 
Indo-China (Tonkin)..--..--.2222.-----22222.---1 175 | ' 198 - 220) 248]. 3 at has 

: ‘ Japan... ..--- eee nee nee cee eee] AY] BLY 81 (?) 6. GO ae 
_ Malay States: . a ea SR 

" -. Wederated Malay States.......-.--22.00---2-/ °° B+ 856. 1, 054 462) 378 aa 
| ___Unfederated Malay States..-....-...--.----- 139 157| "178 41} (2) 8 

~ - Netherland India_._..-...--.--.--- 2222-22-22. 8 10 15 1 (3) wo ee 
Russia ?_.....222.22 2] st @ | ® mM | @ | aan 

| Siam_..22222 0 68 7] 2] ok 

ae oe [9726 | 32,321} 13,721 | 11,000] oe 
Africa: in Rhodesia... | e | | | os 

a Southern Rhodesia.-...-...--.--.------22--- 22 2- 15 23; . 38 24 . 14 ag 
. Union of South Africa. .......-..---.-------.-.--|----------|---- eee 2] @ oe 

Bs - af |e) tC 
Oceania: | ni PP ee 

_, Australia: De a ee 
_ New South Wales- -..-.-..----.--..-..--.---|.--..----- 25 17 62 (4) . pee 

_.. Northern territory: | . : ‘ae 
_ . Central Australia_.........---..-.--.-.--|----.----- 20; = 8&7 \ 29} @ ne 
- North Australia. --..----.--.-.--.--.....]-----.---- 1 (5) wy oo, aon 

.  Queensland...........------2- eee] 20 | 22 24 Po ee ) on 
- Tasmania._....--.--.-----.-2-.-----------2.--| 209]. (180 133 Oe re ae 

New Zealand 3_..........----~~-~-------------=-- oo 66T 39 21 6 (?) . a3 

. | | | of ema] a7] 282 100 | @) ae 
ee Oo | 11,600} 15,800| 16,700| 13,400| (2) er 

' 4 Data not available. : oo : | ee 

‘ Year ended Sept. 30. Fe pee as ue . te 

_ 5 Less than 1 ton. | rae | ae : 2g 

_ Africa.—Africa has never produced much tungsten, although tung- _ ao. 
sten minerals are found at widespread points. During 1932 the only rrr 
known production was 14 metric tons (15 short tons) of scheelite con- ” 
centrates, apparently from the Scheelite Queen mine in the Gevelo — a 
district of Southern Rhodesia. a —- 7 : im 

It was reported that wolframite was found in gold concentrates " 
from the Kigez district of Uganda.’ Oo | | “ 

Bolimia.—Easley * and Inslee produced and shipped from_ their re 
Conde Auque mine about 45 kilometers (28 miles) northeast of Oruro, | st 
Bolivia, about 1,000 metric tons of scheelite concentrates which went - 
to Italy, Germany, and England. _ In other years the concentrate has - 

averaged about 60 percent WO,, ranging from 55 to 65 percent WoO. a 
No data are at hand concerning other possible output from Bolivia, | 
but it was probably negligible. — | —— a 

Burma.—Little information concerning details of current production 
in Burma is at hand. - . 

7 South Africa Mining and Engineering Revie w, Minerals in Uganda: Vol. 43, part 1, 1982, p. 444. | 
‘Information from George A. Easley. a | Oo | wert fe oP |
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Bee | The principal: producing properties are the Hermingyi mine near 
Be _ ‘Tavoy and the Mawchi mine in Bawlake. From Rangoon the mouth oe 
a of the Tavoy River is reached by fortnightly steamer in a little less 5 
.  than.24 hours. Tavoy is between 20 and 30 miles up the river, and sy 
ee the tungsten mines are about 40 miles farther in a very rough jungle- “a 
ee covered country. The rainfall, mostly falling during three and one oe 
a _ half months of the monsoon, is said to average 240 inches and reaches of 

400 inches per year,’ but the remainder of the year is so dry that water _ : 
oe. must be stored for mining purposes. The wolframite concentrates 
dn contain considerable tin and are. separated magnetically at Tavoy ae 
Bh before export. — ee oe Oo 
bp ae At Mawchi, in the southern part of the Karenni state of Bawlake, ; 
=. east of the Salween River, veins carrying wolframite and cassiterite 

sare mined yielding a concentrate that carries approximately 57 percent =-—s 
. - assiterite and 43 percent wolframite,’ including some scheelite, which = 

ds shipped to Murex, Ltd., London, a stockholder in the mine, for — | 
“ geparation. a oe oe eae CF 3 
Be _ Recent assays of Burmese concentrates are given below. | ‘ 

a Ce Burmese wolframite concentrates 1 | ‘ 

1 Po! So Es po ee Symbol | Tavoy | Mawehi District not given os 

Ye Tungsten trioxide. _.....-....-----------------------| WOs.---| 70.70| 69.361 60.2 6.7 3 
Myon Tin... ._--- eee -- eee ----| SML Lee . 69 . 69 .40 72 4 
Bee os Arsenic._...-...-.-.-. 22-2 eee -------| AS --- -- -03]. . 20 .14/- None ' 
po Phosphorus- .-_...------.-.--2---2.------------------} Poole 02} © .02) 2,03 Trace — te 
ee Copper...._.---------------.----2.---------.--------| Cu... . 03 .05| . °.47 . 04 ; 
ae Manganese. _....._.2-12----------------------------| Mn__..- 8.21 |. - 10.30 4.95 12. 2 4 
oe Tron.......--.--.-----------------------------2-2---| Fe_ 2... |----------|---------- 17. 25 6. 74 di 
cn Molybdenum. ._......----------------2-.-2--..----] Mo-.__- Nil Trace |....-.----|-.-------. . " 
we | Antimony-.----.._--------------.---.-------22-------] Sb_._.__}---do__.- Nil Trace |_--------- i 
et Lead. _..---.---------.------------------ en s--------| Pb ooo |---2 2 |---| do-_ 1 . 38 4 
ve Lime._....-.-.-.----.----- 2222p | CaO _ i |---- fee . 69 . 05 e 
mo | Bismuth -- 2222022200002) BL af to 

So 1 Courtesy of J. J. Haesler. oe | : | | } 
a . 3 POs. | | - & 

China.—China has remained the principal producer of tungsten ) 
| ore since the Great War, although its exports of 2,249 metric tons — ‘ 

(2,479 short tons) in 1932 were the smallest since 1917. Like the : 
| rest of the world, China has been affected by depressed business condi- 3 

| tions, moreover, it has had internal troubles, so that the tungsten : 
| industry has suffered severely. , | : 

The tungsten output apparently is still centered in southern Kiang Ss 
| Si, with a smaller quantity from Hunan and still smaller quantities | 

from Kwang Tung and Kwang Si. | 
: Shipments through Shanghai have now practically ceased. Some 7 

concentrates are said to be shipped through Swatow and Amoy, but : 
most go through Canton and Hong Kong. Companies that had been | 
handling tungsten ore for many years are said to have been ruined 
by the various adverse conditions, including official charges. | 

| The small price received by the miners is shown by the fact that 
ore delivered in New York sold as low as $1.40 per short ton unit 
after the long carry from the mines to the rivers, thence to Canton and 
Hong Kong, across the Pacific, and from Panama to New York, or 

| else around the world to the west. . 

. * Griffiths, Harry D., The Wolframite Industry of Lower Burma: Min. Mag., vol. 14, 1914, pp. 440-451. 
10 Mining Journal (London), vol. 175, 1931, p. 955.
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_ Little Chinese concentrate came to the United States, the bulk a 
| going to Germany, Great Britain, France, Belgium, and Russia. a 

Malay States—The Malay States have only one known good tung- | oy 
. sten mine, that of the Kramat Pulai Tin, Ltd., at Kramat Pulai, og 

Perak. The deposit is an intergrowth of fluorite and scheelite carry- “oe 
ing a little cassiterite and chalcopyrite and is one of the finest scheelite = ©. wah 
deposits now worked. _ | | | od 

- The mine was apparently operated only through April, May, and oe 
June ” of 1932, and during that time produced 5,076 pikuls (338 oa 
short tons, 307 metric tons) of concentrates." Concentrates shipped tL, . 
to the United States have carried 74 percent WOs, and on that basis is 
the output would be equivalent to 417 short tons (878 metric tons) of ss & 
concentrates carrying 60 percent WOs. : , B 

| _Portugal.—Portugal is the most important of the three European oe 
. countries producing a significant quantity of tungsten. ore, but pro- | a 

duction figures are not at hand. Beralt Tin and Wolfram, Litd., oe 
having tin and tungsten properties at Panasqueira, Cabego da Piao, aM 
about 5 miles from Silvares in the Province of Beira Baixa, District og 

_ of Castelo Branco, and an alluvial area near Viseu, has its own tin aM 
| smelter * and acquired land near the Thames for a ferrotungsten - ae 

lant.!4 | oo . ene 
Plane. . | a: 

lt Phe mine was described Nov. 23, 1932, by E. S. Willbourn and F. T. Ingham, Scheelite at Kramat es 
Pulai.. Mining Magazine vol. 48, 1933, pp. 60-61. SO oo OO os 
t bor Warden of Mines, F.M.S., Monthly Bulletin of Statistics Relating to the Mining Industry, 1932, oe 
adie 7s. . . , nt 

oe 13 Mining Journal (London), vol. 179, 1932, p. 707. : . es 
14 Mining Magazine (London), vol. 47, 1932, p. 72. . - | | ee 
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_ Tin has been for many years the most valuable mineral product oS 
| furnished United States industry almost exclusively from foreign | a 

mines. . Imports of tin in 1932 exceeded $16,000,000, but domestic. ae 
mine production was. valued at less than $250. The importance of oe 
tin in the foreign commerce of the United States.is emphasized by _ of 
the fact that it stands twenty-second in value among imports. .Main- Sy 

_ tenance of a steady flow of tin into the United States is imperative, 
| because tin is indispensable to two of the largest domestic industries— _ ar 

automobile manufacture and food packing. ee ere oo 
United States production —The domestic production of tin in. 1932 oe 

: was 0.4 long ton, valued at. approximately $220, all came from South OO 
Dakota. However, recovery of secondary tin—that. is, production AS 
of tin from sources other than ore—provides more than one fourth | S 
of the United: States supply of tin. rr a 

Salient statistics for tin in the United States, 1928-82 7 Se 

a oe 1923-27} | dT ee ee 
| : aver- | 1928 | 1929 | 1930 | 1931 | 1932. | 

Production: . : ee | oe - a oe mt oe . oa 
~ From domestic mines.--_.......-.-.-.--long tons... 10; 42 35] . 15 3.7] . 0.4 (oe 

_ From secondary sources..............--.----d0...-} 29,064 | 31, 964 | 30,625 | 23,393 | 17,679 | -13, 170 eee 
Imports for consumption....---..-...-..-....--d0....| 71, 788 | 77,970 | 87,127 | 80,734 | 66,064 | 34,819 oo 
Exports (domestic and foreign)..----.---------.do....| 1,431 | 1,617] 1,930 | 2,233 }11,661 | 11,116 Re 
Monthly price of Straits tin at New York:. —_ So a od oy , a 

 ‘Highest__........-.-....-..._...cents per pound_-| 70.67 | 55.64 | 49.37 | 38.91 | 27.07 24. 76 i 
_. Lowest......--22..---2.-2.2.222.-.2...-.-.-do.-..| 38.48 | 47.10 | 39.79 | 25.27) 21.35] ~ 19.24 | 

| Average —-27222222LILIIILIecceiccaccedo-.2-] 56.10 | 60.46 | 45.19 |. 31.70) 24.46) 22.01 . 4 

1 Foreign only. ‘Domestic not separately recorded. oe ne a 

World output, price, and stocks——The world production of tin (tin og 
content of ores) in 1932 was 95,000 long tons, a decrease of 34 percent - 
from the 145,000 tons produced ‘in 1931 and of 51 percent from the 193,- 4 
000 tons produced ‘in the record year 1929. Thus the world output of 
dropped below that for any year since 1904. The output of the four a 
leading producing countries was 73,720 tons (78 percent of the world : os 
total), as follows: Federated Malay States, 27,091 tons (28 percent); : Br 
Bolivia, 20,589 tons (22 percent); Netherland India, 16,779 tons 7 ‘ 
(18 percent); and Siam, 9,261 tons (10 percent). ‘The smelter produc- ‘ 
tion of tin was even more localized than the mine output, as the three | oe 
leading tin-smelting countries—the Straits Settlements, the United 2 

- Kingdom, and Netherland India—produced approximately nine “i 
tenths of the world total. | a 4 
~The principal supply to consumers in the United States enters the “ 

domestic market as imported refined pig tin, and most of it comes from 

. 281 |
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po, four countries. The Straits Settlements furnished 63 percent of the , 
. --—:1982 total, the United Kingdom. 16 percent, Hong Kong 10 percent, |. 
feos _ and the Netherlands 8 percent. Imports of tin in 1932 totaled 34,819 _ 4 

ee long tons, a decline of 47 percent from the 66,064 tons Imported in; 
an o 1931 and the smallest quantity since 1921. There wasa decline of 

ae 55 percent in value from 1931 to 1932, which carried it below that for - © 
oo | any year since 1898, decreasing from $104,793,396 in 1926 to $16,473,- 
fees 998 in 1932 (84 percent). oS : eon 4 
ee The fall in total value of tin imports resulted not only froma — 
Pee _. decreased. quantity of tin but also from a decline in price. ‘The aver- _ ! 
oe age price for Straits tin at New York was 22.01 cents a pound in 1932, : 
Hoe compared with 24.46 cents in 1931 and 65.30 cents in 1926,'the year _ u 

oe of recent peak’ price; the 1932 price represents a 10 percent: decrease 4 
«from 1931 and a 66 percent decrease from 1926. Although the 1932 , 
eos average price was lower than that for any year since 1898, itremained 
pe well. above the low levels prevailing during much of the nineteenth : 
oa century, = a 
Be Durmg the early months of 1932 the world “visible” stocks (in _ j 
Bay _ Government warehouses and in transit) continued at the record high — 
peo _ level established about the middle of 1931. At midyear, hhowever,a 
Bee _ decline started: that carried the world visible stocks to’ 45,796 long 4 
We tons at the end of the year, the low point since January 1931. The 4 
‘. high point for 1932 was 51,300 tons at the end of February, little below 
— the all-time high of 51,707 tons at'the:end of July 1931. These large, 
Ben stocks proved a very depressing factor in the tin market. Data con= _ i 

ne cerning changes in stocks held by consumers, merchants, brokers, and 5 
goo others are not available. - . oe : 
Boe _ The accompanying graph (fig. 11) illustrates some of the salient | 
Boe _ features of the’ tin industry since 1900. World mine production ' 
Be. follows, during most of this period, an upward slope of low inclination : 
Bo compared with that of many other metals. The effects of the post- 
Pee World-War depression and the boom of the late twenties are clearly | i 
ee , seen. In 1932, however, the production equaled approximately that 3 
ae for 1901. The most significant feature of the graph, however, is the i 

| parallelism between the price curve and the United States tin-imports 2 
curve. The importance to tin miners of industrial activity in the _ ‘ 
United States can be seen at a glance. The curve for world visible _ i 
stocks shows a strong tendency to rise with falling prices and. vice © : 

| versa; United States visible stocks, although so small as to be almost A 
insignificant, parallel the course of world visible stocks to some 

, extent. | | | : 
Onited States consumption.—The bulk of the tin consumption in the 

United States depends upon relatively few industries, notably food : 
packing, automobile manufacture, and building. Food packing is 
relatively stable from year to year and may be counted upon to absorb 

| a fairly constant quantity of tin plate and solder. The automobile 
industry is subject to wide variation in the number of units produced 
and the proportion of high-tin-content to low-tin-content cars. The 
continued recession in the productivity of the automobile industry was 
the most important factor in the decreased consumption of tin in the 
United States in 1932. The general depression continued to be felt 
acutely in the building trades, which are large users of terneplate, 
tin plate, solder, and a variety of other tin-bearing articles employed 
in the equipment of new buildings.
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The decreased consumption in the United States during 1932 was a 7 a 
_ very depressing factor on the tin market; nevertheless, much curtail- a 
ment during the period since 1929 has been for needs that ultimately _ 4 

will be supplied. Consequently tin producers can look forward with a 
| some degree of optimism, because much business, particularly in the oR 

building trades, isnotlost but postponed. © ~~ ae Le 
. . International production control—The high tin prices of 1926-27 © a 
caused a boom in the development of tin mines that led to over produc- oS 
tion of tin as early as 1928. Stocks began to rise and prices to fall. oes 

_ During the summer of 1928 the Tin Producers’ Association wasformed _ ed 
to regulate the output of tin mines, but the general industrial depres- od 
sion caused a decline in consumption that nullified all benefits from es 
controlled production. In 1930 a move was started to effect a legally . of 

| enforceable curtailment program. =~ a 7 8 
| _ The. Governments of British Malaya, Bolivia, Netherlands, India, | od 

and Nigeria finally agreed to a production-curtailment plan that went 7 a 

| 480 — : — so & | : = 

3 | - World: mine production!  — ~ 

7g. oe - iy, uA > . oe 

| 3 | AK» ~ LYS \ &g 4 
—_ F soll. Oo rues imports YUN (Gg MV of oo a 

: AY Lp bt WY q A | Nf Se . ae 

oe World visible stock NOM ence Oy 

: . -- FIGURE 11.—Trends in production, imports, stocks, and prices of tin, 1901-32, 4 

into effect March 1, 1931. The organization for carrying out these 2 
plans was called the International Tin Committee and had its head- =} 
‘quarters at The Hague, the Netherlands. This committee assigned 4 

| an export quota to each of the four signatory countries with the under- A 
| standing that.each would translate this quota into controlled produc- i 

tion by. assigning output quotas to its respective producers. Each ee 
Government, supported by the necessary legislation, issued individual a 
production permits; disregard of these made the offender subject to ae 

| heavy penalties. Siam joined the plan later, on a basis of accepting a os 
quota of 10,000 long tons a year effective from September 1,1931. All 2 
the countries but Siam subsequently accepted several reductions in . 
their quotas, the last being agreed to on July 1, 1932. The table on | : 
p. 295 summarizes the quota data. 7 : 

Another development was the Tin Pool, an international organiza- : 
tion for carrying surplus stocks of tin. This organization was formed . 
during August 1931 and acquired 19,000 long tons of tin before the - 
end of that year. During the early part of 1932 the pool’s holdings | | 
were increased to 21,000 tons. It has been announced that the hold- | 
ings of the pool are to be liquidated at a minimum price of £165 a



a 284 = ss MINERALS YEARBOOK woe 

Hoe per ton and released in small monthly installments. _All the pool’s : 
Be holdings are said to appear in current statistics as “visible” stocks. = 
Be Another pool was formed during 1932, but its holdings have been a 
os -Yelatively small and its methods-apparently speculative. - od 
aoe The members of the production-control group planned: to foster 3 
A | better tin statistics and more research to stimulate consumption of —s_— 
a tin.. Although these activities have not been carried on very long | 
ee some valuable research results have been announced. = | 4 
eo In spite of the fact that the tin consumers of the United States | 
we. form one of the most important factors in the world tin industry, no | ‘ 
a representation has been given them on the International Tin Com- 4 
— mauttee. Durmg 1932 these consumers had little to complain of with — Q 
.__- Yespect to supplies and prices, but the rapidly rising prices of the 5 
Oy _ early months of 1933 lessened confidence in the prediction made by 
po _ proponents of tin-mining rationalization that controlled production  —. 

ee _ would stabilize the tin market. An article by James } from which the 8 
_. ... following is quoted discusses international control of tin production. 4 
oe _ _ What are the future prospects for tin restriction from the standpoint of the 4 
Be producers? They intend to retain the plan for several years and possibly to — : 

ae renew it. It may, therefore, be examined as a permanent device for the organi- o 
ye zation of an international industry. When scrutinized on this basis, several oe 
yo favorable factors emerge. — ee | ae 4 
tea First of all, the tin-restriction plan is likely to remain in operation for the —_ 
ae | stipulated period and even longer. It was preceded and accompanied by a wide- 4 
oe : _ spread financial integration of the tin industry which insures effective coopera- 
ws. - tion among the participating international groups. * * * , : 
Bee In the second place, tin restriction as a permanent plan for the industry offers of 
pe the producers an opportunity to rationalize their production. The provision for { 
Wi the collection of adequate statistics and research as to the uses of tin is an excel- d 
fe lent initial step. * * *- | | ' 
fee Consumers of tin should. not be neglected in a discussion of restriction plans. oF 
f _A world tin monopoly might benefit producers. to the detriment of consumers. " 
ro At present consumers have no cause for complaint, since tin restriction, as stated i 
eo above, had little effect on price. * * * . a 4 
a The future interests of consumers under a permanent tin-control plan present . 4 
aa a different problem. On a rising price level a control plan might be used to 4 
os _ extort: monopoly prices from consumers.. But is serious extortion likely? No. j 
m Industrial users, as well as ultimate consumers, could shift their demand to sub- i 

: : stitute products and could utilize more tin scrap. But equally important as a } 
_ protection against price extortion is the fact that producers themselves would # 

' find excessive prices ruinous to their control plan. Such prices would not only y 
, stimulate the few outside producers to expand their output, but also they would : 

probably cause low-cost participating producers to withdraw from the plan. A - 3 
price policy, therefore, which proved permanently successful for a world tin : 
monopoly, would not unduly burden the consumers * * * _ 

The interests of consumers in tin restriction do not end with the statement 
that price extortion is unlikely. A permanent control plan offers the possibility 
of positive gains to consumers through a more moderate exploitation of tin re- 7 
sources. Although authorities disagree as to the total accessible tin deposits, : 
many believe that two or three decades of utilization at the present rate will | 
leave them nearly depleted. * * # . | 

Another possible gain for consumers from controlled tin production appears in 
| the prospects for greater efficiency through more rational contraction and expan- 

sion of production. Unrestricted competition is assumed to promote the highest | 
efficiency, since only the fittest enterprises are thought to be able to survive. 
But business survival may result from technical superiority of production, more 
effective selling methods, or merely influential financial connections. * * #* 
Additional capacity saved by restriction during a depression will militate against 
excessive prices later and thus subdue the stimulus to recurring overexpansion. 

sdamies, Clifford L., International Control of Tin Ore: Harvard Business Rev., vol. 11, no. 1, Oct. 1932, 
pp. 0/-/o.



Aside from the organization of Government forces for the benefit gs 
of tin miners the present period is one of consolidation of producers, | ay 

_ of diminished prospecting and development, and of less urgent need oe 
for replacing tin with substitutes. The control over supplies by the ot 
International Tin Committee and the rising prices of 1933 undoubt- oF 
edly will increase interest in substitutes for tin and in undeveloped os 
tin-bearing areas that lie outside the control of the signatories to the 8 

_production-control program. = a Se SG Sy 

oe _ DOMESTIC PROBUCTION og 
_ Primary tin.—Although the United States has never been an impor- se 
tant producer of tin it does not lack producing deposits; nevertheless, oe 
careful studies of areas where tin has been produced or where it has Ng 
been found, particularly during the World War period, indicate that as 

_ this.country cannot expect to supply even an appreciable part of its ag 
_ requirements. The following table gives the domestic-mine-produc- = = a 
tion for the past 10 years; no smelter production has been reported oe 

_ Tin mined in the United States (including Alaska), 1923-32, in long tons . oy 

| | [Metallic tin obtainable from concentrates produced in tin mining] _ - og 

1923-27 (average)___...--.-.--. 10 | 1980___-.--2--.-.---_-------- 15 ne 
1928-_____.__._.-___-----.---- 42] 1981__.-_----------------2-e, BT og 

‘ 1929- ..---.--------------+---= 35 de 1932. .-.----------------+---- 4 | od 

| Alaska has been the chief source of tin for many years, but no out- oS 

put was reported for 1932. South Dakota produced concentrates _ oe 
| containing 0.4 long ton of tin valued at approximately $220. No =. 

_ other production was reported, but areas in North Carolina, Califor- 7 ON 
_ nia, Virginia, South Carolina, and Texas have produced small quan- as 

tities in the past, and tin minerals are known to occur in many other © Se 
‘States. oo 7 re | a 

_ : Secondary tin.—During 1932, 13,170 long tons of secondary tin | oa 
were recovered in the United States, a decline of 26 percent from that 8 

| recovered in 1931 and equivalent to 38 percent of the virgin tin im- ns 
- ported in 1932. If the recovery of secondary tin were included with od 

primary production the United States would rank fourth among tin- Al 
producing countries. | Bo om 

Tin content and value of secondary tin recovered in the United States, 1923-321 og 

| Recovered at detinning plants Recovered from all sources | = 

Y. | As alloys Total | ‘ 

| ear As metal As chem: Total | As metal nnd OO os 
(ong do Clone long cals ar 

| tons) tons) tons tons (on Long Value : 4 

1923-27 (average)........-----| 930] 1,859] 2,780| 7,516] 21,548| 29,064 | $36,071, 400 | 
1998.....------ccece--------| 783 | 1,979] 2 762| 7,321] 24,643) 31,964 | 35, 678, 300 
1920... .-.---.------------ 763 2, 402 3, 165 6, 607 24, 618 30, 625 | 30, 513, 300 oy 
1930....-.-.-.---.-2...2.--2--| 1,082| 2310] 3,342]  5,000| 18,303] 23,393 | 16, 228 300 : 
1931.-.-.--..2-ss-.c-20----2--|  °985{ 1,912) 2807| 4,911] 12,768| 17,679| 9,428,800 | 

© IQBQTTTTITITIITIIIIIIIIIII) «= gag | 570] 92,207] = 4,152] 9,018 | 13,170] 6, 248, 100 2 

1 Figures compiled by J. P. Dunlop of the Bureau of Mines. oo . /
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fue The quantity of secondary tin recovered fluctuates with industrial 
pe activity and the price of virgin tin. Depression of both these factors : 
So accounted for the decreased quantity of tin recovered during 1932. _ : 
wo. _ The principal source of secondary tin is the scrap that resultsfrom the —S 
a manufacture of tin-bearing articles, but junk also provides lar geo 
an quantities of secondary tin.. The value of this type of scrap and of j 
Bo reclaimed, junk depends upon the prices offered for the metals con- 3 
Be tained. With metal prices at present levels the recovery of tin from ‘ 
wo much scrap, ordinarily valuable, is unprofitable. _ - 3 
Re _ Tin-bearing alloys, tin plate, clippings, and melting-pot drosses are i 
be ‘ the most important materials from which tin is reclaimed. Most tin ‘sk 
Be recovered from alloys does not pass through a refined-tin stage but is. | 
fog used in making alloys brought to the required specifications by addirig | 
Be virgin metals. Virtually all the tin plate entering the reclaiming — 
Pye _ processes is composed of trimmings incident to the fabrication of tin = 
We cans. Some used tin cans have entered the detining plants, but at | 
pe the present prices for reclaimed metals the recovery of tin from this  _—s_, 
ee source is unprofitable inthe United States. Used cans, however, ' 
“- gecently have been exported from the United States to Japan, where ! 
Bye their reclamation apparently pays. SO 

oe _. IMPORTS AND EXPORTS | 
Bo Metal and ore.—Imported tin concentrates were first smelted in the 4 
ae -_ United States in 1916, following the first imports in 1915. These =, 
Be imports reached the high point in both quantity and valuein1920 and Ss? 
be virtually ceased in 1924. The tin content-of concentrates imported : 
Roe since 1924 has ranged from 17 long tons in 1932 to 303 tons in 1926. i 
my Inability to obtain clean concentrates to mix with refractory Bolivian =? 
a concentrates was an important factor in ending the United States 5 
fo tin-smelting industry. Another serious disadvantage faced by the + 
7 domestic industry was the high wage scale compared with that: in 4 
So Great Britain and continental Europe. The export tariff policy of 4 
- Great Britain continues to make clean concentrates economically 4a 

: unavailable. Nevertheless, the enormous local market, coupled — 4 
| with the proximity of Bolivia, should permit the building up of a large | 

tin-smelting industry in the United States if a process for handling . = 
Bolivian concentrates economically, without admixture of clean ore, 
could be devised. | | | : 

oo Foreign trade of the United States in tin and tin concentrates, 1928-32 

imports Exports of metallic | 
Metallic tin 1 Tin concentrates ? tin (long tons) 

Year _ OO | OY 

Long Value tent : Value D tie? 5 4 
oo tons) : 

1923-27 (average)_.-.----..-......---| 71,788 | $86, 165, 052 (5) $521, 025 643 788 
1928_..----2-- 2-2 e---| 77,970 86, 983, 174 130 69, 227 349 1, 268 
1929_..-..-------- eee --| 87, 127 91, 838, 781 128 66, 609 790 1, 140. 1930...--------------------..---.--| 80,734 | 60, 233, 644 289 | 177,120 4} 2) 149 
Vgpl..------------------------------- 66, 064 36, 723, 656 30 7,117 (8) 1, 661 1902..---------2----------2---------.| 34,819 | 16, 473; 998 VW 4,364 | (6) 1,116. | 

1 Imports for consumption. | | es 
2 Géneral imports. a ee 
3 Imported as ore and exported as pigs, bars, ete. Cee 
‘ Imported as pigs, bars, etc., and exported as such. eo 
5 Recorded as gross weight of concentrates for 1923 aid as tin content for 1924-27. ~~ 
6 Not separately recorded. - 0 : a



In 19382, 34,819 long tons of tin (bars, pigs, blocks, grains, and : os 
granulated) were imported into the United States compared with mee 
66,064 tons in 1931 and 80,734 tons in 1930. The quantity of tin oe 
imported in 1932 was the smallest since 1921 and its value the lowest oa 
since 1898. The Straits Settlements supplied 63 percent of the tin od 

- imported in 1932, the United Kingdom 16 percent, Hong Kong 10 ree 
percent, the Netherlands 8 percent, and all others 3 percent. In 1931 OE 
the proportion furnished by the Straits Settlements (75 percent) was os 

~ much larger, but the proportions furnished by the United Kingdom ae 
(12 percent), Hong Kong (6 percent), and the Netherlands (3 percent) | g 
were smaller. es ce a oe 

Metallic tin (bars, pigs, blocks, grains, and granulated) imported into the United | . cal 
: . States, 1931-32, by countries — a . a | 7 a 

| 4 [General imports] o. . — | - ; | a 

_ | | | fo 131 id 1932 | | . ) 
Oo Country | | | Oe 

: . . - |Longtons} Value j|Longtons| Value. - 7 a 

“Australie. ---o-c-c-e-ceeeccsoenecseseeeeeeeceseeeeeoseee 400 | $218,624} 240] $114,906 - a 
‘Belgium. .._..--.----.-.-----.------- see ee nef eee fee eee 50 23, 040 . ok 

. Canada..-..-...----.------+-------2-- +2 oe eee ee] 32 |. 8, 494 -. 42 8, 181 Do ae 
China....-..-...------------ +--+ eee -. 130 65, 938 476 220, 141 igs 
Dominican Republic____...--.-------.--------------------- (4) 71 jiu o ee} ee E 
France_........------------------- +--+ +--+ ee -e-- = -- 40 23,080 |..--------|--------.--- es 
Germany... .-.--------------------------------- == oe 851 | . 441,970 176 61, 165 ee 

7 Hong Kong.....-.-----------w-------e------e--------------| 4,196 | 2,282,543 | 3,376 | 1, 536, 078 | * 
Japan......._----..---.--..--.-------se-2220-eeeeeneenennne 25| "15,850 | 251 "10,855 a 

_ . Malaya (British) (Straits Settlements) _...-.----.--------.-] 49, 741 | 27, 680, 221 21,784 | 10,352,863 rt 
Netherlands_..__.-.-...-.-...-------.--------------------+- 2,008 | 1, 198, 402 2, 680 1, 297, 140 ae 
Netherland India. -.....------.--------2.------------------ 891 483, 363 524 261, 160 a 
A a a 1. _ 319 ay 

| United Kingdom 22222222 2222-22T IIIT] 7,750 4,806, 100 | 5, 445 | 2,588,150 ow 
ae Oo | "66, 064 | 36,723,656 | 34,819] 16,473,998 ts 

| “Less than Lton. oo os | oe 

| - Exports of metallic tin continued small; tin exported in the form in o o 
which it was imported decreased from 1,661 long tons in 1931 to 1,116 ne 
tons in 1932. _ . : , | a, oa 

Tin manufactures —Imports of tin plate, terneplate, and taggers tin ee 
amounted to 7,246 long tons valued at $471,939 in 1932 compared with os 
196 tons valued at $42,704 in 1931. Of the total quantity in 1932, ok 
99.9 percent came from the United Kingdom. Over 90 percent of 4 

| these imports were made during March and April, when monthly Os 
imports exceeded exports for the first time in many years. During | 4 
succeeding months tin-plate imports virtually ceased, but exports a 
showed a small increase. a | oe 

_ For the year 1932 the exports of tin plate, terneplate, and taggers el 
tin totaled 39,603 long tons valued at. $3,272,566 compared with : 4 
84,433 long tons valued at $7,841,193 for 1931, a decrease of 53 percent 8 
in quantity and 58 percent in value. The world export market for | 
tin plate appears to have expanded during 1932, as increased exports oo 
by the United Kingdom and Germany more than offset the decrease : 
from the United States. — - 7 : :
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. | Tin plate, terneplate, and taggers tin exported from the United States, 1923-82 ' 

ee | | Year == |Longtons} Value _ || - Year == [Longtons| Value 4 

oe 1923-27 (average)...........| 190,310-| $22, 127, 599 || 1930.._...........---.-----| 216,516 | $24, 201,977 a | 1928... -..-.2------| 249,642 | 26, 345, 576 |! 1931...__...-.....-.-.---| “842433 |” 7841’ 193 ao 19RD enna neecannnanansnnnn-] 258, 964 | 28, 586, 189 |] 1082.220707 TTT] 39,603 | 3272) 566 i 

ee In both quantity and value the 1932 tin-plate exports fell below , ae those for any year since 1910: In comparing the 1932 exports to é Be: _ principal countries with those of 1931 it is seen that the value declined = =~ 
ee In every instance. Hxports to the Orient, except those to Japan, 4 oo _ have remained near the 1931 level, but those to other parts of the ; world have decreased very sharply. The tremendous decrease in 3 

Mee, exports from New York permitted Maryland to advance to first _ 4 
...... .° place as port of export for tin plate. — oo | : 
ee ee Exports of tin plate, terneplate, and taggers tin from the United States, by principal | | 2 co | ae countries and districts, 1931-32. - 7 a 

Au he a - oe | |. 1931 1932 7 : 

fe | - | | | | a _ {Long tons} Value Long tons} Value pe! 

ee Argentina...-..--.----------------n----eeeeeeeneeeneee-e-| 8,715 | $724,754 | 2,326 | $188,017, mo Bravil....-....--.----222022000-seeeeneosseesssensseeseeees] 8918 | "890" 674 304 | 24, 086 , o Canada. ........----n-e--ne-necnesececeeeneenenneeneeeeeee| 2605] 258,453] 765 |. 60" 48D Ris China ....-.---------------ce--2e--ceenseeneeeeceeneeene--| 10,563] 997,962 | 9,855|  s2eors tC; ee Cuba... ..--------nenecncececeeeneeenenneneenennenceeeeee-]| 2308] 2557434] 1.456] 123° 464 oo | Hong Kong........---------2---c--2-ccee-sseceeseeseee--| 4,993] — 476,447| 4,498] 334016 ae _ VapaN...- 22... 22-2 seen ene ne eens eceeeeeeeee-----| 18,028 | 1,610, 807 7, 058 580, 292 ii fe : Merico.........-----------20e--2eecccnennnnnseenceeneeee---| 8,873 | 906,114 | 2830 | 245° 219 5 Boe POPU... <0 innnonn-----nennennnnnnnnecennneencnenneeeeee| 4,404 416140| 780] = “B77 j Be Philippine Islands..__..--..---222222 00 2IIIIIIIIIIIT] 4433 | 30ag2| 4,555] 375° O71 ‘ ie Uruguay..-..--------------2-- 222 eee ennnnee---------| 8, 022 432, 485 911 71, 150 4 Be Others 1. ne nee nn ennneeeeceeeeeneeeeeneeeeeseee| 10,569 | 1,002,741 | 4,335] 376,27 4 
Be Total... -...---------0------neeneeceeeeeeeneea-------| 84,433 | 7,841,193 | 39,603] 3,272,566 
a | District So } 8 — Maryland... _-.--..-.-------------c0cenee-eeenee-eeeee-| 81,502 | 2,835,360] 24,561 | 1,991, 836 Be : New York...._..-----22 22222200 42,955 | 4,008,311 11, 302 925, 909 a oo Philadelphia. -.......----.--------------2-e--------eeene--| 4,377 | 411, 497 842 65, 566 4 Others 1 eae eeeeeeneceesesnenecennceseceeee-] 5,509} 586,016 | 2,898} 280" 255 , 

| Total. -.-------.------------------e-enennnne---------| 84,433 | 7,841,193 | 39,603] 3, 272, 566 ‘ = : 1 Includes all exports not exceeding $250,000 in 1931 or 1932. « 

| Much tin also is exported from the United States in manufactures, / 
little: of whose value is derived from the tin they have consumed : 
incident to production. The most important of such exports are 

| products of the automotive and the food-packing industries. There 7 
are no statistics on the quantity of tin thus exported, but estimates 
based on the total exports of these products indicate that it is con- | 
siderable. | | 

_ CONSUMPTION AND USES 

The United States is the world’s leading consumer of tin, due largely 
to its supremacy in the canning and motor-vehicle industries. The 
Bureau of Mines canvassed the domestic tin-consuming industries to - 
ascertain their annual consumption and stocks of virgin tin in 1927, 
1928, and 1930.2 The results of this work are presented in the 

? Umhau, J. B., Consumption of Primary Tin in the United States during 1930: Inf. Circ. 6564, Bureau of Mines, 1932, 7 pp.
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| following table. As the earlier estimates of the War Industries | : 

Board (1917) and the Bureau of Mines (1925)* include secondary tin , v8 

they are not comparable with the following figures. | ne 

. Virgin tin consumed in the United States, 1927, 1928, and 1930, by uses — - oe 

pt | oy | 9B 2880 | a 

ercen ercen ercen Salle 

| | | Long tons | of total | Lone tons) of total | LORE tons | of total os 

Tin plate and terneplate-...--------|  24525| 35.96] 27,053] 3638] 27,753] 42.40 ae 
Solder......--.--.-------------------| 13,602 | 19. 94 13,874| 1866| 11,407 17.43 “a 
Babbitt... 222LTITTITTT Tae 7,595) 11.14] 8,150) 10.96 5, 438 8.31 Siok 
Bronze...-.-.-----.---s.2----e-----| 4,664] 6.84 4, 394 5.81) 3,499:| 5.35 oe 

| Foil__._..-------------2n-n ene ee eee ee 4,193] - 6.15 5,068] 6.81 3.061; 468 - a8 
Collapsible tubes_..--.-------------- 2,710 3.97 | - 2, 864 3.85 13, 826 5. 84 8 

Chemicals.........------------------ 2,621| 3.84 4, 246 5.71}  3,268| 4.99 - 
"Pin oxide...-----------------=------ 1,311 1.92 1, 183 1.59 666. 1.02 — Bg 
Tinning (brass, copper tubes, sheets, | |e } | . oof 

shells, wire, nails, etc.) .----------- 2, 661 3. 90 2, 636. 3.54 2,814} 4.30 8 

White metal__.....-.---------------| 849] 25] 802 108; 417{|  #£4x=%42171 | oy 

| Type metal.._..-------------------- 450 66 411 55 223 |. .34- ; oe’ 

Gastings........-.--...-..----------|. LOU] 1.48 7301 .98 274) 11 od 
Other alloys-...---.-----------------] 556 | . 82 629 7.) 306 |. 47 .. ae 

| Miscellaneous... ..------------------- 1, 450 2.13). 2, 399 3. 23 1,996 3.05 2G 

| 68,198 | 100.00| 74,360 100.00| 65,448 | 100.00 oy 

| i Not comparable with preceding years owing to the canvassing of several additional users whose con ee 
sumption was not included previously. co cs oo mo po - J 

8 Pure tin castings only; in preceding years some tin-alloy castings were reported under this heading. | ee 

‘The consumption of virgin tin can be approximated by.calculations __ 8 

based upon production, imports, exports, and stocks; the result is | a 
termed “apparent” consumption. Apparent consumption 1s only an es 

- approximation of actual consumption, because it does not take full | oF) 

account of “invisible” stocks and because secondary tin may be as 

included in the figures used for stocks. In the United States, how- _ Se 

ever, the figure for apparent consumption Is useful, particularly a 

when it includes an item for consumers’ stocks, the chief component =... 

of domestic invisible stocks. | oo a | RE 

Apparent consumption of virgin tin in the Untted States, 1928-32, in long tons | 8 

a nnn rena os 
| | | 1928 | 1929 | 1980 |} 1931 | 1932 a8 
i 

| cece | eon | en yh 

oe |. a | a 
Domestic production. .....----.----------------- 42 35 15 4 }.--.------ wt 

. Imports of tin as metal... .....------------------] 77,970 87,127 | 80, 734 66, 064 34, 819 a 

Imports of tin in concentrates_...---------------- 130 128 289 30 17 3 

Visible stocks, Jan. 1_-.-..-----------------+----- 1, 573 2, 428 2, 820 4, 693 6, 254 y 

Consumers’ stocks, Jan. 1-....--.---------------- 9, 215 8, 534 10, 606 15,500 | «15,500 | 4 

| _. [otal available_.......------:-----------------| 88,930 | 98,252 | 94,464 | 86,201 | 56,500 os 

. Withdrawals: . | 2 

: Exports of tin as metal__.....-...---------------| 1,617] 1,930] 2,283] 1,661} 1,116 2 
Exports of tin in concentrates.....--------------- 36 | 35 18 a 2 ene ok 

Visible stocks, Dec. 31.---------..-.-.-----------| 2%423| 2,820] 4,603| 6,254 4, 496 a 
Consumers’ stocks, Dec. 31..-----------------=-- 8,534 |; 10,606 | 15,500 ].« 15,500} ¢ 15,500 a 

| Total withdrawn...--.------------------------| 12,615 | 15,301] 22,441 | 23,419 | 21, 112 oH 

Apparent consumption.....------------------s------] 76,315] 82,861 | 72,023] 62,872 | 35, 478 : 
Consumption accounted for in Bureau of Mines : 

| CANVASS.._.-----a-nanennnnnnneneneennneenecenenene] 74,369] (9) 65,448)  (¢) (*) 

-@ 1980 figure repeated in absence of more recent data. a os 
b Foreign exports only for 1931-32. . | 

« No canvass by Bureau of Mines for 1929, 1931, and 1932. 

a Furness, J. W., Consumption of Tin in the United States, 1925: Inf. Circ, 6019, Bureau of Mines, 1927, 
p.
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me The apparent consumption of virgin tin in the United States was 
a 35,478 long tons in 1932 compared with 62,872 tons in 1931 and a 
Be 72,023 tons in 1930. The 1932 consumption represents a 44 percent 4 
a decrease from 1931 and a 57 percent decrease from the peak year 1929. ; 
oe The 1932 figure may be questioned because of the lack of current data 
Me on consumers’ stocks. It seems reasonable to assume, however, that 4 
oe changes in this item have not been large enough to impair ereatly - : 

— the _usefulness of the apparent consumption figure. 
ae The consumption of secondary tin cannot be segregated by various — i 

~ uses in as much detail as that of the virgin metal. Much secondary | 
ae tin is consumed in the form of alloys by companies that are unable __ : 

ee to report the exact tin content of the materials they consume. Less. : 
Bee than one third of the total secondary tin is recovered as metallic tin ‘ 
a before reuse. The principal use of secondary tin is in the manufac- __ 
ae : ture of alloys, and most of it so used is reclaimed from secondary. 
ne alloys without first being converted into the pure metallic state. 
ee - ‘Phe alloy scrap is sorted to remove undesirable elements, is melted and | 
_.. analyzed, and then receives enough virgin metals to bring the molten: 
~. mass to the composition desired. The tin-alloy store of the United  —Ssi. 
Pe _ States can best be represented as a reservoir containing many metals, ; 
ae into which a stream of virgin tin must constantly flow to replace i, 
ee losses and provide for expansion. __. ao a oe 
Be 7 Lin plate and terneplate—The ‘tin-plate and terneplate industry 
Me is the largest user of virgin tin in the United States, having consumed | 
ee, more than one third of the total virgin tin used in 1927 and 1928 and a ~. having increased its requirements to 42 percent of the total used in - ‘ 
oe 1930, the last year for which figures are available. _ - 4 
a | Tin plate is made by coating steel sheets with pure tin, and in  —S_} 
- present practice standard tin plate contains about 1% percent of tin — ; 
ee by weight. One pound of tin will make 220 square feet of tin plate. . } 
ka _ Terneplate is similar to tin plate, except that an alloy of lead and tin : 
. 48 substituted for pure tin in the coating. Taggers tin is extra-thin __ ‘ 7 _. tin plate. The larger part of the tin plate and taggers tin manufac- _ 5 

tured is used for making tin cans, particularly food containers. t 
| | Terneplate is used largely for roofing and. for gasoline tanks on 3 

| automobiles, and some is substituted for tin plate in non-food-product : 
containers where the toxic effect of the lead is not deleterious. 

Tin plate and terneplate produced in the United States, 1923-32, in long tons } . 

Year Tin plate = Total Year Tin plate Total 

1923-27 (aver- 1930___......-| 1, 660, 325 103, 118 1, 763, 443 , age)........| 1, 508, 869 101, 944 1, 610, 813 || 1931.__.....__] 1, 392, 227 66, 716 1, 458, 943 1928._........| 1,714,990 | 124, 215 1, 839, 205 |} 1982_.._..____ 986, 217 46, 290 1. 032, 507 : 1929_._.-..__.} 1,816, 223 152, 057 1, 968, 280 | 

1 From Annual ‘Report of American Iron and Steel Institute. 

In 1932 tin was used in the manufacture of 986,217 long tons of 
tin plate and 46,290 tons of terneplate in the United States com- 
pared with 1,392,227 and 66,716 tons, respectively, in 1931. Exports 
of tin plate, terneplate, and taggers tin were 39,603 long tons in 
1932, a decline of 53 percent from 1931. Imports of tin plate, terne- 
plate, and taggers tin increased tremendously but still remained small 
compared with exports and negligible compared with domestic



_ production. The United States produced approximately one third ee, 
- more tin plate and terneplate than Great Britain but exported less 4 

than one tenth as much. -— 3 — oe 
_ Automobile manufacture—The automobile industry is one of the Ss 

| principal consumers of tin. The chief uses. are in babbitt for engine ‘3 
| bearings, solder for radiators, and bronzes for bearings and bushings. a 

The tin plating of pistons to reduce friction is a new development ere 
already adopted by the makers of several models of engines. os 

| Production, registration, and exports of motor vehicles in the United States, 1923-32 . a 

oo Production ! : og 
— Year oO | Decconeer ltrnexe anal... | tion ? (al (all clases) a 

- assenger |Trueks and Total classes) wae ad 
7 ee) busses | : | us 

1993-27 (average)_.....-.-..--.------------| 4 3, 453, 258 i 5 19,695,000 264, 634 Oe 4 1928.22) tgs, 417 | 543,342 | 4358, 759 | 24,611,000 | 507,097 8 
1929. .-.-----------------------------------| 4,587, 400 771,020 | 5,358, 420 | 26, 616, 000 536, 207 yn 
1930__-_--------- ~~ 2----------_-| 2,784, 745 571, 241 | 3,355, 986 | 26, 632, 000 237, 582 . “se 1931_- 22 LLLIIIIIIII | 1,973,090 | 416, 648 |. 2, 389, 738 | 25,934,000] 130,705 oo 1982__ 222222222] 1188, 401 | 235, 187 | 1, 870, 678 | 24, 228, 000 66,404 ot 

| 1 Bureau of the Census. : a . oS | ; 2 4 Bureau of Public Roads. 
* Bureau of Foreign and Domesgic Commerce. | a . | as 
4 Taxicabs not included prior to 1924. . mn 
¢ Road tractors not included prior to 1924. | . os 

The number of automobiles manufactured during 1932, the smallest ER 
since 1918, shows a 43 percent decrease from 1931 and a 74 percent | . 

_ decrease from the peak year 1929. Moreover, there was a decrease | a 
- in the number of automobiles registered in 1932; registration, how- : “ah 

ever, exceeded 18 times the number of new cars manufactured. The S 
-Inaintenance and repair of these cars are a substantial item in the. oo 
consumption of tin. => : se | ES 

| ‘Other manufactures—In spite of the depressed condition of most —_ te 
manufacturing industries there has been constant expansion in the | at 
number of airplanes and mechanical refrigerators in use. The manu- 5g 

_ facture and maintenance of these machines are becoming an impor- OS 
. tant outlet for tin. The legalization of beer in the United States i 

early in 1933 probably will increase the demand for tin because of og 
its extensive use in breweries and in beer-dispensing equipment. of 
Pipes, valves, and other fixtures of pure tin are used in handling ot 
beer. Moreover, much tin will be consumed in the refrigerating — is 
equipment that will be needed by the retail beer trade. a 

| SUBSTITUTES —— : 

_ A few years ago, when the price of tin was more than double what a 
it averaged during 1932, the opinion was widely expressed that the os 

_ reserves of tin marketable at the prices than current were very lim- a 
| ited. Intensive research for substitutes resulted. The field for mak- os 

ing important substitutions seemed very promising, because at that | : 
time tin was the highest-priced metal in the common base-metal 
group. Since then the fall in the price of tin and the growing tin | 
stocks have diminished the intensity of the search for substitutes. 
Nevertheless, many of those concerned with the supply of tin in the : 

7 182217—33-—20 
. “4
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-. more distant future cannot escape the conclusion that adequate sup- 
| plies will require payment of prices much higher than those current: i 

Be during 1932. Moreover, domestic consumers must depend upon sub- 4 

be stitutes as one of their most effective means for maintaining reason- J 
able. tin prices as well as one of their principal means for continued 

oe : production if war should curtail the flow of tin to the United States. : 
The finding of a substitute for tin plate in the canning industry has os 

~-. .. _been studied in detail, but to date no tin-free container has been de-. 
ue veloped that can compete seriously with the tin can. Glass contain- _ } 
. ers have. been used successfully where the advantage of display of ~ =| 

es - contents has outweighed. higher initial cost and difficulties of trans- : 

a portation. Research to develop a practical aluminum can continues. a 
pl So far aluminum products have not only been costly but have failed | 

an to withstand the rough handling to which ordinary cans are sub- of 
“jected. Some progress appears to have been made in the develop- 4 
eee | ment of a lacquer highly resistant to chemicals, which is baked onto = 
~  . .. steel sheets. | | a , ee . 

on - Aluminum is being substituted for tin in the manufacture of foils 
ee and collapsible tubes and is invading the fields where lead is excluded. 

Be because of its toxic properties. Because of its low specific gravity a 
~ given weight of aluminum will make much more foil of a given gage 
' than an equal weight of tin, but this advantage is offset in some tim 
eo - foils by rolling from bars containing a lead core. ‘Tin foil is.also 8: 
oe - meeting severe competition as a food and cigar wrapper in ‘“‘cello- 
a - phane”’, a transparent cellulose product, and in various waxed papers. : 

eo _ - Fhe manufacture of zinc foil in important quantities, reported for the 3 

pe first time in 1931, continued in 1932. i , 

roe | ‘Prices.t—The break in the tin market that started in April 1927) | : 

“> gontinued with only minor recoveries until a low monthly average of } 
Be -- 19.24 cents a pound was reached in April 1932; thus, the average it 

me | monthly price recorded for April 1932 represented a decline of 73 per- 3 

_ , cent from the high monthly average of 70.67 cents recorded for No- { 

| vember 1926. The price record of tin in 1932 includes a high monthly 4 

average of 24.76 cents for September, a low monthly average of 19.24 : 
cents for April, and an average of 22.01 cents for the year compared : 
with the 1931 record of a high average monthly price of 27.07 cents : 

for March, a low of 21.35 cents for December, and an average of : 

24.46 cents for the year. The average price for 1932 was thus 2.45 : 

| cents (10 percent) less than that for 1931. The average price for : 

December 1932, however, was 1.34 cents (6 percent) above that for ) 
the closing month of 1931. 

‘ Prices used in this discussion refer to Straits tin at New York, as quoted in the American Metal Market 

and published in Metal Statistics, 1933, pp. 295-299. .



_ Monthly price of Siratts tin for prompt delivery in New York, 1980-32, in cents per ne 
7 pound! —— : | 8 

a 1930 1931 . 1932 aS “ 

- | High | Low |Average| High | Low |Average| High | Low | Average ‘ 

 ‘January.-.........| 39.75 | 37.80} 38.91| 27.25 | 25.40 | 2610| 2237%| 20.75 | 21.94 a 
- February---......--| 39.20 37.75.| 38.67} 27.20 25. 25 26.31 | 22.30 21. 50 22. 03 Cad 
March....---...--..| 387.90 | 35.85 36.81 |} 27. 50 26. 50 27.07 | 22.35 | 20.80 21.86 — aE 
April...-.-.--------| 37.20 | 34.00 36,07 | 26.6234] 23.35 25.12 | 20, 25 18. 35 19. 24 ap 
May.-...-------.----| 33.25 | © 31.25 32.13 | 24.15 |. 22.50 23.20 | 22.12%} 20.00 20.95 od 
June__...--.--.---..| 31.12%} 29. 50 30.30 | 26.00 22.30 | 23.41 | 20,75 18. 65 19. 64 oh 
July...-------------| 30.3714] 20.15 | 29.81 | 26.75 | 24 42%| 25.02] 21.3731 20.40 | 20.98 | os 
August...-.--.-...--] 30, 35 29. 60 30.02} 27.15 24, 30 - 25.75 , 24.37%] 21. 50 22, 96 ie 
September--_.......| 30.00 28.70 | © 29.64] 26.75 22. 25 24.68 | 25.6214! 23.8714 24. 76 og 
October.-........-.|' 28.00 24. 75 26.86 | 23.3714] 22.1214) 22.76.) 24.50 23. 25 23. 92 ere 
November..........| 26.75. 25.20} 25.89 | 23. 55 21, 40. 22,80 | 24.15 22. 00 23. 32 cae 
December.........--| 26. 874 _ 28.75 | 25.27 | 21. 95 20. 60 21, 35 | 22. 85 | 22.45 22, 69 a 

—— Year.........-| 39.75 | 23.75| 31.70| 27.50 | 20.60 | 24.46] 25.6244 1835 | 22.01. 4 

: 1 Metal Statistics, 1933, pp. 297 and 299. | : 7 | a | 
. ig 

. . . . : ° e- a) ° : ° ' ‘ | os “a 

_ Unlike copper, lead, zinc, and silver, tin did not establish a new _ a 
| low price in 1932. Nevertheless, the 1932 average price was the  —> a 

lowest. since 1898. During the decade ended in 1898 the yearly | 4 
average price never exceeded that for 1932: The early months of 
1933. have shown a steady improvement in the price of tin. | rs 

| Prices of tin plate and sheet bars at Pittsburgh and pig tin at New York on dates of oe 3 
a principal price changes of tin plate, 1927-82 1 | | | oss 

|... |Tinplate] sheet | Pigtin || § _  -——s frimplate|_ sheet | Pigtin = ai 
Date (per base} bars (per (per | ' Date ' | (per base} bars (per| (per - : coe 

a a | box) {long ton) |- pound) Lo: box) |longton)} pound) | a 

ne |. conte | | Cents | os 
~ 1927: Nov.30_.--_-- $5. 25 $34. 00 58. 6214|| 1930: Oct. 1...--... $5. 00 $31. 00 28.00 Ln 

1928: Nov. 15...----| 6.35] 34.00] 50. 12%|| 1931: Oct.1.......| 475] 30.00] 2212% af 
1929: Dee. 81---2---] 525} 34.00 | 89.75 |] 1982: Nov. 17...-.--| 4.25] 26.00] 23.35 ts 

- 1 Metal Statistics, 1933, p. 131. | a oe | | oy 

| _ Stocks ——The monthly average of the world “visible supply” of 8 
tin was 48,892 long tons in 1932, compared with 49,900 tons in 1931 ok 
and 38,621 tons in 1930. The supply followed a fairly regular decline “ 
from the high yearly average of 24,682 tons for 1922 to the low yearly a 
average of 14,925 tons forj1927. At the close of 1927 the monthly 
average of visible supplies started to mount; its climb was arrested : 

_ during most of 1929 and again during the latter months of 1980, = 
but the high point was not reached until July 1931, when an all-time 8 
record high of 51,707 tons was established. This was followed by a 4 
period of minor fluctuation until June 1932, when a period of decline | 
commenced that carried the world’s visible supplies to 45,796 tons _ . 
at the end of December 1932. The early months of 1933 have wit- | : 
nessed continuance of this decline. :
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me Visible stocks of tin in the world and in the United States at end of each month, eo 
re - | : 1923-382, in long tons } Co! / J 

Be oe (averaee) 1928 "1929 1930 1931 - 1932 
Beg _ Month a 

| 

ae | World | U.S. |World | U.S. |World | U.S. [World| U.S. |World| U.S. |World| U.S. | 

So January_.--..:----..} 21, 043] 8, 194] 15, 244] 2, 518] 24, 237] 2, 611| 29, 032] 3, 081| 43, 619] 4, 904! 50, 043) 5, 342 
eo February. .-_.-...---| 20, 209] 3,038 17, 645] 1, 998] 26, 4021 3, 307| 33, 581| 3, 626] 49, 339| 5, 862) 51,300] 4, 578 , 
oe March..._.--.-.-----| 19, 448] 3, 051] 15, 586] 2,078! 26, 632) 2, 550} 32, 972} 3, 566] 48, 607| 7, 917| 50, 780} 3, 841 34 
oe  April.__.___---__-----]’17, 722} 2, 653] 15, 001! 1, 973] 26,353] 3, 603] 36, 595| 5, 687} 48, 462] .6, 2121 50, 716| 3, 546 s 
eG May.................] 19, 099] 2; 389} 17, 064| 3, 708) 24, 765| 3, 464| 39, 71| 6, 767| 51, 231| 5, 6981250, 562| 3, 981 : 
eo | June_._......-..--..| 18, 531 2, 410| 16, 231] 2, 148| 23, 751} 3,830] 42, 611| 7, 728] 51, 626| 5, 633/248, 945] 3, 750 { 

July._.......-.-------|'17, 838] 2, 689] 18, 022) 2,878] 23, 789| 3, 087] 41, 950) 6, 786] 51, 707} 5, 838) 49,125) 4,550 : 
an ‘August......-..-...| 17, 579] 2,803] 18, 456| 1,718] 26, 400| 2/858] 43, 805| 7, 533) 50, 987| 6, 213 47, 177| 4, 459 4 
Be September. _.-...---.| 17, 440] 2, 494] 19, 924] 3; 508| 247 556] 2'479| 40, 150] 6, 323| 50,7221 5,868| 47,7301 4,191 =: 
ee October....-..-......| 16, 967| 2, 654 20, 907). 4, 598| 25, 580| 2, 720| 39, 676] 4,823] 50, 602| 6,773| 47,048] 4.201 i, 
ys November _-..---..-.| 17, 709} 1,874] 22, 067| 3, 603] 25, 171| 2, 050| 40, 811| 5,372, 50, 683| 7,458 47,471] 3,441 
We December_.....-.---.| 19, 286] 2, 126] 24, 563] 2, 428) 28, 140] 2, 820| 42, 498] 4, 693| 51, 313| 6, 254| 45, 796] 4, 496 4 
be | Average......--| 18, 568| 2, 615| 18, 3921 2, 763] 25, 481) 2, 947| 38, "4 49, 900| 6, 219] 48, 892] 4, 207 ; 

ioe 4 Metal Statistics, 1933, pp. 289 and 291. | a | a 
ee - | 2 Shipments of Chinese tin not included. oo ce oe oe | : ; 

Ce | Visible stocks of tin held in the United States have averaged ap-  ——s_—. 
te proximately 2,500 tons for many years, seldom dropping below 1,500 > 
ce tons and seldom exceeding 7,000 tons. During the last 3 years the © . 
ae average has been higher than it was formerly, but the 1932 average * 
» is lower than that for 1931 or 1930. In 1932 stocks at the close of 
"ss the month recorded a high point of 5,342 tons in January and alow i 
ue of 3,441 tons in November; the average for the year was 4,207 tons. | 
oe _ This supply, however, would have satisfied the requirements of domes- a 
Be tic industry for less than 7 weeks had all other sources been cut off. 4 
2... The lower price of tin and the metal required for the increasing — 4 
we trading in the National Metal Exchange probably are the principal © y 
oe factors accounting for the increased domestic tin stocks during recent ‘ 
eo years. | : oS - | 4 
Be The so-called “invisible stocks” of tin are exceedingly difficult to ood 

an estimate, as they consist largely of stocks held by consuming manu- Q 
: facturing companies and by metal merchants and_ speculators. By 

| The questionnaires that have formed the basis of the Bureau of y 
oO Mines studies of tin consumption since 1928 indicate that manu- s 

| facturing requirements rather than current price of the metal deter- : 
| - mine the stocks carried by consumers of virgin tin in the United : 

States. | 
- WORLD PRODUCTION AND RESOURCES | 

The world production of tin in 1932 was 95,000 long tons, compared | 
with 145,000 tons in 1931; 176,000 tons in 1930, and 193,000 tons in 
1929. The production in 1932 was 34 percent less than that in 1931 
and was smaller than that for any year since 1904. The Bureau of 
Mines has made available recently a detailed record ° of tin production 
since the beginning of the nineteenth century. The annual increase in 

| production brought out in this study, although at a geometrical 
rate, indicates that the output of tin has expanded more slowly than 
that of any other important common metal except silver. Thus, 
if the future may be judged by the past, the production of tin probably 
will resume its slow expansion as soon as the present dislocation of 
industry and trade is overcome. 

’ Umhau, J. B., Summarized Data of Tin Production: Econ. Paper 13, Bureau of Mines, 1932, 34 pp.



ee ee 25 
: World production of tin (content of ore), 1923-32, by countries, in long tons - : 

Country my 1928 1929 | 1930 | 1931 1932 : 

Australia... 3,07! 2,800] 29301 1,451! 1,750! 1,400 | 3 
Belgian Congo..........-.-...--.------.--}' 1,012 785 971| 652 (4) (1) my 

. Bolivia ?....2.222222 2222222 LITLILIILIT1] + 31,808 | 41,409 | . 46,343 | 38,161 |. 31,137] 20,589 a 
China ?.__ 220022222222] 7308 | -7,033.| «6,778 | 6, 483 | 3,478 | 3 6,000 3 
India (British) -----2222222--222lTLTTT] 884 | 1946 | 23649] = 990] 2979 | +3. 2, 900 8 
Indo-China....._.__.-..---.--.-2:e-2---.] B51 796 329}. ‘992| ("874 600 
Japan..---.-2 2 (4) (2) 1, 092 1,496 | 31,500 31, 500 oe 

_ Malay States: — ae . : : we], a 

| Federated ?....___...1._.-.-----.-----|' 45,149 | 61,935 | 67,042 | 62,065 |. 51,250] 27,091 of 
_. Unfederated...--2-2-27TTT TTT] 952 | 2680 | 2326} = 1,699 | «1,365 1, 273 oy 

_  Mexico_-.--.-..---- 22-2 eee] 0) @). (1) Q) , 761  FBl “ 
Netherland India. -2---722--7--772L2LIT1"} 31,278 | 34,887] 35,236 | 34,590 | 27,375 | 16,779 | oe 
Nigeria.......-.--2222-22-2i2iou.---------| - 6,758 | 9,132 | 10,734 | 8,331] 7,556] 23,965 og 
Portugal. .-222222722 22 LTITTTITTTI |” 500 678 | (1) qT (1) 8 
Siam. 222222] 7,702] 7,572 | 10,517 | 11,526 | 212,497 | 29, 261 oy 
Union of South Africa....._....-..--------- 1, 097 1, 249 1,218 | — 930 (2)  §4l , ‘a 
United Kingdom (England)-.-.---------..| 2,053} 2,761] 3,271| 2,488| 598 1, 346 Os 
Other countries 4_._......2....--..--..---- 700. 1, 100 1, 500 1,900} ~ 1,900 1, 100 eg 

re | 143,000 | 177,000 | 193,000 | 176,000 | 145,000 | 95,000 OS 

1 Less than 500 tons; included under ‘‘ Other countries.” DO — so 4 
: 2Exports. = -_ | - ame 

8 Estimated. . — De “ Sp ma wot oe 
- {Includes countries producing less than 500 tons. . co | | ae 

: Reduction in output of tin 1932 is very largely the result of the og 
legislative tin-production curtailment program. ‘The countries that 4 

_ signed the curtailment plan produced the following percentages of ft 
tin in 1932 compared to their respective productions of 1931: Nigeria, 8 

| _ §2 percent; British Malaya, 54 percent; Netherland India, 61 per- ed 
_ cent; Bolivia, 66 percent; and Siam, 74 percent. In the countries _ a _. where output was not subject to compulsory restriction there was oh 

little or no curtailment in production. In the United Kingdom and | | 
China there was a large increase in output in 1932, while in Japan, 
Mexico, India, and the Union of South Africa the output remained | a 
virtually constant. Voluntary curtailment reduced the output of aa 

_ Australia and Indo-China 20 percent and 31 percent, respectively. _ 4 

Tin-production quotas (annual) for countries signatory to the tin-production curtail- of 
. | ment plan, in long tons a os 

oO Production (1929) | ~~ Quota Net ! 

: . : or de- : | 1931 |. 1932 ficien- 4 
oo! : cy, pro- me - Country | Reported} Agreed |_| ——- ——_| 4, ign 3 

| by Bu- | upon as | over oa : reau of | quota quota ve 
Mines | basis | Mar.1)June1j; Jan.1 | Junel | July 1 | to Dee. 4 

| 31, 1932 - 

British Malaya........-..---.---| 69,371] 69,366 | 53,928 | 45,375 | 38,960 | 30,406 | 23,115 | —as1 : 
Bolivia... ....------.-------------| 46,343 34, 260 | 28,826 | 24,751 | 19,317 | 14,687 | +1, 453 a 
Netherland East Indies. ---.-----] 35,236 |} 92, 480 |429, 916 | 25,171 | 21,612 | 16,867 | 12,823 | —1,380. 3 

_ Nigeria_.....22 22222222222] 10, 734 7,992 | 6,724| 5,773] 4,506| 3,431} —202 Siam___---_-.--------------------| 10,517 \ 24,672 { (1) f° 10, 000 10, 000 | 10, 000 | 10, 000 | —564 
Other countries... .......-.-.----.| 19, 452. yy) @ | @ (1) QQ) [ioe ‘ 

Total production...........] 192,000 | 186,518 |__.-..-.h---_|.----|-__ | | 1,164” : 
Reduction.........-.-.-.-.|.--...----|--.-------] 36, 000 | 20, 000 | 15, 000 | 20,000 | 17,040 |__..”___ 

| _ Cumulative reduction_..-..}......-.._].-.-.-----] 36, 000 | 56,000 71, 000 | 91,000 |108, 040 |_....... 

1 No restriction of output. oo Se oe oo | | 
? Not effective until Sept. 1, 1931. a . . 7
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ae British Malaya.—The southern part of the Malay Peninsula, known sy 
eS as British. Malaya, comprises three major political divisions—the os 
“. . Rederated Malay States, the Straits Settlements, and the Unfed- 
: erated Malay States. a _— So - 

Phe Federated Malay States, the world’s leading source of tin ore, 
me produced concentrates containing 27,091 long tons of metallic tin 
Mo im 1932 compared with 51,250 tons in 1931 and 62,065 tons in 1930. 
ees, ‘The legally enforced curtailment program was the principal factor in | 
es the reduction of output. Of the 119 dredges in use 91 were temporarily 4 
mo idle at the end of 1932. Employment in the mining industry in the — 
Be last month of the year has been as follows: 1932, 42,556; 1931, 57,418; 
eos and 1929, 104,468. As many of the unemployed Chinese have been . 
Rye repatriated, some predict a labor shortage in the event of a rapid rise 4 

in the demand for tin. . Be oO aE 
There was much difficulty in keeping Malaya within the quota 3 

Be during 1931, but administration of the curtailment plan appears to os 
have run smoothly during 1932. _The mine operators, however, seem 4 

~. to be growing more and more discontented with the national allot- + 
ee ment, resulting in a movement for reconsideration of Malaya’s share —.. 
Reon in world tin production as soon as the present agreements terminate . 
Bee in August 1934. — | | CO OO an 
. The Straits Settlements, the world’s leading producer of smelted =—_— 
u  tin, decreased its output in 1932 because of smaller mine production 3 
yo in the countries supplying the bulk of the tin concentrates to its =| 

Be The Unfederated Malay States together produced concentrates y 
oe - containing 1,273 long tons of metallic tin in 1932, compared with 3 

Ee 1,365 tons in 1931 and 1,699 tonsin 1980.  #= |. © 4 
me Bolivia. —Bolivia, the second largest producer of tin and the largest 4 

be: producer. of lode tin, exported concentrates and ore containing 20,589 ' 
oe ‘long tons of tin in 1932, compared with 31,137 tons in 1931 and i 

ue 38,161 tons in 1930. The Patifio Mines & Enterprises Consolidated, j 
ee Inc., which produced almost one half of Bolivia’s tin in 1932, in- # 
‘ creased its importance in Bolivia’s tin industry by acquiring the — 

- Sociedad Empresa de Estafio de Araca, a company having large — 
: reserves and producing over 1,000 tons of tin a year. 4 

| Bolivia could not curtail the production of 1ts mines enough to { 
| keep within the national quota during 1932. Further curtailment : 

during 1933 is planned, however, with the object of offsetting former 3 
| excesses. Military operations against Paraguay in the Gran Chaco | 

area, though not directly interfering with the tin industry, have added : 
to the difficulties of the tin producers because of the added taxation 
required and the enlistment of many of the best workmen in the 
army. | 

Netherland India.—Netherland India produced concentrates con- 
taining 16,779 long tons of tin in 1932, compared with 27,375 tons 
in 1931 and 34,590 tons in 1930. As in the past, virtually all the 

: production came from mines operated by the Government, the Billiton 
Mining Co., and the Singkep Tin Co. Part of the concentrates were 
smelted locally, and the remainder were exported to the Straits 
Settlements for reduction. It is reported that plans are now under 
way to divert Billiton Mining Co. concentrates from the Strait Settle- 
ments to the company smelter at Arnhem, the Netherlands.. The 
Arnhem smelter, which has been operating principally on Bolivian
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- concentrates, is being enlarged to handle the added supply of material. od 
Siam.—Siam produced concentrates containing 9,261 long tons of og 

tin in 1932, compared with 12,497 tons in 1931 and 11,526 tons in “4 
1930. Siam’s acceptance of an annual quota of 10,000 tons ended | 8 
the steady climb in production that had continued through 1931. s 

| Nigeria.—Nigeria produced concentrates containing 3,965 long tons oo 
of tin in 1932 compared with 7,556 tons in 1931 and 8,331 tons in | 4 
1930; all the concentrates were exported for smelting. The Anglo- ad 
Oriental Mining Corporation, Ltd., working through its associated 
companies—the London Tin Corporation, Ltd., and the Associated os 
Tin Mines of Nigeria, Ltd.—has brought under its control almost eg 
one half of the Nigerian tin production. | oo ae at 

China.—Shipments from China in 1932 were reported as 6,000 long | ag 
tons of tin compared with 3,478 tons in 1931 and 6,483 tons in 1930. ne 
It has been reported recently that a modern tin refinery is to be built oe 
and operated in conjunction with the present tin smelter at Kotchiu ae 

| in the tin-mining area of southern Yunnan. It is stated that the sev- og 
eral low-grade brands now produced in small refineries at Hong Kong | 

a will be displaced by but two grades, which are to be equal in quality oa 
to the pig tin now marketed as Straits and Banka. There has been a. 
some doubt raised, however, as to whether this program can be , 3 

_ financed in the next few years. __ | 7 A 
: United Kingdom.—The production of tin (content of domestic ores) es 

| in the United Kingdom was 1,346 long tons in 1932, compared with _ Se 

598 tons in 1931 and 2,488 tons in 1930. The increase of production ~ ore 

in 1932 appears to have resulted largely from the cutting of costs ae 
- made possible by Britain’s abandonment of the gold standard. The oo 

importance of the United Kingdom in tin production, however, is es 
based upon the output of its smelters at Liverpool and Redruth. So 
The principal tin smelters of the United Kingdom were brought under | oy, 

one management through the formation of Consolidated Tin Smelters, ote 
Ltd., at the close of 1929. | | | 

- Other countries ——The countries separately discussed account for oe 

86,000 long tons (91 percent of the total production) in 1932. The _ a 
remaining 9,000 tons were produced largely by India, Japan, Austra- | ot 
lia, Mexico, Indo-China, and Union of South Africa; but a rise in the | 4 

price of tin undoubtedly would increase activity in the Belgian os 

. Congo, Portugal, Spain, Russia, Tanganyika, Uganda, Southwest oh 
Africa, Swaziland, Gold Coast, French Morocco, Portugese East a 

Africa, Rhodesia, Argentina, and Canada. | -
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Oo CHROMITE ee | ed 

: ; oO | | By L. A. Suirs — | | " oe a 

ss The sharp decline in the consumption of chromite reflected the low a 
level of industrial activity in the United States in 1932, especially in od 
the steel and automobile industries. The supply available for con- 
sumption was 58 percent below that in 1931, 73 percent below the od 

Be oleaiciml TN Toe} er 5 ~~ SO OL 

a 1923 1924 1925 1926 192719281823 193018311932 De | oe 

oe 850 — _ —1-— 35 - o | a 

oo 300} J" 30 w co os age aoe — 2250 “2 , 20 0 0 2060 OY | o : a. e a pen == -S0Cr : ESSAI 
RFT . ° 15 BO 5 7 _ a 

& 100 gio,, - Ss fo | Oe | re 

hE dE EE ET EE TE : | i925 1924 1925 1926 1927 1928 1929 1590 i931 1832 - oO oe 

FIGURE 12.—Trends in consumption, price, and domestic shipments of chromite in the United States, | . as 

peak in 1930, and the lowest since‘1921. As the domestic shipments | os 
of chromite again were negligible, virtually the entire demand was a 
supplied by imports. Shipments from countries which were the. most 4 
important centers of supply in 1931 decreased sharply in 1932, as iy 
follows: Southern Rhodesia 77 percent, New Caledonia 71 percent, PS 
Greece -43 percent, and Russia 73 percent. Cuba, which supplied a 

| 7 percent of the total in 1931, did not export any chromite to the : 
United States in 1932. Shipments from Turkey ranked first in 1932, “4 
having increased from 1 percent of the total in 1931 to 20 percent in 

: 1932. , Oo a | | 
_ The following table compares salient statistics of the chromite : 
industry of the United States in 1930, 1931, and 1932 with the yearly | 
average from 1925-29, and figure 12, shows the trend of domestic / 
consumption and prices during the last decade. | 

- | OO 299 ‘
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: | oe ; | Salient statistics of the chromite industry of the United States, 1925-82 , 

poe 7 oe Doe Donn . 
— | | average 1980 1931 1932 ; 

oo Production....._..-.-....--.-------------2-2--2--. long tons..} 262 310 762 200 | 
me Consumption: _ . .. 
Be Imports. .....----------------------------ee0nc------0..--| 224,357 | 326,617] 212,598/ 80,1438 
Be oe! Domestic shipments-..-..---..-.---------------=----d0_--- 276 | 80 268 155 | 

gee __ Apparent available supply.._.-.--.-------.-.-...---do....| 224,633 | 326,697] 212,796| 89,298 
Be Prices per ton at New York, approximate average ofall grades_.| $22.46 | $21.50} $18.50 $18. 00 og 

ae . Origin of imports: ; oO ne af 
yee a Southern Rhodesia_..-....--.--..--.------percent of total_-| 52 45 32 17 od 
foe , New Caledonia_..........-.-------------------------do----| = 6 |. 10] > a9 dB 
Be  Workey._..----22----2-----0-2-oe---neeeenneee seen O22 fee | AP Of 20 
Ee ena | _ . Greece.(argely transshipments from Yugoslavia) .:..do____ OP MPs a] 1B : 
be __. Russia.._-__..--.-----------------------------------d0__5,|---------- A 84. COB od 
Been a  Oubate- 22-222 eee eee doe} Cd TB oP fuleee | 
ae _  Others..__...--------------2---- +--+ - eee -- doin} 18 |, 13]. 19 y.. 27 a 

pee me -. World production-.....-.....--..-------------------long tons..| 428,000 | 550,000 | 366,000] — () | ; 

Bee Data not available. | - | CS | oe 7 

2 ee Outside ‘of the United States consumption apparently was main- 
Pa _ tamed better than in the United States. It is estimated that total 
~.-_- world imports in 1932 were 190,000 long tons, a drop of about 105,000 o 
oe _ tons, or 36 percent, from those in 1931. Imports into the United = 
Be States declined over 123,000 tons, so that the rest of the world actually = 
bo increased its imports several thousand tons. — | 4 
ae World production decreased further in 1932. Although data are 
ae ‘not available to justify a tonnage estimate, it is believed that the ; 
=. + - reduction will approximate 25 percent. The output of Southern — | 
Bho Rhodesia, which ranked first in 1931 by a large margin, declined 81 
"percent in 1932 and was exceeded by that of several other countries. ‘ 

a A probable increase in Russian production may place it first in 1932, t, 
pe as decreases are indicated for New Caledonia and Yugoslavia. Tur- a 
Be key more than doubled its output in 1932 and probably ranked second 4 
Ba or third in world production. © © © =|.) a 

eo CHROMITE MINING IN THE UNITED STATES | 4 

ei _ In the United States 200 long tons of chromite were mined and 155 —° 
- tons shipped during 1932, compared with 762 tons mined and 268 = 

7 tons shipped in 1931. All production and shipments in both years 
_ were from California. = | | : 

_ A new chromite deposit is reported near San Antonio, Tex. An 4 
analysis of the ore shows 49.4 percent Cr,O;, 12 percent Fe,Os, 6 per- © 
cent FeO, 17.4 percent Al,O;, and 8.4 percent SiO,. Other activities | 

: during 1932 included prospecting in the Beartooth deposits near Red | 
Lodge, Mont., and near South Pass City, Wyo, - - 
_ The following table shows the production and shipments of chromite , 
in the United States, 1929-32, inclusive: — } 

Crude chromite mined and shipped from mines in the United States (all from Cali- 
fornia), 1929-32 

Ore containing 45 percent or | Ore containing 35 to 45 per- 
more chromic oxide cent chromic oxide | 

Year =e es Total 
Mined | Shipped Mined | Shipped value . 
(long (long Value (long (long Value 
tons) tons) tons) tons) 

1920... : ; $2, 712 i $1,264| $3,976 
1930..---.--------------------.-| 285 80| 1,905 75 |.ee--aa-|----------| 1,905 
1931..---------------------.---.| 612 268} 3,509 150 [22-222 TTTT}TTTIT] 8} 509 
1932.22 22222] on 185 | 2,160 |... [TUTTI] 160 |
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| . a a IMPORTS 

| The United States imported 89,143 long tons of chromite in 1932, a ee 
a decrease of 123,385 tons or over 58 percent from 1931 anda decrease ag 

of about 73 percent from 1930, the peak year. Imports from the Og 
countries usually furnishing ores of refractory grade declined‘more 

° than imports from countries supplying the other grades.. = a 
. Of the imports of chromite into the United States in 1932 Turkey __ oy 

furnished 19.7 percent, Greece (probably transshipments from Yugo- us 
slavia) 18.4 percent, Southern Rhodesia 17.4 percent, United King-. os 
dom (transshipments) 14.8 percent, New Caledonia 13 percent, a 
India 8.8 percent, Russia 5.4 percent, and Algeria and Tunisia 2.5 per- ce 
cent. Itisnoteworthy that for the first time since the war no chromite os 

| was imported from the countries of the Western Hemisphere. Imports . | A 

from Southern Rhodesia, Greece, India, New Caledonia, Russia, and. 8 
_ the United Kingdom decreased 77 percent, 48 percent, 9 percent, 71 = | 

percent, 73 percent, and 45 percent, respectively. Some countries, ie 
- notably Cuba and the Union of South Africa, that shipped chromite 

to the United States in 1931 sent none in 1932. Imports from Turkey 8 
in 1932 increased to approximately eight times those in 1931. The is 
average grade of the ore imported in 1932 was nearly the same as that 8 
of the ore imported in 19381. oO . Oe 

| _The following table shows the imports of crude chromite into the 
| United States by countries, 1928-32, inclusive, 

- "Crude chromite imported into the United States, 1 928-32, by countries oo MoS . 

| a  fGemeralimports} gs 

- ff ff tap 
oT 998 | 1920 | 1930 | 1981 | -Longtons . | eG 
oo "Country $= | ‘| Qong dong dong | (ong |. . oo | re 
Bee toms) | tons) tons) tons) es Lee - | ya} 
OO a |. ns of: neq | Chro- | Value ag pe DE Et ee Gross | tim | ee 

ee | || weight | content| a 

British—Union of South.........-.| 15,745 | 17,545 | 24,376 | 5,379 |.--------|---------]--------- oe 
_ French—Algeria and Tunisia..---|---.---.-|-.-------|-..------}-------2-| 2,206 | 1,308.) $52,944. oe 

_ Portuguese: . . 4. , get ae oh -. Mozambique.../...-..---.--.-] 112,073 | 167,381 | 145,709 | 68,201 | 15,496} 7,324 | 309,678 os 
. Other...-----0s-n--nn------e—] 4,000 |---| 2,000 |. 2,000 |---| afte og 

Belgium... _.........-.-.--------------|---------] 1,367 | 1, 595 482 |.....----|--.------]-.------- “4 
. Brazil... 2-22 nee : 3820 482 40 Jee elf lle cet 

Cuba_...-..--....--2--22-22e--22-.---.{ 38,707 | 52,949 | 40,082 |" 14/957 [772222 222|T oo, ae 
Greece aera |. ant Or (aR Baa | 2a gas | “I 506 7; 8a FBI 4 
Guatemala. 2 ww ove ee "so | "on || sk 
India (British).......---.-.-...-----..) 17,601 | 21,083] 14,542| 8,664] 7,857] 3,780| 76,743: Ny 
Malta, Gozo, and Cyprus............-} 600 |..-....--]-.-------]..--...--]-.-------|---------]--------- oy 

- Netherlands. -.......-..-...-.---------- 50 |----.----|..------.]_-.----.--]---------]--------- fees 4 
Oceania (French).......-.-..-.-.--.---| 15, 154 | 26, 846.| 31,022 | 39,579 | 11,550| 5,108 86,316 | oe 
Soviet Russia in Europe...---.--...--.|---------|---------| 13,878 | 17,736| 4,800| 2,257| © 51,710 4 
Turkey in Asia...........-...-------.., 200| 1,700] 26501| 2198] 17,602| 9,079] 360,820 oy 
United Kingdom........----.--------|-------.-J----c----| 4,001 | 24,258 | 13,237] 7,037 316, 711 i 

| 216, 892 | 317, 680 | 326, 617 | 212,528 | 89,143 | 43, 830 1, 625, 733 3 

The following tables. show the imports of chromium alloys and : 
compounds into the United States, 1928-32. a
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| 5 | -. Ferrochrome or ferrochromium and chrome or. chromium metal imported for consump- - 
ee | | | tion in the United States, 1928-82, in long tons | | | 

Moe | ne . ae 1928 | 1929 | 1930 | 1931 | 1932 

o : Ferrochrome or ferrochromium: a / ne : a of 1 - 7 
_ Containing 3 percent or more carbon (chromium content)....--------| 69 | 37 |-_..__|__---.]_----- 

oe | Containing less than 3 percent carbon, gross weight_.......-..----.--| 611 | 638] 1531 135 | 159 
boy ' Chrome or ehromium metal... ---..--------------- 2-2 -- nn eeceenneee----]| 10 | 20 fee] 20 a 

Hs Chromium compounds tmported for consumption in the United States, 1 928-32 | 

hilo | Ts en ha ee Chromate and bi: | Chromate and bi- | Chromium chloride ot 
coe oe ee Year od Chromic acid chromate of potash | ‘chromate of soda.| . and sulphate | - 

tee a a | i | roy | Pounds | Value _ Pounds Value | Pounds | Value | Pounds ' Value wy 

eo, 1928...........-.....| 99,617 | $24,547| -6,866/ $1,112|-1,752|  gas71 10 | ga — ete, 1929...2...22..- 77-7} 462, 486 | 84,683} 8,880] 1,537] "350; 80} 3,823 | —-B09 4 ne. oe 1930...2-.22.2--.--.-_}' 177,140 |. 24,788: ”. 1,.043 ° - B47) | 30L:|) 2 84 Jee eee fe nelle. . . oe 1931_..- 2-222 ee} 1,825 427} 4,814 769|. 68 |. 16] .100| ~+~=—7%4 i 
we 1932. -.-------2------2] - 2,020 534 786: 172 |. 246 | 65 |-------22-|---=------ 4 

ee ss CONSUMPTION = =——“————C‘(C;C:;S : 
foo _ Owing to lack of data concerning consumers’ stocks it isimpossible =» 
ae to estimate accurately the actual consumption of chromite in the { 

ae United States. However, the apparent available supply decreased i 
pe | from 326,697 long tons in 1930 to 89,298 long tons in 1932 (73 percent). og 

ae Since stocks held by consumers on December 31, 1932 probably were 48 
o __ larger than those on December 31, 1931, the available supply in 1932. 
. > appears to have exceeded actual consumption. | - a: 
Bs _ Almost all-of this decline may be ascribed either directly or indi- 4 
eon rectly to the slump in the steel industry, the principal consumer of 3 
- chromite. Production of steel ingots and castings in 1932 was 66 j 

| percent below that in 1930, while production of stainless steel de- 4 
. _ clined 55 percent. The output of the automobile industry, one of the ‘ 
aaa principal users of chromium-alloy steels as well as chromium plating, | 
| declined nearly 60 percent for the same period. The low rate of steel a 

production also affeeted the consumption of chromite refractories, as : 
the steel plants were operating at only 19 percent of capacity in 1932. : 
Another contributing factor to the drop in chromite consumption was 
the sharp decline in building construction, in which large quantities of 
chromium-plated plumbing fixtures are used. : 

The following table shows the apparent available supply of chromite 
in the United States from 1928 to 1932: | 

Domestic sales, imports, and supply of crude chromite in the United States, 1928-32, 
. an long tons 

a 
Sales from Apparent Sales from Apparent : Imports . : Imports “7. Year domestic (general) aaa Year domestic (general) eRe a 

1928_....-.... 660 216, 592 217, 252 || 1931_-...-.._- 268 212, 528 212, 796 © 19990772777 269|  317,630| 317, 89¢ || 1932...-.__._- 155| 89, 148 89, 208 1930_-.-.---.. 80|  326,617| 326,697 
Pt
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Oe oo USES — 7 a | oe 

oe METALLURGICAL - OG 

A recent survey by E. F. Cone ! of the production of stainless-steel- ae 
alloy ingots and castings indicates a total output of 47,580 gross tons. emer 
in 1929, 53,080 tons in 1930, 30,280 tons in 1931, and 23,770 tons in a 
1932. (Over 60 firms were canvassed, and the results were estimated a. 

- to. be 90 percent of the actual production of ingots and 75 percent of oy 

that of castings.) The actual figures for ingots, as reported by the Se 
firms canvassed, were 39,287 tons in 1929, 44,156 tons in 1930, a 
24,670 tons in 1931, and 19,150 tons in 1932 and those for castings 4 
were 2,949 tons in 1929, 3,015 tons in 1930, 2,157 tons in 1931, and ~ ag 
1,866 tons in 1932—a total of 42,236 tons in 1929, 47,171 tons in 1930, od 
26,827 tons in 1931, and 21,016 tons in 1932. ‘Thus the decrease in “at 
production of stainless-steel ingots from the peak in 1930 to 1932 was | ig 
about 57 percent, whereas castings decreased only 38.percent. Since vas 
steel ingots and castings of all sorts declined 66 percent from 1930 to oe 
1932, it would appear that the high-chromium steels fared better than a. 
the lower-chromium alloys. This was due partly to expansion in the af 
use of high-chromium, corrosion-resisting steels in many lines, particu- | oe 

_ larly in the chemical and petroleum-refining industries, where high | ah 
temperatures and pressures are met. In.one oil refinery stainless. pe 
steels were used to construct a petroleum hydrogenation chamber os 

_ |‘ which is required to resist 3,600 pounds of pressure per square inch | of 
and a temperature of 1,000° F.° Since the estimated annual cost of 
corrosion in the petroleum industry normally exceeds $100,000,000, 8 
there appears to be a large field for expansion of high-chromium alloys 8 
in this industry. —s oo ce oS 

In the paper industry such alloys as 18 percent chromium-8 oe 
percent nickel-4 percent molybdenum and. 25 percent chromium—12 aM 
percant nickel. have tended to supplant straight 18-8 for.certain uses, “ots 
but 18-8 still has an excellent. field for future application. In this. “a 

industry sulphur and small quantities of sulphuric acid are the main 4 
corrosive agents. Other applications in the food, architectural, ad 
laundry, telephone, automotive, mining, utensil, and other industries 3 
were discussed in an article by W. M: Mitchell in Iron Age (vol. 131, aa 
no. 19, May 11, 1933, p. 748). ) | | ont 

‘The prices of 18-8 alloys range from 45 to 68 cents a pound, depend- oS 
| ing upon the degree of primary or secondary fabrication. Ordinary os 

stainless chromium steels are sold for 22 to 27 cents per pound. | fy 
Most stainless steels are produced by companies that are licensees of oe. 

the American Stainless Steel Co. of Pittsburgh and the Krupp Nirosta es 
Co. of Watervliet, N.Y. I } a me 

A table of the chemical, physical, and mechanical properties of some | on 
corrosion- and heat-resisting chromium steels was given in Iron Age a 

— (vol. 131, no. 18, May 4, 1933, p. 707e). | | ms 
Selenium to increase the machinability of stainless steels was es 

applied commercially in 1932. Oo | 7 
Ferrochromium delivered in carload lots and containing 65 to 70 : 

percent chromium and 4 to 6 percent carbon was quoted at 10 cents . 
per pound of contained chromium during 1932. Ferrochromium a 
containing 1 percent carbon was quoted at 19 to 20 cents, ferro- 

1 Cone, E. F., American Production of Rustless Steels: Iron Age, vol. 131, no. 7, Feb. 16, 1933, p. 288. ;
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peo chromium containing 0.1 percent carbon at 23 to 25 cents, and sy 
hee ferrochromium containing 0.06 percent carbon at 25 to 27 cents. So 

oe a _ REFRACTORIES - oe | 
Be Estimates of the consumption of chromite in refractories (bricks — : 
Be _ cements, grogs, and patch) totaled roughly 30,000 to 32,000 net ton, = 

in 1932 compared with 130,000 to 135,000 tons in 1930 a decrease’ of 3 
pet 8 _ @ percent. In 1930 about 46 percent of the total chromite used'in = 
pe the United States was refractory ore compared with 44-percent for 
pe metallurgical purposes and about 10 percent for chemicals. The 
Be importance of the steel industry as a market for chromite refractories. os 
Boe 1s illustrated by the 78-percent decline in the consumption of chromite | 
Bho of refractory grade from 1930 to 1932 following a 66-percent: decline 7 
- =. In steel production for the same period. == ce EE 
Be 8 _ After considerable research, a chromite brick capable of withstand- 
ms ine temperatures over 3,000° F. without serious spalling or sagging: 
“has been developed. One steel company is planning to build an : 
— open-hearth furnace entirely of this new brick, and the performance | 
_. of this furnace doubtless will be watched with interest by both ‘the 7 
ie _. steel companies and refractory manufacturers. © =) os 
»  - Some manufacturers of chromite refractories now treat the'cruide = 
he chromite to remove deleterious gangue before crushing and screening. a4 
ce -.- ‘This permits mixing ores of various chemical and physical characteris- 4 
:,_. ties in the desired proportions.. The ground material then is sized 
"carefully, the size being determined by ‘the use to which the finished 4 
* refractory will be put. Cements generally require relatively smaller j 
Reb. _ grain size than brick. Some firms use ores running 45 to 47 percent. 3 
“--  Or,Os, others use ore running 33 to 40 percent, while still others mix all 4 
ee a grades'and types. ER a 3 
a -In.1932 the quoted price of chromite brick opened at $45 perlong' : 
ae ton, f.o.b. shipping pot, but by January 28 had dropped to $42.50,, 

be where it remained throughout the rest’ of the year. The price of : 
on magnesite brick opened at $65, but by February had dropped ‘to ~~ 
be $61.50, where it remained until the end of December. oe . 

- | _.. CHROMIUM CHEMICALS : a : 

_ Chromates and bichromates—According to the Bureau of the ‘ 
Census the production of sodium bichromate and chromate was j 
24,745 short tons valued at $3,162,482 in 1931 compared with 39,301 : 
short tons valued at $5,137,346 in 1929, a decrease of 37 percent in ; 
quantity. Figures on the production of potassium bichromates and : 
chromate are not available. | 

Exports of chromates and bichromates were 4,407,460 pounds . 
valued at $287,794 in 1931 and 6,177,956 pounds valued at $328,656 in , 
1932, an increase of about 40 percent in quantity and 14 percent in : 
value. , 

Imports of chromates, bichromates, and other chemicals into the - 
United States are shown on page 302. | 

The quoted price of potassium bichromate decreased from 8% to 
8/2 cents per pound in January to 7 to 8 cents in December, but 
potassium chromate remained steady at 23 to 32 cents throughout the 
year. Sodium bichromate opened at 5 to 5% cents per pound and 
dropped to 4% to 4% cents in December.
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7 Chromium plating.—According to the latest figures of the Bureau of 2 

the Census: the production of chromic acid in 1931.was 3,024,354 3 

| pounds valued at $423,069 compared with 4,211,605 pounds valued —™ 

| at $710,272 in 1929, a decrease of 28 percent in quantity and 40 per- : 2 

cent in value. During 1927 production was 898,093 pounds valued 3 

at $241,965. These figures illustrate the relatively favorable position oe 

. of chromium electroplating compared with chromium refractories and © 

steels. ‘The 1932 quoted price of chromic acid ranged from 14 to oe 

15% cents per pound in January to 11% to 14 cents in December. . 4 

_. Chromium plating has become standard practice for decoration of _ a4 

_ household and plumbing fixtures and the bright parts of automobiles. 4 

Therefore, the decline in the number of automobiles manufactured : A 

- during 1930-31 and the sharp decline in building construction 8 

-. undoubtedly caused a decrease in the use of chromium plating, as oe 

. reflected by the decrease in chromic-acid production and sales for the re: 

same period. _ a ad, a ° Og 

— Much research has been directed toward increasing the current a. 

, efficiency of chromium-plating processes. At present current effi- ee 

—iency rarely exceeds 15 percent, leaving a wide field for future — ee 

| research. Any material increase in plating efficiency would lead to a a 
: reduced cost. - — | oo ae 

. Chromium pigments.—According to the Bureau of the Census the. oe 

| ‘production of chromium-yellow pigments was 13,349,000 pounds ~~ ote 

valued at $2,019,000 in 1931 compared with 16,399,268 pounds valued ee 

-at $2,392,790 in 1929 and 14,334,423. pounds valued at $2,351,111 in Oe 

4927. ‘The average value of chromium yellow, based on the foregoing oe 

totals, was 15.12 cents per pound in 1931, 14.59 cents in 1929" and | ey 

16.40 cents in 1927. The 1932 quoted price of chrome yellow was og 

steady at 16 cents per pound on spot and 15 to 16 cents per pound on rn) 
. contract deliveries. oo ne nd 

| _.. The production of chromium green pigments was 16,907,000 Ss 

pounds valued at $2,550,000 in 1931, 16,351,788 pounds valued at oe 

- $2,603,225 in 1929, and 14,114,248 pounds valued at $2,460,276 ae 

in 1927, So a | 3 
The average value of chromium green was 15.08 cents per pound in | ong 

| 1931, 15.92 cents in 1929, and 17.43 cents in 1927. During 1932 the | “ae 

: price of c.p. light chrome green was 23 to 25% cents, that of dark green oe 

28 to 33 cents, and that of medium green 26 to 27% cents. Domestic ne. 

oxide green was quoted at 23 to 26 cents per pound in January and 4 

19 to 21 cents in December. The production of chromium-orange a 
‘pigments was 8,330,000 pounds valued at $1,267,000 in 1931 com- “a 

pared with 9,954,493 pounds valued at $1,449,929 in 1929 and 8 

4,652,209 pounds valued at $751,468 in 1927. The average value of ee 

chromium orange was 15.21 cents per pound in 1931, 14.56 cents in a 

1929, and 16.15 cents in 1927. an | : eer: 
. Thus the total production of chromium pigments was 38,586,000 s 

pounds valued at $5,836,000 in 1931 compared with 42,705,549 pounds ~ oy 

valued at $6,445,944 in 1929, a decrease of about 10 percent in quan- oy 

tity and nearly 10 percent in value. The average value in 1931 was Lod 

15.12 cents per pound compared with}15.09 cents per pound in 1929. 

He I PRICES - 

- According to Metal and Mineral Markets quotations for chromite : 

were reduced three times during 1932. At the beginning of the year z 
Indian ores containing 46 to 48 percent Cr,O; were quoted at $17.50 . *
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= _ per long ton c.if. Atlantic ports. Ores containing 50 to 51 percent 
: | Cr,03 were quoted at $19.50 to $20. These levels held‘ until May, _ when all quotations were reduced 50 cents per ton. - Toward the 5 

latter part of July another reduction was made to $16.50 for the — | woe _ lower-grade ore and $19 for the higher-grade ore. At the close of = > 
ae ~ October and early in N ovember, quotations fluctuated somewhat but : 

co . settled at $14 to $15 for 46 to 48 percent ore and $17 to $18.50 for 50°. —S 
ee to 51 percent ore. a , ae 8 

The same authority reported the London quotation for 48 percent a ee Rhodesian ore at 80s. per long ton up to the end of May whenitrose  ° yo to 85s. From the end of June to the close of the year the price was dl 
be : steady at 80 to 85s. oo ne ve Te ae 
oo WORLD PRODUCTION, 
— _, The following table shows the available statistics on world produc- my 
Bo tion from 1928 to 1932, inclusive. __ 7 ce oo 
o en Production of crude chromite, 1928-82, by countries, in metric tons — up 4 

oO . Australia__.__._.-..--22.-22-2----------e ee eee |e - 131 171 26 (1) - | Ba Brazil 2___....2-2- 22 ee 20 70 ~ 10 feeee epee oe igs) _ Canada (shipments) .-...-.-.22222 2-2-2. 2d 114 Jee eee el 49 | a — Qubat. see 84, 248 | 53,790 | aiea0 | bier | an ‘Cyprus (shipments) - --_...---------------------.--.-|_--..-..--] ° 2,488 | - 1: 569 203} @) J Me | Gr COG. ----------------nnnnnecnteneeeenee--tees-| 20,958 | 24,214 | 23,402] 5,684 |) q Fi - Guatemala 3____ oe wa een ene n|en eee 90 a | i me India (British)...__.-_-_.---.----------------.----.--| 46,185 |” 50,361} 51,497 | 20,238 | "(@) q pe Indo-China... ._.-------------------2222-2e2eeeeene[eneeeee---| | at] ©2800] * 0) ood Bee Japan. — 82 T9808] 9,163 | ariaas | ssi ate] Gt). 4 me New Caledonia._-_..._.__...222-_ 2 2o 2 56,902 | 52,594]. 61,894 63,000 { (1) | So 8 a Russia '.....- 2-2-2 eee tee eeeeeceeeeae--e-----| 29,536} 52,880 | 66/720| 67.000] (1) ok eee Southern Rhodesia. .-...-.-.---- 2 199, 060 | 265,909 | 205, 631 81, 623 15, 692 . 4 eo Turkey (Asia Minor)........-02- 222222. ] 11,849 | “16,178 | “28,195 | 25,382| 55196 “bee, . Union of South Africa__....-..--- 22d 31, 756. 63,974 | 13,726; 23,335 7 21, 547 od ae . United States (shipments).......-...--.2-2-..---..-.]} 671 273) - 81 . 272 17 , 00 ae Yugoslavia... ee oe nine] 16,678 | 43,022} 51,576 | 57,871 |) 4 
- Bn - + | 457,700 | 635,200 | 559,000] 371,500] ; 

oon : 1 Data not available. ‘ Output of principal mines. 6 Approximate production. | og rs 2 Exports. . 5 Year ended Sept. 30. 7 Shipments. ft : | 3 Imports into the United States. | . a i 

: | Complete data are not yet available regarding world output in i 
| _ 1932, but from a study of the trend of exports and steel production in a 

| _ countries that supplied about 75 percent of the total output in 1931 
it is estimated roughly that world production in 1932 declined about : 

| _ 25 percent. — - . oo . 
The principal producing countries in 1931 and the proportion of | 

the total supplied by each were: Southern Rhodesia 22 percent, : 
Russia 18 percent, New Caledonia 17 percent, Yugoslavia 16 per- 
cent, Turkey 7 percent, Union of South Africa 6 percent, India 5 per- 
cent, and Cuba 4 percent. Production data available for 1932 show 
decreases of 81 and 8 percent, respectively, in Southern Rhodesia and 
the Union of South Africa. Cuba, which supplied 7 percent of the 
United States imports in 1931, neither produced nor shipped any 
chromite in 1932. Turkey increased its output 117 percent, and in- 
creased exports and steel production in Russia suggest a substantial 
rise in the latter’s chromite production. Press reports indicate that 
production in New Caledonia declined in 1932. Thus, Russia, Tur- 
key, and New Caledonia probably ranked first, second, and third in 
chromite production in 1932. The trend of production in Yugoslavia 
and India probably was downward.
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nn WORED TRADE, Oe 

Chromite is an important commodity in world trade, as the main oe 
| producing countries consume only small quantities while the main ae 

consuming countries produce only a small fraction of their require- ok 
| ments. In 1931, the latest year for which final data are available, cs 

world exports were 238,000 metric tons compared with 427,000 metric __ ee 
tons in 1930, a decrease of 44 percent. Southern Rhodesia supplied oy 

| 37 percent of the 1931 total, New Caledonia 16 percent, Yugoslavia 8 
12 percent, Russia. 10 percent, Union of South Africa..9 percent, we 

| Cuba 6 percent, Turkey about 4 percent, and India 3 percent. In- a 
— complete data indicate a decline of about 15 percent in world exports es 

for 1932. Shipments from, Southern Rhodesia, which showed the es 
largest tonnage decline, amountéd to 60 percent of-the 1931 total. ty 

_ Other decreases were Cuba 100 percent and Yugoslavia 31 percent. ee 
While data on the exports from New Caledonia in 1932 are-not yet = © % 
available, a substantial decline is indicated by the fall in shipments of nad 

: ore from New Caledonia into the United States in 1932. Exports. | es 
| from the Union of South Africa were maintained at.about. the same | 

level as in 1931. . Russia and British India increased: their shipments _ ae 
52 and 167 percent, respectively, and Turkey appears to have tripled —_ oR 
or quadrupled itsshipments. #8 © © 4.3). OS 
The principal importing countries and the proportion of world im- So 

ports each took in 1931 were: United States 73 percent, Germany 9 8s 
percent, Sweden 5 percent, United Kingdom 4 percent, France 4 per- a 

| cent, and Norway.3 percent. . In 1932 the. 58-percent decline in.im- oo 
ports into the United States. was in striking contrast to imports into re 
the principal European consuming countries... Germany increased. its a 
imports 55 percent, Norway about ‘50 percent, and France.5 percent. oy 
While Sweden showed a decline of 47: percent shipments into.:the 2 
United Kingdom appear to have been maintained well:so that Europe _ 4 
as a whole increased its imports about one fifth, = ||. - ad 

| _ A brief summary of activities in the principal chromite producing | 2 
and consuming countries in the world follows, = = ee oo, 
Cuba.—Cuba neither produced nor shipped any chromite in 1932. a 

In 1931, 15,197 metric tons were shipped to the United States. | a 
Cuban ores are of low grade and are used primarily for refractories. 4 
The: decline in production in recent years probably reflects the de- “ 
cline in refractory-ore consumption in the United States due.to the ag 
low level of steel production and the inability of the Cuban deposits os 
to compete under the lower scale of prices. — | or : 

France.—France is an important consumer of chromite. Imports s 
increased from 12,772 metric tons in 1931 to 13,394 tons in 1932. 
Russia supplies most French imports. The ore is used chiefly in the 8 
manufacture of ferrochrome for the French steel industry, but the . 
domestic production of the alloy does not quite meet home require- Lo 
ments. Imports of ferrochrome increased from 754 tons in 1931 to | 
1,115 tons in 1932; exports increased from 381 to 681 tons. | | 
Germany.—Germany formerly ranked second in chromite consump- : 

tion but during the past few years has dropped to third, Russia 
apparently having moved into second place. All of Germany’s , 
needs are supplied by importation, 42,653 metric tons having been 
brought in in 1932 compared with 27,530 tons in 1931. In 1932 | 

|  182217—33—21 _ , oe - | : - ,
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me - British South Africa shipped 42 percent of the total, Turkey 27 per- 

a cent, New Caledonia 16 percent, and British India and Yugoslavia 
: 6 percent each. Industrial application of chromium alloys is said to 4 
eo be making good progress in Germany. ce 4 
fe | Germany manufactures an excess of chromates.and bichromates, of =| 

ee which 7,066 tons were exported in 1931 and 6,186 tons in 1930. os 4 

Bo Greece. —Exports of chromite were 1,102 metric tons in 1932 and i 

mo 7 1,034 tons in 1931. The average annual exports prior to 1931 were , 

Bo about 20,000 tons, the decrease being due largely to a recession of  —s_ 
mo demand from the United States. Advance estimates indicate a_ | 
ae slight increase in production in 1932 over that in 1931. | . | 

a | India (British).—Production of chromite in India reached a peak — 
- of 8,000 metric tons in 1927, from which it declined to 20,000 tons in | 
RO 1931 and probably dropped further in 1932. Exports rose from 7,832, 

oe - tons in 1931 to 20,920 tons in 1932. Thisincrease doesnot necessarily =_— 

Bo ‘reflect an advance in production, as the excess of production over | 
a exports prior to 1932 indicates the accumulation of considerable | 
Boo stocks. The principal customers in 1932 were the United Kingdom, . 

oe _. which took 39 percent, and Germany, which took 24 percent. These ] 
ce countries accounted for most of the increase in exports. = -— 4 
Po -. « Japan—Japan’s production was 8,846 metric tons in 1931 and 4 

el | 11,348 tons in 1930. In addition, a few hundred tons of imported 4 

“ore were consumed at home. Since steel production in Japan:in 1932 : 

pee - -was-about 10 percent above that in 1931 itis believed that production a 
ee and consumption of chromite in 1932 approximated 1931 levels. q 

Pe New Caledonia.—New Caledonia ranked third in chromite produc-_ 4 
i tion in 1931, with an output of 63,000 metric tons. According to — | 
pe __- press reports mining was continued on a reduced scale in 1932. At q 
be the close of the year stocks totaled about 90,000 tons. Exports in q 
fa 1931 amounted to 38,271 tons, of which the United States took about | 
ve | 78 percent. A large decrease in exports is indicated for 1932, as | 
eo receipts of ore reported by the United States declined 71 percent. — 4 
fo _ Norway.—-Norway imports. chromite to supply its metallurgical i 
— - industry, principally for use in the manufacture of ferrochromium.  — 

| During the first 7 months of 1932 imports were about 8,600 metric 
tons compared with 9,206 tons for all of 1931. This indicates an ; 

—— increase of over 50 percent in imports for the year. Thechiefsources  — 
| have been Africa and India. Exports of ferrochromium dropped from 

| 4,856 tons in 1931 to 4,248 tons in 1932. | 
- According to press reports the Feragen mine near Roros has been 

reopened and a new concentrating plant constructed capable of 
treating 30 tons of ore per day. Details of production are not 
avallable. __ | 

Russia.—Russia probably ranked first in chromite production and 
second in consumption in 1932. From 1928 to 1931 production and 
exports increased steadily. In 1932 exports were 36,125 metric tons, 
an increase of 52 percent over 1931. Since preliminary figures indicate 

| an increase in steel production, in which the largest part of the 
chromite is used, consumption probably was well maintained. Thus 
a substantial increase in production is indicated for 1932. 
_ Southern Rhodesia.—From 1921 to 1931 this country ranked first 
in chromite production by a wide margin, the yearly output having 
increased from less than 46,000 metric tons in 1921 to a peak of 266,000 
tons in 1929. During the depression, however, Southern Rhodesia |
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: apparently has been unable to compete successfully in the world | od 
'  - market under the lower scale of prices. As a result production | ot 

dropped to only 15,692 tons in 1932, a decrease of 81 percentfrom that | a8 
in 1931 and 94 percent from the peak in 1929. Exports in 1932 ne 

-. also were lower, amounting to 35,384 tons compared with 88,132 ons 
| tons in 1931 and 255,173 tons in 1929. Exports exceeded production, os 

| as in 1931, causing further reduction in producers’ stocks accumu- oy 
lated before 1931. The decrease in exports since 1929 is attributable ee: 
largely to decreased exports to the United States and the United oO 

. Kingdom. These countries took 234,000 tons in 1929 and about “4 
20,000 tons in 1932. = Se a 

_ Producers in 1932 were seeking a reduction in railway rates from = 
mines to seaports so that they might compete more effectively in the OS 

—. world markets. oo Ny 
_ Sweden.—Sweden consumes a large quantity of chromite, chiefly as 

| in the manufacture of ferrochromium. This demand is supplied by | a 
imports which were 8,533 metric tons in 1932, a decrease of 47 percent Oo 

7 from those in 1931. Germany was credited with 70 percent of the og 
| 1931 imports, Turkey with 15.4 percent, Belgium with 6.3 percent, | vs 

and the United Kingdom with 8.3 percent, all but those from Turkey Oe 
| being transshipments. , — ee: 

_ Turkey.—The production in 1932 was 55,196 metric tons compared © oun 
-_-with 25,382 tons in 1931, an increase of 117 percent. Figures for = § © 

exports in 1932 are not yet available, but imports of Turkish ore into oy 
| the United States, Germany, and Sweden totaled 32,000 tons in 1932 oy 

~.and 8,400 tons in 1931, indicating that stocks of ore in Turkey have - 
| mounted rapidly in the past 2 years. a a 

— Union of South Africa—This country ranked second in chromite _ od 
production in 1929, but since then there has been a large decline in Co 

- output. In 1932 shipments from the mines totaled 21,547 metric — ae 
tons, a decrease of 52 percent from the shipments reported in 1929. oe, 

_ Exports were 20,614 tons in 1932 and 20,715 tons in 1931. The | 4 
control of the chief chrome interests in the Transvaal Province was 4 
sold in 1932 to the African Chrome Mines, Ltd. (Edmund Davis eA 
group). This company and its subsidiaries are said to control ~ a 
roughly 85 percent of the world output. The principal centers of 4 
operation are in Southern Rhodesia, India, New Caledonia, and ae 
Transvaal. a | oe 

United Kingdom.—The steel industry of the United Kingdom con-_ . 
sumes considerable chromite. In 1931, 12,845 long tons were im- os 
ported, of which Southern Rhodesia supplied 45 percent, Portuguese ae 

ast Africa (probably transshipments from Southern Rhodesia) 30 Og 
percent, Union of South Africa 14 percent, and British India 10 per- : 
cent. Imports in 1932 probably approximated those in 1931, as — 4 
there was a small increase in steel production. | j 

_ Yugoslavia—From 1927 to 1931 production increased steadily, ; 
reaching a peak of 57,871 metric tons in the latter year. The trend of 
production probably was downward in 1932, exports having declined to : 
20,123 tons, compared with 29,291 tons in 1931. The United States = 

| took 67 percent of the 1932 total, France 12 percent, and Germany , 
| 12 percent. Shipments to the United States are routed through | 

Greece and are credited to that country in the official United States 
import statistics.
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| By F.M.Smorp 3 a 

_ The antimony trade was characterized by dullness throughout most so 
of 1932, reflecting conditions in the principal consuming industries. | 2 
The demand situation is indicated by the United States production S 
of automobile passenger cars and trucks, which declined 43 percent in | : 
1932, and the production of babbitt metal which dropped about one So 
third. Bearing metals and storage batteries normally account for : 
almost half the domestic consumption. of antimony. Supplies: of. 3 
antimony available for consumption in.the United States were sub- | 

| stantially less from all sources in 1932, except in the production of of 
domestic ores and of antimonial lead. Imports of all classes’ of anti- ak 
mony for consumption registered drastic declines, and there was like- 8 
wise: a smaller recovery of secondary antimony. ‘The’1932 average 
price of ordinary brands at New York was again substantially below | oe 

_ that of the preceding year. The year also witnessed a decided reduc- - 
_ tion in the percentage of the available supply that came from foreign oS 

sources, with a corresponding proportionate increase in the supply of “ 
antimony from domestic sources. oe 7 So DO, - 

Salient statistics for antimony in the United States, 1928-82 = : 2 

T1928 1929 | 1930 | 1931 | 1932 

Average price for year of antimony at New York ! oe . | a 7 | . . . 
enna eee nnn enone nee nnn - ene eee -Conts per pound..../ 10.30); 894] 7.67] 6.72)’. 5.62 | 

Imports for consumption: - Do Yeo Sat oe 
| Antimony in ore___-......--....-....-..--_.---Short tons_.| | 2, 185 | . 1, 865 863 |° 4,863 | ‘1, 328 / 

Liquated antimony sulphide..__................-...do-_---| 1,208 | 1,803 713 650 |. 435 3 
Metal. _._-.....-..-.--------------..------.~-------do....| 9,684 | 11,073 | 7,700 | 3,753 1, 508 

| Oxide____..--------------n--neeenaeeunae-------+----d0_,--| 2,268 | 1,892] = 690 746 403 a 
Exports of foreign antimony-_---.-...---.-.--------.-----d0___- 599} 509 | ° 493 697 123 
Stocks of antimony in bonded warehouse at end of year..do_...| 1,471 | 1,461 705 702 705 : 
Production of antimony ore.._.....----.-.--------------d0---- 86 |_---..--|--------|-------- -900 . 

Antimony contained -...-......---------------------d0__-- (42 |. 4---|--------|--2 eee 419. ot 
Antimony contained in antimonial lead produced from domes- an I ee Po 

tic and foreign ores._........-...-.-.--..-----.---Short tons._| 3,482 | 3,052 | 1, 685 964 1,085 — . : 
Recovery ofsecondary antimony.._....-.........-.....-do_...] 11, 900 11,131} 8,082.) 7, 900 . 6,450 : 

| 1 According to the American Metal Market. | re a / 

. _Prices.—The general trend of prices of ordinary brands of antimony 
metal at New York was downward in 1932, conforming to the general | 
industrial trend and movement of commodity prices.. The down- | 
ward trend exhibited throughout January was reversed at the begin- | 
ning of February, at a time when military activities threatened outlets. 
for Chinese production, and the high point of the year was reached at 3 

'  ‘Teentsper pound. The downward trend was resumed almost. at once, 
} however, and continued to the low point of the year—5 cents—which | 

| was reached in the early part of June and persisted several weeks. 

| | : | 311 |
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oe, The price of antimony showed some improvement in August, along — 
eo _ with prices of a number of other metals, and continued amoderate and 
oe fairly steady gain into November. Prices receded in December, / 
ea . however, and the year closed substantially below the level at which it : 
a opened. The movement of prices throughout the year is outlined by  —, 
| the monthly averages of 5.976 cents per pound in January, 6.489 in > 
a | February, 5.000 in July, 5.771 in November, and 5.400 in December. 4 

me | The yearly average of 5.592 cents per pound was more than 16 per- 4 
c | - cent below that for 1931 and the lowest since 1922. , of 
Be The weekly average price of needle antimony (powdered), as | | 

ae quoted by Oil, Paint and Drug Reporter, opened the year at 6-6% cents : 
a . per pound, reached a high of 8 cents in March, and closed the year at _ 
eo _ %-8 cents. Oxide opened at 6%-8 cents, reached the high point of 
a 7%-10 in March, and was quoted at that figure for the remainder of { 

ae _theyear. — | OB | | 
oo --.- London prices of foreign antimony, as quoted by Metal Industry, 4 

°° opened the year at £28 per long ton, reached the year’s high point | 
sof £32 in the week of February 26, receded to £24 in the early partof .—s-_—‘j 

Ae July, and recovered to £28 in early November to finish the year at : 
ae that figure. | | - 4 
- | New York prices for recent years are shown in the following table. ‘ 

a _. Prices of antimony (Chinese brands) per 100 pounds at New York City, 1928-32! | 4 

eo - Year High Low Average | Years ‘High Low a - : 

fe 1928___._._._...-...| $11.375 | $9.500 | $10.305 || 1931...............|  $7.625 | $6,050] — $6.720 : 
| 1929....---.---.----| 9.750} 8250] 8956 || 1939..-.-7---7-7-777] “z000] 5.000] 5. 592 : 

fs © 1980-222 2-TTTTTT7) 8.875 | 6.750 | 7.667 | : : 

: oe - 1 Compiled from Engineering and Mining Journal. | | . 

Bo _Stocks.—Stocks in bonded warehouses, which were 1,573,778 pounds  — 
- at the end of January, rose to 2,018,089 at the end of February and . 

gradually declined to the low figure of the year—1,409,174 pounds— 
at the end of December compared with 1,404,538 pounds at the end | 
of 1931. The monthly average of bonded stocks in 1932 was 1,754,149 
pounds. : 

oe - DOMESTIC CONSUMPTION AND USES | 

In recent normal years the annual consumption of all forms of. 
antimony in the United States has closely approached the World’s 

| yearly output of new antimony exclusive of that contained in an- 
timonial lead ores. A large percentage of the domestic consumption, 
however, comes from the accumulated revolving fund of secondary 
antimony. The average annual domestic consumption of antimony 
(antimony content of the various forms in which the element enters 
trade) for the 5-year period 1926-30, inclusive, has been estimated 
by Paul M. Tyler at 28,955 short tons.’ 

Of this amount imports represented approximately one half, and 
secondary antimony recovered in United States plants accounted for 
slightly over 40 percent of the total. The separate items, in short 
tons of antimony content, are as follows: 

1 Tyler, Paul M., Consumption of Antimony in the United States: Bureau of Mines Office Memo. 211, 
1932; reprinted in Am. Metal Market, vol. 39, no. 230, Dec. 1, 1932, pp. 3-6.
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. Ore (mainly imported) .....-...-..-.--..-------------- 1,715 os 
Crudum (imported) -......--------------------------- 1,100 ps 

7 Oxides and compounds (imported) _._.-.....----------- 1, 500 | oe 
| Regulus (imported) _.....-..--..----------..---------- 9,970. me 

Antimonial lead (United States and foreign).........--.-. 2,720 | Oe 
| _.- Secondary (United States)....--......-..----.-------- 11, 950 os 

Pre-war consumption (1910-14, inclusive), on the same basis, was 8 
about 11,940 tons, of which about 25 percent was of secondary origin. _ “ 

_ On a comparable basis, supplies made available for consumption OS 
- in 1931 were approximately 18,600 tons, representing a decline of wae 

about 5 percent from the previous year and 36 percent from the od 
, 1926-30 average. In 1932 the supply available for consumption 8 

registered a further decline of approximately 38 percent from 1931. . 
Tyler estimates the percentages of the total consumed by principal | 4 

| uses in a year of fairly large consumption, such as 1928, as follows: i a 

| Product: | Percent | Product—Continued Percent con 
| -  Bearings___..-.---------- 180 Ammunition......-------. 5.5 ey 

Batteries_.........-----. 28.0 Enamels, chemicals, and a 
Cable coverings-_..------ 3.5 paints_.......-.------- 15.0 ae 
Soft-metal alloysand solder. 5.0 Miscellaneous..__.---.--- 10.0 a 
Hard lead__--------------- 35 : ———— , os 

| Type metal, etc___------- 11.5 ——- 100. 0° oy 

, DOMESTIC PRODUCTION | 8 

Domestic antimony ore again entered the records in 1932, for the ve 
first time since 1928, with a total production of 900 tons having an : 
antimony content of 419 tons—the largest production of domestic _ a 
ore recorded since 1917 and the largest antimony content since 1916. ae 
«Of the 1932 production 858 tons, with an antimony content in dry oe 

) ore of 48.47 percent, came from operations of the Yellow Pine Co. | 4 
| in Valley County, Idaho, and the remainder from Nevada. a 

3 ~The output of the plant of the Texas Mining & Smelting Co. at aes 
- Laredo, Tex., is another new factor in the domestic market and cor- es 

respondingly affects the total supply of antimony products made “sy 
available for consumption. This plant, reported to have an annual | 4 

| capacity of 3,600 tons of metal and oxide and using ore imported ak 
from Mexico, began operations December 31, 1930. In 1932 it pro- oe 
duced 1,776 short tons of metallic antimony and 100 tons of oxide of 

| and other compounds. | : . | o 
Primary antimony produced in antimonial lead in 1932 amounted | 2g 

to 1,085 short tons, an increase of 12.6 percent over the quantity a3 
- produced in 1931. In the total production of 21,024 tons of anti- 3 

monial lead at primary plants, 1,410 tons of the antimony content. 4 
| were secondary antimony, leaving 1,085 tons of primary antimony | : 
| produced in antimonial lead. . " : 

ji These figures compare with a production of 21,842 tons of anti- | 
; monial lead in 1931 containing a total of 2,438 tons of antimony, of 

which 964 tons were primary and 1,474 tons secondary antimony. 
Of the new antimony recovered in antimonial lead in 1932, 19.1 per- 
cent was of foreign origin compared with 20.3 percent in 1931. | | 

| No antimony production was reported from Alaska in 1932. The 
annual review of the United States Geological Survey for 1931 con- 
tains the following notes on antimony in Alaska: ? 

? 2 Smith, Philip S., Mineral Industry of Alaska in 1981: U.S. Geol. Survey Bull. 844-A, 1933, p. 80.
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no _ Antimony ores are widely distributed throughout Alaska, and in the past con- ; 
- siderable quantities were produced and shipped from the Territory. In 1931, 
oe however, so far as reported to the Geological Survey, no antimony ores were 5 
— sold and no prospecting is known to have been done:on lodes solely valuable for 
oo | the antimony they contain. However, according to newspaper reports a test . 
. shipment’ of about 1 ton of antimony ore was made to a smelter in California 4 
pe | from the property near Point Caamano, about 20 miles north of Ketchikan, at : 
- which prospecting has been in progress for several years. Many of the lodes of = 
ee 7 the other minerals, notably gold, contain considerable stibnite, the sulphide of oy 
no antimony, and in the course of mining them some antimony is necessarily taken 8 
oa out, though most of it is lost in the tailings. At a few places some of the larger | i 
m masses .of stibnite are. laid aside until enough has accumulated to be worth : 
& | shipping. The present low price of antimony of 6 to 7 cents a pound and the 
o remoteness of most of these deposits in interior Alaska do not encourage their : 
So development at this time. HE eg oe ae 

Mine production of antimony ores in the United States, 1928-82, in short tonst 
a ~ | to ‘Antimon . 7 | Antimony 4 aa Oo ‘Year ; |  Ore- - “ontent” ; Year Ore. content | | 

es 1928] 86 42 || 1932..... wee} 900 _ 419 b 

: : | ‘*1 No production reported for 1929-31. oo ‘ 

oF | Byproduct antimonial lead produced in the. United States from both foreign and : 
ee - domestic ores, 1928-32 — : | 

|. |) Antimony content | ao _ | Antimony content a 

Re Year Short tons |———,-—_|._ Year Short tons |}——______-—_- 2 

ee | pe _ | Shorttons} Value |} Short tons| Value 1 : 

Be 1928........| 33,088} 3,432! $707,000 || 1981... | @ | 964] $129,600 : See 1929... .2-| - 25,669 | = 8,052 | = 545, 700 || 1932___. 2 (2) - . 1,085} © 122,000 =. ere 1930____..__.- 13,711] 1,685 | ~~. 258, 500. | | Joos . 8 

: 1 Calculated at average yearly price for ordinary brands of antimony as given by American Metal Market. - 
py 4 Figures not available. Total byproduct antimonial lead produced at primary plants from primary — 
oe and secondary sources in 1931 was 21,842 tons, and in 1932, 21,024 tons. - | ; 

| | _. Recovery of secondary antimony.—The recovery of antimony from 
old alloys, scrap, and dross in 1932 amounted to 6,450 short tons, ac- 
cording to J. P. Dunlop, of the Bureau of Mines. This quantity, | 

: nearly all of which was recovered in the form of alloys, represents a 
decrease of 18.4 percent from the production in 1931 and was the 
smallest output since 1921. Of the total secondary antimony re- 
covered in 1932, 1,410 tons came from antimonial lead scrap treated 

| at regular smelters, and 5,040 tons were recovered as metal and in 
, alloys at secondary smelters. 

* Secondary antimony and antimony content of secondary alloys recovered from old : 
| alloys, scrap, and dross in the United States, 1928-32 

Year Short tons | Value! Year Short tons| Value! 

1928.....-.-.-.----.-------| 11,900 | $2, 451, 400 || 1931___.-------_--------- 7,900 | $1, 061, 800 
1929... eee 11,131 | 1,990, 200 || 1932_..__.------ 6, 450 725, 000 
1930_---------------------- 8,082} 1, 239, 800 

1 Values calculated at average yearly price for ordinary brands of antimony as published by the American 
Metal Market.
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| _ IMPORTS, EXPORTS, AND WORLD PRODUCTION | we 

Imports and exports.—All classes of antimony imported for con- . F 
| sumption in 1932 showed marked declines from the preceding year. | - 

Imports of ore (antimony content) fell off 73 percent, liquated sulphide ue 
33 percent, metallic 60 percent, and oxides and other compounds 43 os 
percent. a _ | CO 

The total tonnage of antimony imported for consumption in 1932, my 
including antimony content of ore, liquated sulphide, metallic anti- : 
mony, and oxides and other compounds, was 62.9 percent less than ; 

: In 1931, while the total value declined 68.5 percent. , os 
| _ Of the general imports of ore and metal marked decreases from the | : 

_ figures of the preceding year were shown in the imports of ore from 8 
Mexico, which declined 75 percent, and in antimony metal from Lo 

, China, which fell off 61 percent. Imports of antimony metal from 4 
China have declined steadily—from 10,524 short tons in 1929 to , “ 
1,895 tons in 1932. ) a | os 

Imports of type metal and antimonial lead virtually disappeared in ae 
1932, amounting to only 6 short tons, with an antimony content of a 
1 ton. | | | oe 
-Exports.of foreign antimony from the United States—never of im- ae 

| portant volume—declined 82 percent in 1932 compared with the | oD 
, preceding year. | —— | | ne 

| . | Antimony imported for consumption in the United States, 1928-82 | | | . 

a | Antimony ore Liquated anti- | Antimony metal Antimony Come | | | mony sulphide | - “pounds . : 

_ Year So ' {Antimony content} ; | " — at | | o 

os : Seat | vane | Sua] varme | $a | venue 
| es a tons | Value fo | fp od 

| “j928_.......-....--| 3,912} 2,185 | $313,127 | 1,208 | $158,231 | 9,684 | $1, 641,265 | 2,643 | $448, 156 ' 
1929. ....--.---.---| 3,161 | 1,865 | 231,086 | 1,803 | 174,104 | 11,073 | 1,622,182} 2,222 359, 247 me 
1930_-_....__.-._._| 1,461} 863] 91,499] ‘713| 45,806 | 7,700| 883,448 | 783] 119,314 of 
1931_-_---..__-.--| 14,015 | 4,863} 259,952] 650] 30,481 | 3,753]  357,907| 833) 111, 500 “a 

: 1932_..222-2----] 8, 679 | 1,328 | 74,307 | 485 | | 14,452] 1508| togoa1 | © at] © 42, 014 :
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Bo o Antimony imported into the United States, 1931-3821 : . 

> | | a | [General imports] : 

a | | ‘Antimony ore Antimony metal? - 

: oon | Country / Gross Antimony content - | . - 
se weight __.__________.| Short tons! Value / S 
mo . . (short | os 
an Oo . tons) Short tons| Value | a : 

a Oo | 1931 oe | —_ ; | “ 
oe Argentina....--.---.---------------------- 656 | 184| $21,801 |..--...-.-2-|-2.-_---__-. oe 
Be Belgium.....-..---------------------------|----- +--+ -|----- eee] een nnn eef BT $504 : 
Be China 3.2 eee 4, 836 396, 558 | 
we -  Germany........--------------------------]--.---------|---------- | --------ee-} 27 
Be Mexico. .-...------------------------------| 18, 459 | 4,679 238, 151 248 27,656 = > 
Be United Kingdom. --....-------------------|------------]------------|------------ 113}. 20, 624 : 

po - - - | 14, 015 4,863 | 259,952} 5,195] 445, 369 ; 

Be a 1982 | | |. | | 
fe : Argentina. -.-.....-..-.----.2----.-.------ 278 115 — 11, 869 j..---------_]------------ ! 
a - Belgium--..-.--.---------2--------- 2 fee |---| ee  -2r. 174  g 
mr Bolivia. 2-2 ooo 39 10| 1,636 |_-.-.-------|------------ ‘ 
oo Chile 3_...----------------------- +--+ 7 2) 9° 287 |.--.----.--.]------------ i 
fee China 3____-------------- o-oo nn eee e een -|-eeeeeee eee e|-eeee eee e[-eee eee ene 1,895| 106,882  — 
po , Germany---.....-.--------.--.------------|------------|------------|------------|  @& 45 8 
pe . Mexico. .........-------------.------------ 3, 355 1, 201 60, 655 38 4, 904 4 
: United Kingdom. --.-2222222222222222222].------L-- |---| eee 69] 9, 84 4 
ee . ae 3,679|  1,328| 74,307] 2004) 121,849 Y 

es 1 Includes large quantities of antimony metal that went into bonded warehouse and that are not included | ae 8 
ge - in the table of imports for consumption: : BC - - a 
ge 2 Includes small quantities of liquated antimony sulphide, known in the trade as ‘“‘crude antimony”’, eS 
elt “antimony matte”’, or “needle antimony.” | | “ 
oe | _ 3 Some of the material credited to other countries is possibly of Chinese origin, having been transshipped - 
Be in a foreign port. . " 
‘an 4 Less than 1 ton. - . 
hee § Imports credited to Chile originated mainly in Bolivia. | me 

a | Type metal imporied for consumption in the United States, 1928-32 1 an! 

: | . Type metal and | Assumed anti- ‘Type metal and | Assumed anti- : 
ce, antimonial lead | mony content antimonial lead | mony content 

| Short Short | p,_ Short Short | tons Value tons | Percent | tons Value tons. Percent | 

1928...........| 1,995 $193, 177 452 22.6 || 1930_....--..-| 328 $32, 934 53 16. 2 
1929......._...| 2, 720 180, 679 295 10.8 |} 19382_-..-...--] 6 479 1 16. 7 . 

1 No imports reported for 1931. . 

Foreign antimony (matte, regulus, or metal) exported from the United States, 
. 1928-82 : 

Year Short tons; Value Year Short tons} Value 

1928. 599 $90, 975 || 1931.._....------......_--- 697 $74, 668 
1929... 509 71,415 |} 1982... 22 123 11, 820 
1930.....-22-2- ee 493 54, 634 

World sources and production——Antimony ores are widely distributed 
throughout the world, being found in many countries and in each of 
the continents. The amount, quality, and accessibility of reserves 
vary to some extent in each country, and many of them apparently 
cannot compete successfully in the world market, except in periods 
of high prices. The potential productive capacity of the world is
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vastly above normal requirements, as is indicated by the war-time os 

, peak production of approximately 80,000 metric tons in 1916 com- os 
pared with an average annual production of 28,500 tons from 1925 to . 
1929, inclusive. In recent years antimony has been produced with os 

: considerable regularity in about a dozen countries, but in most of | a 
them the output was relatively small. The ample deposits of China, 2 

available at low production costs, have enabled that country to ad 
maintain consistently its position as the leading source of supply. — a 

Figures of world production in 1932 are as yet incomplete. Pro- a 
duction in 1931 was about 25 percent below that of the previous year. a 
For the 5-year period 1926-30 the annual average. of world production os 
(approximate recoverable metal content of ore produced, exclusive of _ 8 
antimonial lead ores) was 28,100 metric tons, of which China produced oe 
approximately 70 percent. During the past 4 years Mexico has | oe 
ranked second in world production of antimony, a position held by Oe 
Bolivia in the 3 preceding years. France, Czechoslovakia, and Italy os 

have also been among consistent producers of recent years. China os 
is the chief source of new antimony metal imported by the United 8s 

_ States, while Mexico has supplied the bulk of the ore imported during , y 
the past 2 years. : oo | | _ 
Exports of antimony from China in 1932 went chiefly to Great | oY 

Britain, United States, Japan, and Germany, in the order named.  — 

- While shipments to Great Britain predominated in 1932, China’s os 
exports of antimony to Great Britain and the United States were , my 
approximately equal in 19313 Exports of antimony from China : 

in 1932 were 77.0 percent regulus, 14.4 percent crude, and 8.6 percent oe 
“refuse and oxide.’’* | _ oo ae 

: ‘Consular. advices from Hankow reported the formation of the - 
Antimony Trade Association for Hunan, designed to control the pro- | on 
duction and export price of antimony and scheduled to begin opera-_ _ 

tions January 1, 1933. The association is under the control of the eS 
Hunan Provincial Government and will collect a fee of 10 percent 4 

| of the selling price of all exports from Hunan. The minimum ee 

purchase price at Changsha is said to have been initially established e 

at 280 silver dollars a long ton, making the selling price 308 silver ne: 

dollars per ton when the association fee is included.* we 
/ we 

3 Statistical Department of the Inspectorate General of Customs, Monthly Return of the Foreign Trade - : 

of China, December 1932, The Maritime Customs, China. I: Statistical Series No. 8. Shanghai, 1933, ; 

P.  Siatistical Department of Inspectorate General of Customs, The Trade of China, 1932. Vol. IT, Foreign — : : 

Trade—Abstract of Import and Export Statistics. The Maritime Customs, China. I: Statistical Series, . 
No. 1, Shanghai, 1933, pp. 98, 99, 100, 101. | 

5 Bureau of Foreign and Domestic Commerce, Foreign Trade Notes: Vol. 2, no. 2, Jan. 25, 1933, p. 1. - 

{ | 

4
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. — _ World production of antimony, 1928-32, in metric tons! | on 

fn a ~-".. Country me va 1928 1929 1980 =F 1981 1932 os 

red North America: ee co 4 ok 
po |... Canada_____.-----------------------+-+-+---22--,|----------|-2--------|--------} 6 |------.+-- ¥oos wy — Mexico_.------ 2-2 eee 2,297 | 3,096] 3,042 4, 354 _ 1,393 — oo 
en United States_..___-_.--2--2--- 2-2 cattle]. 30 |----------}-2----2-__}--e} 8304 
Me South America: | . | | 
a Bolivia ?_._.22--------2 22s et 2, 834 3, 023 927 | ~=—s-:11,078 ' 4,176 
vl _ . Peru _..-.---- 2-2 eee eee eee ~112/ . 786 2 47. 294 . (8) 

ve a Austria__.--..-+--2-2----2--- eo een eee 914 560 |-----2- Lee. 8 bo Ozechoslovakia.-......--_----------------------- 967 | . 556} - 307 513 (3) | ae | France Ji. 222 2-222 seeeee--ee eee] 925 | «1, 021 992} 516} = (3) 
be .. Greece_...-----L------ +e eee |e . 5b. 54). 217} . @) | Bye Italy _ = 22 tee 230 | 306 330} 269] (3) ; be Spain... -_---- 2 sane eee eee  & fells eee}i- eee feel} OG” a A _ Yugoslavia. -_.--._.-------------2------2 eee /258 | = 210 | 3 | 68 (3) 
wee ‘Asia: me re DF mg = a China ?._....-----------------------.------.-1---|' 19,324 | 22,401] 17,419] 9,842 | = 12,300 -— : s India, ‘British ___-----. --2--- 2222222 1} 88] 8) oo 

a Japan. ioe 1 ieee ree} QT. 22 f_z_..----}. |B QB) ae 
je Turkey (Asia Minor).._-...-.-.-.--2-2---- 28 78 «6b 26° 84 (@) | | 
ey Africa: 0 : ps BP Po CoP : 4 
poe be Algeria ae 21. - 114 Jee ~ 282. — (8) u 
op ‘““Moroceo: © |= > a . _ a ae a 

a toe, Brenehe..-- oe] 6° 4 fle eft el feeeciecllh OG. 
Ba Spanish --___------ 2-2-2 2 225 2180 {_.__--_._.| - 80 (3) : Be, Southern Rhodesia---_--.-.....-.-..----2-__-___- 40 |----------| 27 few-----2e} GB) | ” on _ Oceania: .. °°. | ot oe a |: o ae . 
Be | Australia: - ot Co Od 7 |. ep oy 
at . .» .: New. South Wales____---- 20-22 eee eee] AT 25. 427° - 88]: BO : ey | Queensland__..------------------------------]| 0 DJ ---e eee -|eee- eee e-|ee-ee-| oe oe _ « “.< Wietoria.. 2.222222 eek 1 oe | ® [- Oo te @& ok 

Bee SC re "| 28,500} 31,700 | 23,200 | 17,300] =) 

Boo ‘1 Approximate recoverable metal content of ore produced (80 percent of reported content), exclusive. of a 
re antimonial lead ores. ~ o CS 
a : 2 Exports. | a : a | ’ Data not available. a Tee , on =.
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The decline in the consumption of arsenic in 1932 was much smaller 3 

than might have been anticipated in view of the depressed state of oe 

| agriculture and general industry. The price likewise was well main- _ eee: 

tained, there being no change in the nominal quotations and such ia 

concessions as were made being explained in large measure by elim- — ee 

- inating the cost of barrels and packing as a result of bulk shipments to _ 23 

carload-lot consumers. The apparent supply of white arsenic as ae 

represented by domestic sales plus imports was 19,365 short tons, of 
only 10 percent less than in 1931 ‘and still well ahead of any year a 

before 1923. Stocks of crude and refined arsenic in producers’ hands | 

dropped substantially during the summer season, and visible supplies 

at the end of thé year made a net increase of only 221 tons. There oe 

was actually a further slight decrease in stocks of refined arsenic at | os 

the end of 1932, and the total quantity carried by producers scarcely Oe 

- exceeded 2 months’ normal demand. It is reasonable to suppose : 

that stocks in consumers’ hands tended to diminish; in any event the oo 

atter have shrunk to rather small proportions during the last 2 or a 

Byers. 5 
| _.., Salient statistics for arsenic in the United States, 1928-82 , es 

| - 1928. | 1929 «| ~—(1930 i931 |. 1982 | a 

| - | | WHITE ARSENIC - a a . | / vat 

Domestic sales: ! oo - : oo - | a 

Crude -.------..-.------Short tons... 3,652] 4,728 2771) 1,705 1, 975 4 
Refined do.) 8 15-] 9,828 | 14,654 | 11,982 |, 10, 508 = 

Imports for consumption......--.--------do----| , H, 153 | 13, 157 10,471 7, 791 — 6, 882 ts 

Apparent supply 1...--,------------------do----. 22,920] 27,708 |. 27,896 | 21,568 | 19, 365 ~s 

Average reported value: SO Cure 

Domestic, crude....----.-cents per pound.-_| | 2..70 - 251 2.09]. «© 2.18 2..28 “ 

Domestic, refined - . ...---------------d0---- - 8.32 3. 29. 3.05] 3. 00 2. 67 | . 

OTHER ARSENICALS - | : | . | : 

; Imports for consumption: | |. | . . 

. - “Metallic arsenic._.....------------pounds..| 186, 622 287, 545 113, 440 28, 661 45, 474 — 

Sulphide (orpiment and realgar)....-d0..--| 525, 060 424,426 | ° 554,902 | 598, 194 502, 531 . 

‘Arsenic acid (HsASO1).---.-----------d0_--- 75 247 201} 12,061 1, 708 
Calcium arsenate_--......------------d0--.- 1, 323 |....--.----- 6, 359 40, 950 4, 500 

j Lead arsenate....--------------------0.---|-----------] |, 200 800 |......-.---|----------= 
Sheep GID sw weeeeeeeeacwsswwua---do..-,| 175,055 | 208,770 | 174,215 | 154,530 | 62, 509 : 

i E Paris green and London purple_.....-do-.-- 13, 279 1,102 | ~ 19,024 2, 340 . 2,364 

rts: . ‘ oo ; 

po icium arsenate.....-..-------------40----| 1,178, 702 } 3, 139, 633 | 3, 177, 335 | 2, 145, 653 | 2, 533, 509 | 

I Tend arsenate. oconnnnwn 2... .do.---| 1, 093, 673 | 1, 563, 982 | 2, 270, 980 | 1, 788, 345 | 1, 189, 620 

‘ 1 Includes sales by domestic producers for export. 319 

i 
‘ . . 

‘
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% _ Domestic production and sales.—Production of arsenic as arsenious - 
= | oxide in the United States in 1932 amounted to 12,704 short tons, of . 
a which most (10,489 tons) was refined and the remainder (2,215 tons) | 

ee crude. The entire output in 1932, as in recent years, was a byproduct , 
co from smelting copper and lead ores. The products for the market — | 
Bee were refined white arsenic, crude white arsenic, “black” dust, and _ , 

on ‘‘treater”’ dust. No production of red or yellow arsenic sulphide or : 
ee elemental arsenic was reported in 1932. | | - 
Bess The Jardine Mining Co. resumed operation of its mine and mill at | 

ee Jardine, Mont., late in 1932. Gold and arsenic are recovered from | 
“> ~~ arsenopyrite. The arsenic kitchens have been idle since 1927, and 

oe it is reported that the output of arsenical material is being stored. 7 
pee Virtually all the arsenic made at the copper smelter of the Anaconda 
_---—,- Copper Mining Co., Anaconda, Mont.—by far the largest producer of 
ph ' domestic white arsenic—resulted from the smelting of copper con- 
—._— eentrates, chiefly from the Butte mines, where arsenic occurs as 
Br enargite. In Utah the arsenic deposits (chiefly arsenopyrite and 
pee - scorodite) of Gold Hill, Tooele Courity, remained idle. There are Lo 
Be _ several deposits in Utah, Colorado, Washington, and other Western oe 

States that could be operated as arsenic mines if the demand justified. 
Oo With an increased price due to a demand for insecticides or weed . 

moe, killer it would be possible to increase the arsenic content of the charge ssi. 
ee, of the lead smelters at Midvale and Murray, Utah, by shipments of / 
Be ‘areenic ore from the Gold Hill or Western Utah mines at Gold Hill, coe 

me __ The smelting plants at Anaconda, Mont., and Murray and Midvale, 
oo Utah, were operated on a part-time basis or at a greatly curtailed 
eo Tate in 1932. On the other hand, production of arsenic at Tacoma, a 
me Wash., partly from foreign ores, was decidedly increased. __ 
Bo A total of 12,483 short tons of refined and crude arsenic was sold; 
a it was valued at $650,902. The refined white arsenic (10,508 tons) | 
a was sold for $560,707; the crude arsenic (1,975 tons) was sold for 
: $90,195. a | 
: Prices.—A price of 4 cents a pound for white arsenic, with the 

usual increases for small lots, became virtually established in 1927. 
_ Experience indicates that this figure encourages the recovery of 

) byproduct arsenic by the large smelting companies and that it is too 
low to allow arsenic to be made in the United States as a main product. 
This New York quotation includes freight from refinery to buyers’ 
works, which averages about one half cent a pound, and also a further 
cost of about one half cent for barreling. Tank-car shipments are 
therefore cheaper. _ 

The average receipts actually obtained from sales by producers in 
1932, as reported to the Bureau of Mines, were 2.67 cents per pound 
for refined and 2.28 cents per pound for crude arsenic. These prices, 

| of course, do not include freight. The averages reported in 1931 
were 3.00 and 2.18 cents, respectively. 

_ The British market value in the year was firm, due to scarcity of 
Cornish white and the reluctance of Mexican producers to quote in 

| sterling. Until late in the summer Cornish white was quotable at 
£24 or more a ton, but meanwhile Mexican arsenic was available at 
substantial discounts. In October, due to reported offerings from 
the Continent, the latter was cut to £21. By the end of the year 
Mexican arsenic was freely offered at £20 a ton, equivalent (with the
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exchange at $3.28) to under 3 cents a pound, and the nominal of 
premium for Cornish white had virtually disappeared. __ ee : 

| In general, quotations for arsenic compounds were lower than at — oe 
any time during the past 10 years. As in 1931, red arsenic was a 
quoted at 9% to 10 cents per pound. Throughout most of the year oe 

| lead arsenate was quoted at 9% to 13% cents and calcium arsenate at ra 
-5¥% to 6% cents. Sodium arsenate was quoted at 25 to 35 cents per a 

-- pound until October, when the quotation. was sharply reduced: to a 
7%, to 8% cents. At the end of February the price of arsenic metal LS 
receded from the 1931 level of 30 to 35 cents, to 27 to 29 cents, where Os 
it remained for the rest of the year. = =—«‘—s - one Be 

Prices of white arsenic, red arsenic, lead arsenate, calcium arsenate, sodium arsenate, | 4 
a | and arsenic metal, New York, 1922-32,! in cents per pound | | S88 

me White arsenic | Red arsenic | Calelum arse- . . ae 

Yer 9 f|__f Bea e Senate? | metal? 
| OO High | Low | High | Low | High | Low Poo SE 

We] | | is | 0 | 92 “24 [ot 17-20 res 
1923._-...-.-.------ 16 934 15% 3 {| . 18. 12 (20 -24 [2-222 50-55 a 
1924___....------.- 13% 6 15° 15 13 8 1844-24 |-...-..----- 50-55 Toye 
1926. ..-.-.-------- 64); . 3% 15. 12 8 7 1434-15)4}_.-...------| 50-55 . OTe 

1926._.....-...-.--| 3%] 3%] 12 | 10% 8 7 | We fT} 50-55 ay 
1997-2002} 4 34, 10% 9 74, 641 «1314-16 | 18 -19 50-55 | 5 
1928. -....-.---.-- 4 4 - gt. 9 7 6 | 13 -138%; 18 -19 50-55 oe 

. 1929_._.-..-------- 4 . 4& 94 9 |. 8 64, 14 -15 | 18 -19 30-35 . ma 
1930... ..--.-------- 4 . 4 - 9% 834 8 7 13-16 18 -19 30-35 So, 
1931.2 .....-.---.-- 4 4 10 93%; 9 6 10 -14 25 -35 ~ 30-35 : 
1932... | | OU | | 10 |) 88] 3] S534] 936-1336] 784-8841 27-20 2 

. 1 Oil, Paint and Drug Reporter. - | ce uate oS 

2 December quotations. = | OO . | we 

| Uses.—Arsenic is used in medicinal preparations; in lead alloys for ie 

bullets and shot; in pyrotechnic and. boiler compositions;.as a depil- _ oy 
atory agent; in the manufacture of paint pigments, opal glass, and oo 

- enamels; in textile dyeing and calico printing; as a bronzing agent or | ne 
decolorizing agent for glass; and for insecticides, vermin poisons, and = =— 8 
sheep dips. a | os 

The arsenic of commerce is arsenious oxide (white arsenic). Of the oe 

domestic output of this product in 1932, 71 percent was used in the by 
manufacture of insecticides, which requires arsenic of the highest _ 8 
grade; 11 percent for weed killers (used principally by railroads), coe 
fungicides, and wood preservatives; about 2 percent in glass manufac- : oe 

- ture; and the balance (about 16 percent) sold for export. Most of “ 
the crude arsenic produced at Midvale was made directly into sodium a 

| arsenite, a liquid used in the West for sheep dip or insecticides. - 
Due to its extensive use for boll-weevil control in the cotton fields a 

of the South calcium arsenate has become the leading product made from ” 
| white arsenic, more important even than lead arsenate, which finds its - 

chief use in poison sprays and dusts for destruction of the codling - 
moth, plum curculio, cabbage worm, potato bug, tobacco hornworm, 

: and other pests that attack fruits and vegetables. The former 
contains more arsenic, about 45 percent of the weight being As,Os. 
Lead arsenate is available in two forms: (1) Acid lead arsenate, the oe 

| principal compound, which contains the equivalent of over 28 percent 
: AsO; (33 percent As,O;); and (2) basic lead arsenate (used for certain | 

trees on the Pacific coast because of climatic conditions), which |
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co. contains the equivalent of about 20 percent As,O; (23: percent. As,Os). 7 
a A colloidal lead arsenate was placed upon the market in 1931... Paris a 
en green (copper acetoarsenite),, magnesium arsenate, and manganese 
wee arsenate are also used as insecticides. a re 

ee ~The removal of arsenical spray residues from fruits and other food © | 
ee products for human consumption is receiving a great deal of considera- | 
Cie: tion both in the United States‘and abroad. According to various. —~ 

ne recent papers, washing with quite: dilute hydrochloric acid success- 
ee fully removes all danger of poisoning and does not impair the keeping 
2 : _ qualities:if reasonable care is employed. Another problem that may 
a rise to trouble manufacturers of arsenical. insecticides is the effect of 
ms successive heavy applications of calcium arsenate on soil fertility; — 
Oy this is less serious ‘on red soils than on iron-poor soils, consequently | 
4. , treatment with sulphate of iron greatly reduces this injury. Arsenic _ 
- is an effective wood preservative, and both in Germany and in British —s_— 
ae India considerable attention is currently given to new processes . 
Bp utilizing chromates or chromic acid to fix the arsenic in the wood. 

ee The use of arsenic as a concrete admixture, expecially to inhibit lime 
ce liberation and to improve water resistance, is advocated, especially — 
po in Sweden, but the use of any poisonous material is deplored by 
Be various commentators in the German press. : ee 
Co _ Arsenic is generally considered a deleterious element in alloys. In 
oo 7 ordinary (60-40). brass, as little as 0.12 percent halves the ductility, Ss 
ee and in steel amounts above 0.20 percent result in cold-shortness - 
“sg milar to that produced by phosphorus.. In bearing-metals, however, 
P it appears to be finding a useful place. According to Wegner,’ for sy 

aan example, the effect of arsenic in lead-base alloys is to form needle- . 
oo shaped crystals with an arsenic-rich core consisting probably of 

arsenic, antimony, and tin. The interlocking of these needles pre- | : 
vents segregation. A method for introducing arsenic into antimonial = 

pe ~ lead has been patented by Betterton.*. A British patent ® describes | 
* arsenic additions. (0.1 to 2 percent) in conjunction with silicon (0.25 
me to 4 percent) and copper (0.1 to 2 percent).in the open hearth for 

making corrosion-resistant steel = eee - | 

a | FOREIGN TRADE  —| a 

_ Imporis—Imports of white arsenic (arsenious acid) dropped to 
6,882 short tons valued at $357,991 in 1932, compared with 7,791 

| : tons valued at $451,468 in 1931 and 10,471 tons valued at $725,991 
in 1930. The decline resulted in part from further reduction in im- 
ports from American-owned plants in Mexico from 8,234 tons in — 
1930 and 4,298 tons in 1931 to 3,325 tons in 1932. Mexico continued 

| to be the principal foreign source of supply, although imports from 
Japan rose to 1,643 tons, compared with 1,546 tons in 1931 and 674 
tons in 1930. Canada, formerly the second source of supply, fur- 

| nished only 841 tons compared with 1,532 tons in 1931. Imports 
from Europe more than doubled as a result of increased shipments | 
from France and Germany. 

1 Chemical Age (London), vol. 25, no. 644, Oct. 31, 1931, p. 381. 
2 Cooper, H. P., Effect of Calcium Arsenate on the Productivity of Certain Soil Types: South Carolina 

Agr. Expr. Sta. Ann. Rept., 1931, pp. 28-37. 
3 Wegner, K. H., Arsenic in Ternary Lead-Base Bearing Alloys: Metals and Alloys, vol. 3, no. 5, May 

Th etherton, Jesse O., Introducing Arsenic into Antimonial Lead: U.S. Patent 1882749, Oct. 18, 1932. 
5 Hall & Pickles, Ltd., and Smith, J., Corrosion-Resisting Iron and Steel Alloys: British Patent 351532, 

Mar. 26, 1930; Chem. Abs., vol. 26, May 20, 1932, p. 2695.



Imports of arsenical compounds other than white arsenic were gen- oa 
erally smaller in 1932 than in 1931. | | OS ’ 

. Exports —Exports of white arsenic are not reported, and ordina- os 
| rily are insignificant, as domestic requirements are supplied in part by _ 3 

imports. In 1932, however, they rose to nearly 2,000 tons, an in- a 
crease of almost 50 percent as compared with the previous year. ok 

_ American insecticides and arsenical disinfectants are sold all over the | a 
world, although separate statistics are available only for calcium ar- a8 

| senate and lead arsenate. —| | ee | cE 

| - WORLD PRODUCTION a 4 

- Prior to the World War the apparent production of white arsenic a8 
rose gradually to about 10,000 tons annually. Germany was the co 

| leading producer, but the United States and Canada were becoming Os 
increasingly important. England, which in the heyday of Cornish tin 8 
mining had produced even more arsenic than Germany, also was a va 
factor, as was Portugal. Other countries, including Japan and Aus- % 
tralia, had scarcely entered the field. Due especially to the increas- Og 
ing demand for insecticides world production expanded to more than oO 
25,000 tons in 1920 and subsequently to 45,000 tons. = | a 

| In recent years the United States has been by far the leading pro- os 
ducing country ‘and Mexico second. Sweden, however, has now. 4 

_ forged ahead, and before the end of 1933 is expected to be producing 4 
arsenic at an annual rate variously estimated up to more than 52,000. . : 
tons, or substantially in excess of the maximum quantity the world | 
has hitherto consumed in any single year. Australia is another new 
source of considerable importance. Germany, although actually pro- 8 
ducing more arsenic now than before the World War, is a relatively ae 

--—-: winor. producer,: and. the decline of tin mining in.Cornwall: has. re-— 4 
- duced the British supply of. refined white arsenic to the point where Os 

| substantial imports. are required to balance consumption. pe! Oo 

: World production of arsenic ore and. white arsenic, 1927-31, in metric tons — a 

hoe, . Country and product - = — |. 1927, | ‘1928 «| 1929 1930 {1981 oy 

Algeria: Arsenateoflead— ssi (tsi(‘i;é‘ Cs. ee a 
"Gross weight....-....-----2-------------ee-e--e] 2,482] 1,201] 2,541] 1,175 | 
Arsenic content: _...----------22 0-2 546] = 144 305 353 |...-..--.. o 

Australia: . Ct 
New South Wales— - — 4 

_.. . Ore and concentrates!._-...--------2 eee 8-2] 755 |. 5, 924 2, 814 6, 809 3, 977 , 
White arsenic..........-.-..2.--------.------ (?) 50 255] -.. + 809 672 poe 

', Queensland—Ore---_-_-.----2 2-2-0 eee eee eee oe 
. Western Australia— White arsenic--.....-.------|-----.----|--.-------|-.------.- wianaaa---| | 416 

Austria: Arsenic content of gold ores._._...--.----.-- 155 | 14 J_o eee 
| Belgium: Luxemburg Economic Union: White ar- oo - foe ot - 
, Sonic? ne nnn ne nen eeenne nn eenneene----] 2 201 | 2,659] 93,717] 8,111 | 2, 502 | 

Brazil: White arsenic.......--...---------------- 2-2. |---- eee beef] «179 
4 Canada: | | | | 
' ” White arsenic._...........i---.---------2------| 2,220] 1,821] 1,678] 1,248] ( : 
é _.. Arsenic content of ores and concentrates exported _|. 605). 643. . 694 - 804). (@) | 
§ . China: White arsenic_..._.-......-....-.--.-..------] . (2) 2, 387 - 983 500 
‘ Czechoslovakia: Ore— mo a - 

Gross weight... _...---------:.-..-..-.---.------- 1B 6 . 88 feel 
¥ Arsenic content_....-....----------------..------ 3 1 i a 

France: | . | a : . 

| ' Ore 4— . . . 
Gross weight _..----------------------------| 56,822] 69,362 | 43,263 | 48,795 | 91, 964 

, _ Arsenic content 5_...-..---.----..------------|. 4, 984 3, 703 . 8, 622 4,970 @) 
White arsenic._.....2-202 2202222222. 2456 | 2047] 33372] = 3950| | 

| See footnotes at end of table , | 
182217—33——22 ,
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co _ World production of arsenic ore and white arsenic, 1927-31, in metric tons—Con. | 

po | Co Country and product 1927 | 1928 | 1929 | 1939 | 1981 — 

» . _ Germany: S oo a : : Ore— | | | a 
ae . _ Gross weight. ._..-..-----------------2--....] 28, 783 25,710 | 27,866] 20,4387.| -°27,935 oe fee | ___ Arsenic content._--------..-----------------.| 1,498| 1,619} 13756| 1,858] 1,850 - os | White arsenic3__ 2222222 2eliccc| 6 2745 | mi] = 2578] ea | 4 425 | 
Be Great Britain: oe, a : po Bo Pa 5 7 20 |_...-2.---|-------- == : 
me _. | White arsenic and arsenic soot............-..-_.. 1, 358 -1,314 968 | 688 - 180 oS 
me ' Greece: White arsenic. -_-_....-.---.-.-.-.--..-2.-...] 1, 086 709 763 841] . 659 : 
pe Italy: Ore— _ . TL, 
BE oe Gross weight ---...--.-..-------- 0-222 eee 81 Jie... ee] feel i: 
Be Arsenic content.............-..--------22-------- 20 |.-.-.-~---|----------[-22-2-- |e -- eee 
Boo. - Japan: White arsenic.......-..0---.2- 22 1, 713 1, 829 - 1,963 1, 654 4. - ae Mexico: White arsenic.....-----..------------------.| 11,382] 12,933| 12,785! 9,476 | 6, 508 
Be Portugal: . . 
Bey Ore! ow eee eee eee eee eee 47 Q@) ~  @g @) @ me 
me White arsenic__...._......--------------2 2-8 (2) (134 105 176 | 159 " 
i . Southern Rhodesia: White arsenic_.........-........ 38 102 52 | 
Eee . Spain: Ore— . a | _ . 
po me . . Gross weight. -...:-.....---...-.-.------------- 186 |.-.-....--]---.---+~-]-....--~--|---------- , 
Bed, . . Arsenic content...........202--222 2 eel 28 |----------]--- oe} fee 7 
ee | Sweden: Ore—- 7 Oo | a, 8 
pe — .-.. Gross weight... .---..----.2-.22--.--2---------.--]| 22,100 | 22, 728 22,919 | . 21,649 53, 668 og mo _ Arsenic content-...2-222222LLIIIIIII | “420 | 4546 | 4584 | 4,350] 11, 182 - 
ae - ~ Turkey: Ore— — . | SO 7 
Be Gross weight ...-....-.-.2.--. 2-2-2. e eee ee 10 14 55 |  §4 i 
aa . Arsenie content..........-..--.--.--------22.2-2-|--- eee (?) 6 22/-  . 22 : 
ey Union of South Africa: White arsenic.......-.....-..| 58 17 . 33 — 15 &9 : United States: White arsenic........222727TIIZZZ=T7]} 10,487 | 10,675 | 13,196 | 15,808 | 12, 498 Jk 
moe Yugoslavia: Oret...._-_-..-.--22..---------2- 2-2. woeerteeee|o----s-n--|-- wenn nen e| TD jenerenneeee 3 

Bo _.1 Gross weight. Arsenic content not stated. | Oo oo o: ey : 2? Data not available. ae 3 -. - : — fo - 
Be 3 Exports of domestic product. Oo - a 
| ae .  $Ineludes arsenopyrites, mispickel, and realgar. - . a po 
- 5In addition, arsenic contained in ores worked primarily for gold and lead is reported as follows 1927, 
- oO ‘ 471 tons; 1928, 359 tons; 1929, 410 tons; 1930, 137 tons. Data not available for 1931.. | 

Bo Australia.—Much of the arsenic consumed in Australia goes into 
mene compounds for destruction of the prickly pear. Domestic require; 
oo ments have been supplied mainly from New South Wales, but Queens- / 
mot | land has also furnished considerable output in the past. New develop- 
- _- Inents in the Wiluna gold fields in Western Australia now providea 
; . large exportable surplus. The arsenic plant of A. Victor Leggo & Co. 
- on the property of the Wiluna Gold Corporation, Ltd., in this district, 
. which was producing at the rate of 3,000 tons annually, is to be im- 
. proved in 1933 by the installation of Cottrell precipitating equipment. 

The crude arsenic is shipped to Bendigo, Victoria, for refining; the 
, refinery when in full working order can produce 75 to 80 tons a 

. month.® | ) 
: Belgium.—Arsenical residues from the furnaces of the Société 

_ Générale Métallurgique de Hoboken in addition to various foreign 
materials are worked up at the arsenic works at Reppel. The prod- 
ucts include white arsenic, red arsenic, arsenic acid, arsenite and 
arsenate of soda, and calcium arsenate. - 
Canada.—The output of arsenic in Canada declined in 1932. 

Figures covering the quantity of white arsenic produced are not avail- 
able, but the value ($99,008) was substantially less than in 1931 
($135,170) or in 1930 when the output was 1,375 short tons valued at 
$109, 928. In recent years the only producer of white arsenic has 
been the Deloro Smelting & Refining Co., which treats arsenical ores 
from Cobalt and neighboring districts of northern Ontario. Imports 

6 Industrial Australian and Mining Standard, Wiluna Arsenic: Vol. 87, no. 2229, Mar. 31, 1932, p. 113.
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| of arsenicals into Canada, consisting principally of lead arsenate and a8 
calcium arsenate, declined although there was a slight increase (from ae 
83.5 short tons in 1931 to 213 tons in 1932) in the imports of white on 
‘arsenic and an even larger relative increase in the imports of sulphide | ad 
of arsenic. The decrease in exports of arsenic was from 1,546 short oe 
tons valued at $116,044 in 1931 to 894 tons valued at $65,287 in — Oe 
1932. oo : | od 

Germany .’—Approximately 4,500 tons of arsenic are produced annu- os 
| ally in Germany from domestic and imported ores. At least 15 UN 

German firms are engaged in the manufacture of arsenic compounds, og 
the output of which ranges from 8,000 to 10,000 tons a year, calcium || 
arsenate comprising about 75 percent. The exports of arsenates a 

, from Germany were 4,425 metric tons in 1931 compared with 2,578 ae 
7 tons in 1929. OF —— ) 7 ee 

Merxico.—Since 1925 the United States has obtained more arsenic _ ee 
| from Mexico than from any other foreign country. The Mexican TN 

output all comes as a byproduct from the plant of the Cia. Minera de os 
| Pefioles S.A: (American Metal Co.) at Mapimi, Durango, and the os) 

| American Smelting & Refining Co. smelter in San Luis Potosi, the rs 
| _ latter furnishing by far the major portion. Most of this arsenic is - es 

exported, chiefly to the United States. About one half of the ship- oe 
- ments to the United States are by water from Tampico; the remainder ns: 

-. enters by rail, principally at Laredo but also at El Paso. . rs 
7 In 1932 the Mexican output receded to 3,947 metric tons, less than ee 

| - one third the average in 1927-29. - | e 
Sweden.—By the end of 1932 the smelting works and housing ac- a 

commodations of the Bolidens Gruvaktiebolag at Roénnskaér were 8 
| virtually completed, with a view to coming into full production at the oy 

rate of 400,000 tons of ore a year in 1933. The shares of this company, | a 
formerly included in the ill-fated Kreuger financial network, are now se 
held mainly by Riksgaelds-Konteret as guaranty for a loan. This © eas 
great gold mine was discovered in 1925 by electrical prospecting | “oA 

: methods (which date back to 1918), and smelting has been conducted Sg 
on a steadily expanding scale since 1930. The ore is a mixture of oe 

| arsenopyrite, chalcopyrite, and iron pyrite with minor amounts of a 
other minerals containing gold, silver, lead, zinc, and antimony. nes 
The arsenic (As) content averages nearly 11 percent and has repre- | o 
sented a problem of prime importance both from a metallurgical and | os 
aN economic viewpoint. . 8 

At first the crude arsenic fume was mixed with cement ® or placed — % 
in large concrete cylinders and sunk in deep water of the Gulf of OS 
Bothnia. This proved expensive, and a concrete storage structure 7 
110 feet long and capable of holding 120,000 tons of crude arsenic | 

| was built. Since this huge warehouse is already more than half full : 
: the company is making strenuous efforts to create new uses SO aS | 
: eventually to dispose of its output without dislocating the market. . 
j Attention has been given to employing arsenic as a means of water- 
° proofing cement. Potential markets for insecticides in the newly | 
i opened agricultural areas beyond the Caucasus, in Egypt, Ethiopia, 

and the Sudan are being investigated. Close at hand are extensive 

on Gausherty, W. T. German Exports of Areenates: Bureau For. and Dom. Comm., World Trade Notes 

g * Lindblad, A. R., Treatment of Arsenious Ore: U. 8. Patent 1822103, Sept. 9, 1931. (Fume from roasti 
\ is rendered innocuous by mixing with cement and water and allowing mixture to harden before dumping) 

i ca
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me timber supplies and arsenic... Treated timbers and lumber may be 
pe exported for mine props in Great: Britain and for other purposes. . a 
go _.The.arsenic is almost completely removed from the ore mm the pre- 
cy liminary roast; only 0.5:to 0.9: percent remains in the calcines. . As 
ne no similar experience on a large scale. was known, the methods for | 

+ removal of such great quantities of arsenic from the roaster gases are a 
' of special interest. ‘T’be practice is described by Palén ° as follows: } 

Boe _-# * * The gases must. first be cooled below ‘the condensation point of | 
_ arsenious oxide (218° C.).: Later experience has shown that cooling must be | 
po carried below 150° C. to secure good efficiency in the Cottrell treaters. The first 

Be coolers were large chambers of sheet iron, equipped with air-cooled jackets to = a | provide sufficient cooling surface. An’ experiment with water cooling did not : 
Ee. prove successful. On the later coolers several improvements have been'made, — 
in and :.the cooling problem may be considered satisfactorily solved. About. one | 
hey of third of the arsenious oxide is recovered in the coolers, the rest being precipitated 
we | | in the Cottrell treaters, which are of. the plate type, of Lurgi construction. ._ : 
mo , At present the arsenic precipitated in the coolers and Cottrell treatersis drawn = 
are into closed cars and dumped on a belt: conveyor running in an underground ~ . 
. 7 tunnel to one of: two. elevators, which earry the powder to the top of the arsenic 3 
- a storage, where another belt conveyor discharges it through slots in the roof. a 
me Transportation from coolers and Cottrells to the belt. conveyor, however, will a 
ra | soon be effected by screw conveyors instead of cars, — So | 

: . a 339 Palén, A. G. Paul, Smélting at Rénnskér, Sweden: Eng. and Min. J our.; vol. 133, no. 6, June 1932, pp. a
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| = By Franx L. Hess oe oe oe 

The demand for radium, uranium, and vanadium, like that for most 8 
other substances, was small in 1932. During the year 61 short tons oA 
of carnotite-bearing ores were sold carrying 481 milligrams of radium 4 
and 3,755 pounds of uranium oxide, U;O3 (3,186 pounds of elemental oo 

| uranium), also concentrates, both chemical and mechanical, carrying © Oe 
231,461 pounds of vanadium pentoxide (109,092 pounds of elemental — a 

| vanadium). The uranium ores were valued at $6,150, and the vana- og 
a dium concentrates at $102,527. _ OO a 

' "No exports of uranium or radium are known to have been made, 4 
_ and records of vanadium concentrates, salts, or ferrovanadium were — 4 

not kept separately. Imports are shown in the following tables. a 

a Vanadium ore (steel-hardening) imported for consumption an the United States, re 
—_ | a 1928-824 . 7 os 

Be | Kor a Value wn 

| © 1928. nee ene pect eeeneeeeeneeeeneeeene} 1,104,320| $49,771 a 
1999-20 -- oo 22a 2s -sn nnn ne nena nnenasennsaneneesnereesaestes seston s2-.| 19,519,360 | 794,734 | 
1930_._..---.------------- -- ene nee ene een eee | HM, 576, 320 491, 633 . 7 

1 No imports reported for 1931-32. a | | | - _ Mo " 

7 Uranium and radium salts imported for consumption in the United States, 1929-32 oo : 

| BC | 199 = | 1980 1931 =| 932 | : 
Class 0 Q | Q oo 9 | oe - : 

uan- uan- uan- uan- : 

_ Uranium oxide and salts of . | | , 
pounds.._..| 272,913 |$344, 548| 231, 194| $306, 566] 180, 0491$233, 601| « 122, 220/146, 051 oe 

Radium salts_.......--grams1__] 10. 69 | 579,085| 16.86} 924,852] 13. 41| 731,204| 9. 14] 479, 028 
Radioactive substitutes......-.-| () 183} (2) F- 971, (8) 267| = (2) 2, 513 : 

| | {._._} 993, g16]_._.____|1, 232, 380[_._....--] 965, 072|._....._.| 627, 592 | J 

: 1 Bureau of Foreign and Domestic Commerce publishes quantities as follows: 1929, 165 grains; 1930, 260 ’ 
: grains; 1931, 207 grains; 1932, 141 grains. 
: 2 Weight not recorded. _ . 

| The production of ferrovanadium in 1932 was 109 gross tons con- 
taining 89,624 pounds or an average of 36.73 percent of vanadium 
(metal). The shipments of ferrovanadium in 1932, amounting to 283 

: tons, contained 235,118 pounds of vanadium, and the average value oo 
per pound of contained vanadium was $2.99 f.o.b. furnaces com- 
pared with $3.13 in 1931. | | | 

327 |
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i Prices—During 1932 prices were largely a matter of bargaining— 
pe entirely so as far as uranium ores were concerned. Vanadiumorewas | 

ee - quoted by the Engineering and Mining Journal through the year at . 

Ro about 26 cents per pound for the V,O; contained, f.o.b. shipping on 
aan point, but this quotation was nominal. | a =. 

Ao -Ferrovanadium was quoted at $3.05 to $3.30 per pound of contained a 

--.- vanadium, delivered, the price depending upon the quality. In : 

Bo December the quotations were $2.60. to $2.80. Fused vanadium - 
fe - oxide containing 86 to 92 percent V,O; was nominally priced at 65 S 

eo cents to $1.25 per pound of contained V.O;. a / | 

SO Radium.—tThe uses of radium are few, but the value of radium for 
ss these uses is largely determined not in the ordinary terms of. dollars 

ae and cents but in terms of human misery saved and human knowledge | 
acquired. From such a viewpoint radium has been invaluable. = , 

Bos: _ The principal use of radium is therapeutic. It has become a stand- . 

me ard remedy for the removal of birthmarks, the cure of fibroid tumors, 4 

and the alleviation or cure of certain cancers. It has also been used. 

- successfully in certain cases of leukemia, tubercular glands of the —s| 

Bee neck, and other diseases. Ce | 
eo In a hearing before a subcommittee of the Committee on Mines ed 
Go ~. and Mining in 1930, Dr. Howard A. Kelly’ said that if radium had no os 
~—s more value than as a palliative ‘it would be well worth all our efforts’, oe 

Be and it has also been said that radium would be worth its whole cost : 
bo as a cure for fibroid tumors. | 

[oad _ The service that the discovery of radium has rendered science and 

ee through science the electrical industry (including the radio industry), oe 

¥ by the new conceptions of the constitution of matter that 1t has given, | 

a cannot be valued in dollars but is very great. | ) | : 

: Radium has been used recently in the examination of steel for flaws. 
- Radium in a tube is placed on one side of the metal, and a photo- 

| eraphic plate in a holder is held on the other side. After developing 

oo the plate, flaws in the metal will be shown by differences in exposure. 
The use of radium for ionizing air, thus making it a conductor that 

prevents the accumulation of static charges of electricity in rolling or 
molding rubber, has been reported. | 

| Uranivum.—There are few if any practical uses for uranium as a 

| | metal. In the form of various salts it is used for coloring ceramic 
| glazes. Large quantities are used to give a creamy tint to heavy 

glazed building tile for facing large structures, cornices, etc. A small 
quantity of salts is used in chemistry. 

Vanadium.—V anadium is used for making tough steels, but its use 
undoubtedly would increase much faster if the price could be lowered. 
As an illustration, it has been said that in the highly competitive 
manufacture of automobiles makers of one machine refused to use 
certain steel because the added cost was 11 cents per car. | 

In high-speed steels there is apparently a tendency to increase the 
vanadium content. One such steel contains tungsten, 17 percent; 
chromium, 4 percent; vanadium, 1.75 to 2.3 percent; carbon, 0.8 per- 
cent; remainder, iron. 

1 Manufacture of One Gram of Radium, Hearing before a Subcommitte of the Committee on Mines and 

ETN noe of Representatives, 7ist Cong., 2d sess., on H.R. 4811, Feb. 11 and 25 and Mar. 4, 11, and
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In adding vanadium to steel the practice is usually to introduce it 

in the form of ferrovanadium, but steel makers have added some a 

vanadium to steel by adding vanadium oxide to the molten slag. _ 

‘In the contact process of manufacturing sulphuric acid and in the : 

making of certain organic chemicals the use of vanadium is apparently 

increasing. ee | Oo . : 

| | THE DOMESTIC SITUATION | . “ 

The largest American operator, the United States Vanadium Cor- a 

poration, exhausted its roscoelite (vanadium mica) mine on East | 

Rifle Creek 11 miles north and a little east of Rifle, Colo., and closed | 

both the mine and the reduction plant at Rifle about July 1, 1932. | 

The ore deposit had been measured so carefully that the approximate oes 

date of stopping operations had been known for a considerable time. x 

The company owns many of the claims formerly held by the Standard | - 

| Chemical Co. in. and near Long Park, Montrose County, and by the 4 

Radium Co. of Colorado near Gateway, Mesa County, but no mining a 

was done on them during 1932. The claims of the Vanadium Corpora- . 

tion of America at Long Park also remained idle. All of these claims a 

| carry carnotite (hydrous potassium uranium vanadate, K,0.2U0Q3.- ¢ 

V.0;3.H,O), roscoelite, and a group of less-common vanadium min- : 

| erals, and it seems probable that when they are worked it will be desir- ae 

able to save radium as a byproduct. During the year only one com- | a 

pany mined ore for the isolation of radium. — The Shattuck Chemical " 

~ Co. of Denver mined ore from claims along Dolores River in the a 

McIntyre district (Colo.) for radium and uranium and for vanadium. | 

Some radium was made in the form of high-grade bromide and some | 

in the form of low-grade chloride. ‘The work was largely experimental os 

in an endeavor to save all three products—radium, uranium, and 

vanadium. | | | . 

The following shipped small quantities of carnotite ore in 1932: | 

Sullivan Bros. at Nucla, Colo.; H. W. Balsley (Yellow Circle Mining . 

-Co.), Moab, Utah, with deposits on the southwest side of La Sal Moun- 

tains, about 16 miles east of Moab; Shumway Bros., Blanding, Utah; ae, 

and R. E. Adams, 331 Pitkin Avenue, Grand Junction, Colo. 5 

Shumway Bros. claims in the Blue (Abajo) Mountains were discov- 

ered during the year, surprisingly late aiter so many years of pros- od 

pecting in the general area. of 

About the close of the year the property of the International Vana- us 

dium Corporation on the south side of Dry Valley 55 miles southeast “ 

of Moab, Utah, was acquired by the Molybdenum Corporation of a 

America, and a quantity of fused vanadium oxide made in 1931 was 

taken over. The ore on these claims is of lower grade than the ros- oA 

| coelite deposits exhausted on East Rifle Creek and carry some carno- | os 

, tite, of which rich pockets are found here and there. _ | : 

| The Garfield Vanadium Co. did some development work on its ~ 

roscoelite property on the west side of Hast Rifle Creek opposite the a 

| United States Vanadium Corporation property. The United Vana- 

. dium Corporation reported the mining and concentration of a consid- 

erable tonnage of low-grade vanadinite-bearing rock at Drippmg 

| Springs northwest of Christmas, Ariz. 

: The Kingman Refining & Smelting Corporation mined and con- 

, centrated some higher-grade ore at Good Springs, near Kingman, | 

No vanadinite is known to have been sold during the year.
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Be - o ... FOREIGN COUNTRIES | a | 

—  - Canada.—Although not yet a formidable competitor of the Belgian 
eo company, Union Miniére du Haut Katanga, the pitchblende deposits _ 
~ . .. discovered. early in 1930 by Gilbert LaBine of the Eldorado Gold 
Bo Mines, Ltd., on the east side of Great Bear’ Lake, Mackenzie district, | ~. Northwest Territories, Canada, have such a. dramatic appeal that 
Bo they attracted considerable attention: | | | 
ce __ .The Arctic Circle crosses the lake a short distance north of the - be deposits. The country has been heavily glaciated and is exceedingly — Bo inhospitable, but.it has the lure of potential wealth reached with great - ae difficulty... 2 he | Be | The area is reached from Edmonton by a train that runs to. Water- | Bes ways (285 miles), and the trip requires about a day. Thence an air- | 
~ . Plane trip of 850 miles lands one at LaBine Point or other places in the — 
we _ Vieinityimanotherday, 2 | oe The climate is severe. | Airplanes fitted with skis can make the 
oe trip during about 3 winter months. Darkness at Great Bear Lake a 
oe makes landing bad during part of the winter. Ordinarily, the ice 
ae breaks up on the bays about the last of June, but.the lake is not free of | 

ee ice until the second half of July. Freezing begins after August 15.. © i In 1931 the Canadian Government dispatched topographers, a 
' .-_. geologist, and a representative from the Mines Branch to the ‘area, | Pe and all have issued valuable reports, The Mines Branch investigated ‘ 
po the isolation of radium from the ores and made flotation tests for ' -...-- removing the sulphides but did not find the process very satisfactory. =~ 
eo _ Analysesof two samples gave: — oo | ne eG 
a Part analyses of pitchblende ore from LaBine Point, Great Bear Lake, Mackenzie : aa . — district, Canada a oe | 

Be oe | A B | , ; AR | 

: U303__.-.-.--------percent_- 56. 91 63. 94 Bi_....._........--.-percent_. 0.18; Trace : Th __._--.---2.-------do___- Nil Nil |] As_----.--.-_.---___._do___- 215 14 | V205...---------------do.-.-]- Trace Nil || Fe.-._-.---_-.._2 2.222. do_._- 1,01 77 Cu.-..-----2----------do---} 70) 66 |] Sao] aos 90 : Ni._-.--...--.--._.-...do_..-]| Trace Trace || Ag...-......ounces per ton_. 1, 41 1.72 Co__.....------.2-..---do0_-_- .13 «10 |} Aull do_ 19 Trace 
PbO 2) 12. 00 12, 18 

_ _ An analysis by J. P. Marble? of carefully selected material from the 
deposit of the Eldorado Gold Mines, Ltd., gave the following data: 

_ Average results of five analyses, percent: Lead, 10.48; uranium, 
52.06; thorium, none; approximate age, 1,375,000,000 years. . 

The age is therefore pre-Cambrian. These data are valuable in 
that they show the age of mineralization which otherwise could not be 
determined even approximately owing to the absence of fossils, and 
it places it at a definite time in the pre-Cambrian. | 

The following papers deal with the Great Bear Lake pitchblende 
area: 
_Broaproot, W. C. Possibilities of Natural Radiations from the Great Bear Lake Pitchblende Deposits on Gene Mutations. Sci., vol. 75, 1932, pp. 334-335. CaMpBELL, E. E. Facts vs. Fiction about Great Bear Lake. Eng. and Min. 

Jour., vol. 182, 1982, p. 500. 
Coorer, Courtney R. The Trail of 732. Saturday Evening Post, Nov. 12, 1932, pp. 8, 9, 47-49. A popular account of the country. 

3 Marble, J. P., Paper delivered before the Geological Society of Washington, 1933 (unpublished).
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‘Day, Mason Bernwarp. Prospecting and Mining for Gold, Silver, and a 
Radium at Great Bear Lake, Northwest Territories, Canada. Inst. Min. and “4 
Met., Bull. 339, London, 1932, pp. 33—45. oe | a | a 

Kipp, D. F. A Pitchblende-Silver Deposit, Great Bear Lake, Canada. _ Econ. | en 
Geol., vol. 27, 1932, pp. 145-159; Great Bear Lake Developments, 1932. Geol. cost 
Surv. Canada, multigraphed, 1932,12 pp. 2 = = 3°) =: ne os 

| McDonatp, Roprericxk C. Surveys at Great Bear Lake, 1931. Canadian 8 
| Min. and Met. Soc. Bull. 240, Apr., 1932, pp. 209-223,: oo oN 

Rei, J. A. The Minerals of Great Bear Lake. Note on the Geology and ae 
Mineralization of the Echo Bay Region, Great Bear Lake. Canadian Min. Se 
Jour., vol. 53, 1932, pp..61—66. ne ; ae ae | cea 

Spence, H. 8.. Great Bear Lake Finds Look Good to Government Expert: he 
Northern Miner, vol. 17, 1931, pp. 1 and 3; Radium and Silver at Great Bear os 

| Lake. Min. and Met., vol. 18, 1982, pp. 147-151; Radium-Bearing Minerals oe 
from Great: Bear Lake, Northwest Territories. Canadian Mines Branch Mem., eS 
ser. 48, 1931, 4 pp.; Occurrences of Pitchblende and Silver Ores at Great Bear on 
Lake, Northwest Territories. Canadian Mines Branch Mem., ser. 51, 1931, oe 
6 pp.; Character of the Pitchblende Ore from.-Great Bear Lake, Northwest NS 
Territories. Canadian Min. Jour., vol. 53, 1932, pp. 483-487. | 1 A 
oTuomson, Exuis. Mineralogy of the Eldorado: Mine, Great Bear Lake, os 

. Northwest Territories. Contributions to Can. Mineralogy, 1932. Dept. of : 8 
Min. and Pet., Univ. of Toronto, pp. 43-50... __ Co - Co | ne 

| . By the summer of 1932 more than 2,000 claims had been staked and © ed 
filed. According to Kidd 35 tons of pitchblende were shipped ’n 1982 
and 20 tons in 1931. Both lots were awaiting treatment. Ten tons — et 
of rich silver ore were also shipped by the Eldorado Gold Mines, Ltd. => aS 

| The geology of the district was studied by Kidd.* a 
Concerning the pitchblende deposits, Kidd says: * | a 
1. Eldorado deposit, LaBine Point. This is the original discovery and has 4 

received most development to date and the most study. The pitchblende has 7 
been found in three shear and shatter zones cutting altered sedimentary and vol- oot fg 
eanic rocks near their contact with intrusive granite. The zones trend east- | oS 
northeast and are several hundred feet apart. In the middle one pitchblende ae 
and native silver have been found at. intervals for 1,400 feet from the lake shore | | 

- back toasmall pond. In the northernmost zone pitchblende only has been found. 
It has been mined from: two lenses 350 feet apart. Two lenses of pitchblende | ee 
have been found in the northernmost. zone, but no mining has been done. The | ey 

' mineralization, particularly in the middle zone, is highly complex, some 27 metallic le 
minerals, exclusive of surface alteration products, having been found so far. Pre- 4, 

| liminary studies indicate that pitchblende is one of the earliest formed minerals a 
of the deposit and that the silver is fairly late in the mineral sequence. ot 

: During 1932, surface mining was done, and between April and August 35 tons od 
. of pitchblende ore and 10 tons of silver ore were obtained from open pits. This | : 

was shipped out by boat. Little more exploration was done except in the autumn - 
_ of 1931 when at a point approximately 3,800 feet from the easternmost discov- od 

eries, in the edge of a pronounced gully, silver mineralization was reported to have . oe 
been found over a width of ‘22 feet with values from 30 to 150 ounces of silver. | ane 

In the latter part of August a mining plant arrived by boat, and a crosscut 4 
tunnel has been commenced to intersect the north end of the middle zone at a . 
depth of 80 feet. | _ . 

2. Bear Exploration and Radium, Ltd. This company is developing the dis- | rn 
covery made by N.A.M.E. in 1931 at Contact Lake. i : 

A zone of fracturing and some shearing, striking northeast with a steep dip oS 
| and 1% to 3 feet wide, cuts massive diorite. At one point in it a lense of pitch- 

blende, possibly containing several tons, is present together with native silver : 
which at one place is visible as scattered wires across a width of 1 foot. In a pit . 
further along the zone more silver is present, in spots abundantly, and at this 

, place an adit has been started along the zone into the base of a hill. . 

It is remarkable that only the two discoveries of pitchblende have 
been made. Oo , : 

& ° Kidd, D. F., Great Bear Lake Developments, 1932: Geol. Surv. Canada, multigraphed, 1932, pp. 2-3. : 
: 4 Work, cited, pp. 5-6. — . *
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os _ During the year the Eldorado Gold Mines, Ltd., erected a plant | 
fe for the isolation of radium at Port Hope, Ontario. It is estimated 4 
ven that 1 gram of radium will be produced from each 10 tons of ore. ; 
me _ R.J. Traill and W. R. McClelland, of the Mines Branch at Ottawa, . 
mo | devised a system for the extraction of radium from the ore, but to a 

re what extent the system is used in the new plant is unknown. No - 
co radium had been produced by the end of the year, = = 8 8 =—— “ 
aa News items stated that the Canada Radium Mines, Ltd.,> and 
~ «International Radium and Resources, Ltd.,° made preparations to © : 
Pe concentrate uraninite from pegmatite at Wilberforce, Haliburton : 
Bee Township, Ontario, = 3 ee . 
Byun Another news item’ states that the University of Toronto had | 
eo installed apparatus for the gathering and sale of radium emanation 
elu (radon). ON re | ee oe 
Bo _ The discovery of carnotite on Quadra Island was reported, and the : 
ee announcement was made that it would be exploited.2 More informa- oe 
Be tion is desirable. | I ; SO : 

Belgian Congo.—The Belgian Congo has dominated radium pro- a 
eo duction and marketing since 1923 and still holds the leading position. | 
aa _ Throughout these years 1t has owned the largest and richest uranium . 
_ deposits in the world and has had the Belgian Government as a part- : 
fe ner in the enterprise,’ giving it all possible advantages as to Govern- : 

ment contacts. a OP 4 
bo ~ The principal uranium workings are at Chinkolobwe, but appar- oe 
'. ently there are a number of smaller deposits. __ oo , : 
» - * ‘The company radium plant at Oolen, Belgium, began workin 1922 | 
Be and turned out its first radium (2.7 grams) in December of that year. 
Bo Sales began in 1933 when 20 grams were marketed, and by the end | 
he of 1931, 315 grams had been sold. Besides the sales various quanti- | 

an ties had been loaned or given to Government agencies or institutions ; 
me and the output by the end of 1932 probably had exceeded 400 grams. _ 
- Kenya.—Pitchblende is reported to have been found in the Loldaiga _ 
m Hills 30 miles from Nanyuki,” but no details are at hand. - 

Czechoslovakia.—The first radium isolated—that extracted by 
the Curies in 1898—was produced from pitchblende mined at St. , 

| _ Joachimsthal, Austria, known since the Great War as Jachymov in | 
the newly formed country of Czechoslovakia. The making of | 
uranium pigments and other salts had been carried on there for many 

. years, and the production of radium was begun by the Austrian © 
Government in 1906; the first recorded production—0.7217 gram— 
was made in 1909. The production to 1930," had been 39.039 grams. 
In 1932 the production of elemental radium contained in salts was 
about 4 grams, and 3.750 grams (in 8.650 grams of salts) had been 
produced in 1931,” so that a total of about 46.789 grams (approxi- 
mately 1% avoirdupois ounces) had been produced to the end of 1932. 
In 1932 1.876 grams and in 1931 0.797 gram were sold. In 1931, 15 
grams of radium had been retained by the Ministry of Public Works 
and 7.4337 grams by physical laboratories, the Ministry of Health, 
and various state, university, and municipal hospitals—a total of 

5 Engineering and Mining Journal, vol. 133, 1932, p. 303. 
6 Toronto Mail and Empire, Mar. 19, 1932, p. 19. 
7 Mining Review, Salt Lake City, vol. 34, 1932, p. 8. 
§ Mining Truth (Spokane), Nov. 15, 1932, p. 9; Dec. 15, p. 4. 
* Cullen, William, The Northern Rhodesina Copper Fields: Min. Mag., vol. 48, 1933, p. 211. 
10 Mining Journal (London), vol. 179, 1932, p. 826. 
11 Bailey, John W., Jr., Report of American Consul General: Prague, Aug. 28, 1931. . 

. 13 Bliss, Don C., commercial attaché, Prague: Econ. and Trade Notes No. 204, Mar. 9, 1983.
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22.4337 grams. As only 2.673 grams were exported. of the 7.750 an 
grams produced in 1931. and 1932 the quantity now in the country =. 
is apparently more than 27 grams. a | et 

_ In 1981 the ore required for the 3.750 grams of radium produced a 
_. was 232 metric tons,” which apparently was hand-picked to 28.65 - 

| metric tons. If similar ore was produced in 1932 about 248 tons “a 
would have been required. In 1930, 20.267 metric tons and in 1931, | a 
19.063 metric tons of uranium pigments were made. Export sales 

: are said to be made through a sales office at Frankfurt am Main, me 
| _ Germany “jointly with the Belgian products, on a quota scheme. 4 

The Belgian production contingent for ore is twice the amount of the s 
Czechoslovak quota.” “ a | ) oo on 

Australia.—Efforts are still being made to work the uncertain 5 
radium deposits on Mount Painter m the desert of South Australia. | os 
The Australian Radium Products, Ltd., was to take over the assets 
of the older Australian Radium Corporation, N.L. | - oe 

Six tons of concentrates were made and sent to a reduction plant at. eng 
_ Dry Creek, and “70 milligrams of radium salt” have been extracted _ rae 

and sold.® The concentrates are said to carry 8 percent U3Ox. — | a8 
_ Before the end of the year another reorganization was proposed = =| 

| after. which the company was to be called Radium Products, Ltd., a 
| with a capital of £300,000 and to which the leases on the Mount > a 

Painter property were to be sold for £110,000 in paid-up shares. me 
The urantum minerals are autunite and torbernite. Little is known oe 

_ of the unoxidized minerals. a | a : 
: Germany.—A report from Consul Sydney B. Redecker, Frankfurt oe 

| am Main, dated March 29, 1933, gives the following information: a 

- Germany has’a small output of radium salts, which is secured entirely from os 
radioactive mineral springs rather than ore deposits. oe | us 

_ The entire German output of radium from springs is furnished by the mineral . . ald 
_ springs at Kreuznach, in southwestern Germany, well known for their curative . 

- waters. These springs yield a deposit of silt or mud, and it is from this deposit SS 
that the radium salts are secured. On an average of around 20 tons of. silt, or 8 
radio-barium, accumulate each year, and this deposit yields around 1.75 milli- see 

. grams of radium per ton and. in addition certain quantities of thorium and pe 
actinium. — oo - : | ne 
Inasmuch as the deposits must in any case be removed from the curative 04 

waters, no special costs are involved in procuring them so far as radium recovery oa 
is concerned. It is profitable, therefore, despite the low yield, to work the de- at 
posits for the securing of radium salts and radium preparations. It is stated e 
that other radioactive substances are not removed since they enhance the value aa 
of the medicinal preparation. | oS 

A second mineral spring containing radioactive substances is known to exist A 
at Baden-Baden, the “Kloster” Spring, but the exploitation of radium has not oo 
been found profitable in the case of these springs due to their restricted flow me 

. and insufficient deposits of the radium-containing mud. : 

| Russia.—It was announced that the ‘Moscow rare-metals plant “ 
has succeeded in producing radium on a factory scale” and that “the . 
Commissariat for Heavy Industry has passed a resolution providing = 

| for further scientific research work in the field of rare metals.” | 
The ore is tyuyamunite (CaO.2U0;.V,0;+H,0)-bearing material 

| from Tyuya Muyun Mountain, Fergana, Russian Turkestan. 3 

131 metric ton equals 2,204.6 pounds or 1.1023 short tons. . , 
14 Don C. Bliss, commercial] attaché, Prague, Quotation from ‘‘Narodin Listy’’, Mar. 7, 1933. : 
18 Winton, L. j .. The Mount Painter Radium Field: South Australian Min. Rev., half year ended | 

June 30, 1982, pp. 88-50. | 
16 Economic Review of the Soviet Union, Mar. 1, 1932, p. 115. | 

| N .
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ee It is also said ’ that 5 tons of vanadium were produced in Novem- 
ee ber at a plant in Kertch, Crimea by a process worked out by the 

oe Institute of Applied Mineralogy. The vanadium is extracted from 
Co titaniferous magnetite used in blast furnaces. The deposits in the : 
ee Urals and in the Kuznetzk Basin are said to be very large. Titanium 

also is extracted from the ores. | Oe . 
eo Wi Nothing is known of the production of vanadium from the tyuya-. | 

munite ores of Fergana. a a | Oe | 
a Northern Rhodesia.—At Broken Hill, Northern Rhodesia, the = ~ 
ae Rhodesia Broken Hill Development Co., Ltd., late in 1930, completed. 
a a plant with a capacity of 50 tons per month for the production of fused | 
ae vanadium oxide. The ore mineral used is mostly descloizite, but 

oy there is also some vanadinite; these minerals are found in the oxidized | | 
- parts of the great lead-zinc deposits. Large stock piles of high-grade. 

me vanadium ore had been accumulated before the vanadium plant a 
» ss started operation. Operation began in January 1931 '% with an | 

output of 10 long tons of fused oxide for the month. In July the | 
~ - — gutput had increased to 25 long tons (28 short tons) per month? | 
Oe and by January 1932 to 51 short tons of fused vanadium oxide carrying - 
Be 90 percent V;O;.% A monthly output of 100 tons of concentrates _ 
oe carrying 16 percent VO; was reached in the second half of the year. . 
3 The fused vanadium oxide and vanadium concentrates are sold in 

Germany and France and have furnished sufficient profit to carry: the . 
ae expense (£6,000 per month) of caring for the entire lead and. zinc. _ 

-.. ss plant and to leave a small surplus.”! rs - 
a -. The output for the year 1932” was 676,806 pounds of contained : 

ae vanadium in fused vanadium oxide carrying 90 percent VO; (about — : 
ee 671 short tons of fused oxide), nominally valued at 13s. ($2.28). a oe 
ro pound. In 1931, the output was 335,971 pounds of vanadium con- , 
Be tained in 333 tons of fused oxide valued at £226,000. ee | . 
E , Southwest Africa—No data are at hand on the production of 
cS vanadium in Southwest Africa during 1982. In 1931 the production — : 
o of concentrates amounted to 4,602 long tons (5,154 short tons) con- 
— taining 17 percent vanadium pentoxide (V,O;). Exports of vanadium 

| concentrates were 3,940 long tons in 1931 and 3,835 long tons in 1930. 
| Peru.—No shipments of vanadium ores are known to have been 

made from Peru either in 1931 or 1932. | 

RADIUM MEDICAMENTS | - 

_ Almost since the discovery of radium efforts have been made to 
use it in the treatment of disease, and many radium-bearing substances 
have been placed on the market for the treatment of bodily ills, for use 
as cosmetics, and particularly for use in drinking water. - 

During 1932 considerable public attention was attracted by a 
newspaper account of a wealthy man who died from drinking water 
into which a radioactive element had been introduced, and the tragedy 

| focused attention on the fact that comparatively little is known either 
of the value or the danger of such preparations. | 

17 Economic Review of the Soviet Union, New Products of Soviet Metallurgy: Vol. 7, December 1932, 

PE Mining Magazine (London), vol. 45, 1931, p. 128. 
19 Engineering and Mining Journal, vol. 132, 1931, p. 136. 
20 Rhodesian Mining Journal (Johannesburg), vol. 6, 1932, p. 159. 
21 Mining Journal (London), vol. 174, 1931, p. 606. 
22 Rhodesian Mining Journal, vol. 7, 1933, p. 113.
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Schlundt, Fulton, and Bruner published the results of a study a 
of three radium-water generators from which they concluded that the | oe 
risk was “rather remote.” No statement was made of any possible LS 

‘benefit to be derived from the use of radioactive water. 
| No experiments on the quantity of radium that might be beneficial : 

or harmful are known to have been made}on large animals, but _ os 

Dr. Schlundt is now experimenting with white rats. oe 

| During 1932 prosecutions initiated by the Federal Trade Commis- - 
sion against makers of allegedly radioactive medicaments caused 2 _ a 

| or 3 companies to go out of business, and 2 cases were pending. aa 

| Dr. R. R. Sayers, former chief surgeon of the Bureau of Mines, | : 
canvassed the hospitals and physicians of the United States to learn : 
how much radium was in use and how much more was thought to be Se 
needed.% He found ‘710 individuals, companies, and hospitals, | OY 
owning 124.7 grams of radium, estimate that they need 117.4 grams “4 

more. From the reports it is estimated that approximately 80,000 oo 
patients are treated annually with radium.” | | , ‘ 

23 Schlundt, Herman, Fulton, Ralph G., and Bruner, Frank, Radium-water Generators: Jour. Chem. | oe 

Education, vol. 10, 1933, pp. 185-187. eet 

4 Sayers, R. R., Radium in Medical Use in the United States: Information Circ. 6667, Bureau of Mines, 4 

_ October 1932, 6 pp. 
8
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| | By C. W. Davis anp H. W. Davis . | ’ 

. - Although platinum occurs over a wide area in Alaska, California, — er. 
and Oregon (the chief producing localities of this country) the propor- | og 
tion of the platinum metals present usually is small, and the deposits | ok 
could: not be worked profitably if it were not for the gold content. The a 

- quantity of platinum metals recovered annually from these placer —_; 
deposits is almost negligible in the world supply, averaging about 500 og 
ounces for the past 10 years. Much larger quantities of platinum ‘4 
metals are obtained in the United States as byproducts of gold and SE 

. _ other metals (about 7,200 ounces annually during the past 10 years), 
but the total output from domestic. sources has small importance _ Of 
compared with domestic consumption. The United States is, how- os 

: ever, an important contributor to the world supply of refined new oe 
metals, furnishing about 50,000 ounces annually for the past 10 years. . = 
The bulk of this output is from crude platinum imported from foreign Se 

| sources, notably Colombia.  =—> | OS a 4 

| Salient statistics of platinum and allied metals in the Untied States, 1 981-32, in troy oS 

ee | ounces oo | | 2 

ae | oo , - 1931 1932 ae 

- Production: - | | | | fo. | Le 
__ Crude platinum from placers.....-.....------------------------------------- 885 1, 074 La 

-. New metals: : | fe | os 
Platinum... ..........-..----.------ 22+ ee ne ne nn een eee 131, 274 1 14, 666 rT 

| Palladium... ...........--.---2-222-2--0----e-0ec-esecereeeoeeeeeee eee 2, 742 1, 252 ey: 
Otero eeeeeeeeeace race cencc ee ce nce cece eee c cee eeneenneeeneee 2,189) «1, 698 | A 

- - 36,205| 17,616 if 

_ Secondary metals: a | ae 
Platinum. ...-----------e---ee--cenenncecnceneceeeeeceeeceeeeeeeceneee--| 33, 887 21, 635 “ 
Palladium... .............-......------------ e+e eee eee 6, 331 5, 783 4 

Other ....-.-c.2..2.-.-c22.222-22ce2eeseconecsnesneenecenceeeeneeeeee ee 3, 566 5,170 | 

—_ | 43, 734 32, 588 oa 

Stocks in hands of refiners, Dec. 31: an | SG 
Platinum _...--------2----cesec-s--ae-enececceecenececececeneeeneeeneeeeee-| 51, 281 37, 976 . 
Palladium. .....--...-.....2-2-2--22c02-seseeceeccceecenecseceeeeeeeeeeeeeeel 17, 858 19, 707 8 
Other.....--------...2.-22c22ss2sessseccensecsecceeceenreceneceneceeeeeeee-] 19,701 18, 228 . 

) | 88, 485 75, 911 : 

Imports for consumption: — | 

Platinum. .......---.---------------eeneeeneneeeeeeeeeeeceeeceneeneeeneeee-| 91, 728 33, 218 : 
Palladium .....-.---.--2s..2.0-..-s22-ac2sssnesenecsnceeeceseceeneeeeeeee--| 28,070 15, 445 : 
Other.........---------------------- nnn eee n eee ----]| (9, 834 7, 384 

| | ‘| 129, 682 56, 047 

Exports: 
Unmanufactured............-...----...-...--------------------- +--+ ++ eee 1, 209 20, 108 

Manufactures (except jewelry) -...-.-------.-----.--------------------------- 1, 190 2, 032 

° a . 

- 1 In 1931 includes 5,595 ounces of new platinum from domestic sources comprising 198 ounces derived from 

crude placer platinum and 5,397 ounces obtained from domestic gold and copper ores as a byproduct of 

refining; in 1932 includes 1,912 ounces of new platinum from domestic sources comprising 218 ounces derived 

from crude placer platinum and 1,694 ounces obtained from domestic gold and copper ores as a byproduct of 

reumne 337
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ma It is estimated that the world’s known workable deposits of platinum 
Bo can supply annually a production of 235,000 to 255,000 ounces of new 
Be platinum and 70,000 ounces of palladium. Canada can furnish 60,000 

ae to 70,000 troy ounces of platinum, Colombia 40,000 ounces, Russia sw 
a 100,000 ounces, South Africa. 30,000 to 40,000 ounces, and the rest of - 
ree the world 5,000 ounces. Canada also can produce about 60,000 troy - 
eo ounces of palladium annually and the remainder of the world about © | 
Be 10,000 ounces, | | - : 
eo | CRUDE PLATINUM — | | 7 

Bo _. Production.—Mine returns for 1932 indicate a production of 720 
ie troy ounces of crude platinum in Alaska, 280 ounces in California, and | 
-. 74 ounces in Oregon—a total of 1,074 ounces (885 ounces:'in 1931). 
pe The greater part: of the production in Alaska was from placers:in. the 
Oo Goodnews Bay district: south of the mouth of the Kuskokwim River, 

but a small quantity was recovered in: placer gold‘ mining ‘on: Dime 
~ Creek, Seward Peninsula: In California most of the platinum pro- 
Pe _ duced was a byproduct of dredges working the gold placersin Merced, _—_{ 
He Sacramento, and Stanislaus Counties... Thé production ‘in: Oregon 

_ was-chiefly from:Curry County. 9 ) 
Be, -Many gold and copper ores in the United States contain compara- “ 
Boo tively small quantities of: platinum. ‘These ores furnish the greater - 
ee _ part of the new platinum recovered annually from domestic sources. | 
eo In. 1932, 1,694 ounces of platinum were: recovered: as a’ byproduct of : 
Be _ refining gold and copper ores compared with 5,397 ounces in. 1931. ne 
poe _ Purchases.—Platinum refiners in the United States reported pur- _ : 
Ho | chases of domestic crude platinum from the following sources in 1932: 
Be Alaska, 33 ounces; California, 327 ounces; Oregon, 116 ounces; and - 
ee unspecified, 5 ounces—a total of 481 ounces (446 ounces in 1931). 
poe _. Refiners in the United States also reported purchases of 19,043 ounces - 
a (34,933 ounces in 1931) of foreign crude platinum in 1932—250 ounces _ 
ct from Australia, 11 ounces from Canada, 14,767 ounces from Colombia, | 
t ‘ punces from the Philippine Islands, and 4,006 ounces from South : 

: rica. | CS 
S __ Markets and prices.—The returns received from the sale of crude | 
= | platinum are disappointing to the miner who is not aware that quo- 
- tations usually refer not to the price of the metallic content of crude 

platinum but to that of the pure metals which have been subject to 
treatment costs. a 

| Sellers of domestic crude platinum reported that they were paid 
| for metal content based on assay. Buyers reported purchases at $16 

to $30 an ounce for domestic and $17 to $38 an ounce for foreign crude 
| platinum. A list of buyers of foreign and domestic crude platinum 

~ in the United States who reported purchases in 1932 follows: 

American Platinum Works, 225 New Jersey Railroad Avenue, Newark, N.J. 
Baker & Co., Inc., 54 Austin Street, Newark, N.J. 
J. Bishop & Co. Platinum Works, Malvern, Pa. : 
Thomas J. Dee & Co., 1010 Mallers Building, Chicago, II. . 
Goldsmith Bros. Smelting & Refining Co., 1300 West Fifty-ninth Street, 

Chicago, Ill. 
S. B. Gracier & Sons, 212 Stockton Street, San Francisco, Calif. 
Kastenhuber & Lehrfeld, 24 John Street, New York, N.Y. 
Montana Assay Office, 140% Second Street, Portland, Oreg. ‘ 
Pacific Platinum Works, Inc., 814 South Spring Street, Los Angeles, Calif. 
Western Gold & Platinum Works, 589 Bryant Street, San Francisco, Calif. 

O Wildberg Bros. Smelting & Refining Co., 742 Market Street, San Francisco, 
aut. 

H. A. Wilson Co., 97 Chestnut Street, Newark, N.J. |
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-RERINED PLATINUM METAIS. 
_ New metals recovered—Reports from refiners of crude platinum, ee 
gold bullion, and copper indicate that 17,616 ounces of platinum ce 

_ metals were recovered in the United States from these sources in 1932, . cs 
a decrease of 51 percent compared with 1931.. It is estimated that , oS 
3,192 ounces of the total in 1932 were derived from domestic sources. ad 

New platinum metals recovered by refiners in the United States, 1931 —32, by sources, a ae | . | _ tn troy ounces | Se | a 

-: Doe Platte. of Balla- Iridium Om Others: :. Total: | | 4 

981 = | fe fe a Domestic: mo, | oe oof fo ne 
' Crude platinum-.__.._--.--22-2- 2 198}: 2 29 35 | 3 267 Jot 

oS Gold and copper refining----......--_. 5,397 | 2, 595 . 49 |i. 85 8, 126 as 
| | ; oo | 6595 | 2597] = 8 85 : 88 8, 393 ie 

Foreign: . 7 o | | : - : “A 
Crude platinum__....-.2.2..-..--....| 25, 671 145 1, 654 237 | 6 27, 713 . . oe 
Ore_..-----2 eae 8 |---------- ooo--+----|---------- *. Qi 99 me BS 

a , | 25,679 145| 1,654] 37] 97 | 27,812 . 
— Potal recovery...-.-.-.-------------| 31,274] 2,742] 1,732]. 272] 185 | 36,205 oe 

1932 NN oe 
Domestic: ae fe ce 

oe Crude platinum..........-...--222-_- 218; #.- 1 76 45 8 — 348 
- | Gold and copper refining--............} 1,604] .° 1,147 2 A eee 2, 844 oe 

. er , | 4912) 1,148) 7B 46 8 3, 192 OS 
| Foreign: Crude platinum. ----.-...-.-.---}. 12,754} 104 1, 284, 282 j.---------| 14,424 re 

Total recovery .--..----------------| 14,666 | 1,252] 1,362 328;  8| 17,616 a 

oe New platinum. metals recovered by refiners in the United States, 1928-32, in. troy | - 
Co “ounces a | | as) 

Year - | Platinum |-Palladium| Iridium | Osmirid- .| Others Total = 
| : ) : : a. 

. 1928... nee 61, 427 5,148| = 1,658 | 458 348 59, 039 | “ 1929-022 TTT] a 760 5, 295 302 364 256 47, 977 1930_.-....-.--.-.-..--..-2---| ‘87,780 3, 801 1, 468 334 119 43, 502 a | | W981 TTI] aaa] 2h 740 1,732; 272 185| 36, 205 nee 19822022 14) 666 1,252 1,362) 328) 8| 17,616 ot 

Secondary metals recovered—Secondary platinum metals are those a 
recovered from the treatment of scrap metal, sweeps, and other waste / os 
products of manufacture that contain platinum. Secondary platinum | * 
metals recovered in 1932 were 32,588 ounces, a decrease of 25 percent ~ 
from 1931. . | a 

Secondary platinum metals recovered in the United States, 1928-32, in troy ounces ue 

| Year Platinum | Palladium| Iridium | Others | ‘Total — 

1928... -------------nenennnnneeeeeeeeeee--| 47, 187 4, 156 2, 090 2, 428 55, 831 7 1929. === oe ent etienennennenenn--------f 33, 638 5, 120 2, 057 1, 944 42, 759 1930. 22-2222] 33) 787 7, 46 4, 354 1, 749 47, 316 | 1981. -- =o oon etitioeneen-nn-n--n--------| 33, 887 6, 331 1, 823 1, 743 43, 734 1982.2 elec eeneeeeneenene----| 21,635 |. «5, 783 3, 726 1, 444 32, 588 | 

182217—33-—23 | ae
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oa Prices—Refiners reported the following prices for platinum: High 
a $42.50, low $20, and average for the year $32 an ounce, compared with | : 

ae - $45, $16.50, and $32 an ounce, respectively, for 1931. They gave the — 

oe following prices for palladium: High, $40, low $14.50, and average for | 

a the year $18 an ounce, compared with $24, $14, and $18 an ounce, 

a respectively, for 1931. Oo - co | 

oe Figure 13 shows the average monthly official prices quoted for the =~ 

ae platinum metals from January 1931 to April 1933. The effect of the | 
. world platinum accord is evidenced by the horizontal part of the 
a --—- platinum curve from July 1931 to April 1932. — a | / 

oe A notable development in the market situation was the failure of - 

wos | Consolidated Platinums, Ltd., which had maintained the price of 
~ platinum at relatively high levels for over a year. The view is ex- ts 

cee - pressed on the Continent that, as a result of this, the Russians may => 

oo embark on a vigorous selling policy based on lower prices in an 

oe | TILIIITTITITIIT TIT TT Tit t tt  t t a 

os | | PT TTT Teer ere ee ee et eT 

|e ' CREEP Terry erry yt tT ttt tt tt td 3 
my ) rr CEPT E TTT PPT reer tt tt te tT ty mS 
oo a ry CRITI Crit ryt et ee dt 
as So Sort RET TTT Terr tt ree tt tt tt na: 
a | 6 eT TT TAT TTT TT TTT TT TT ET ETE 
Hees 5 ont LETT Tt tt ttt | oe 
Pe Zoi ti ttt itt Pt | eT tere Et tt 4 
fo . EMT ETT Tr ree tT et te . 
a BT odie ttt» s 

Bo © efits |e Clete kh RT oe 
eo = ERT rhodium| [Ante tT TT Tl | fectertertead th a 

Bs 3 FPN Eee ey ALT eer PN oS 

e - sh At PS tenia} to PE : 
e SCP RET COLT pistinun” FS | 
ae CPT ratadum Terra p 

- COC 
eo SSEPEFI TPES RSPELPEPZPSZZRSREE oe 
: | 1931 1932 | 1933 | 

FIGURE 13.—Average price per troy ounce of platinum and allied metals at New York, January 1931 to 
April 1933. _ , 

SO endeavor to liquidate their large stocks of platinum held in banks in 
Germany.! | 

| Consumption.—In the absence of more detailed figures it is impossi- 
ble to make a thoroughly satisfactory report on the world consumption 

| of platinum metals. The following estimates have been prepared 
| after a careful study of all available information and after consulting 

| : with E. M. Wise and W. C. Kerrigan of the International Nickel Co., 
Inc., and members of Baker & Co., Inc. 

The approximate average world consumption of platinum annually 
by important consumers is: United States 100,000 troy ounces, France 
25,000 ounces, Germany 25,000 to 30,000 ounces, Great Britain 
25,000 ounces, Japan 15,000 ounces, and the remainder of the world 
5,000 to 6,000 ounces—a total of 195,000 to 201,000 ounces. 

The following table shows the sales of platinum metals to consumers 
by refiners in the United States in 1931 and 1932. The figures include 
the sales by refiners in the United States of platinum metals recov- 
ered from crude platinum, from gold bullion, from copper and nickel 

1 Metal Bulletin no. 1766, Feb. 10, 1933, p. 16.
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bullion and matte, from electrolytic muds, and from scrap materials os 
| and sweeps; in addition, they include the sales of considerable quan- Sf 

tities of imported platinum metals which are handled by refiners in __ 7 
the United States. | — | _ gs 

_ The jewelry industry not only maintained its place as the leading oe 
. user of platinum metals but accounted for a larger proportion of the vd 

total than in any year since 1928. According to Engelhard,’ ae 

_ With lower prices for platinum and a desire on the part of retail jewelers to vt 
| carry better-quality merchandise, certain platinum articles had a wider distribu- __ oe 

tion and sale. This was particularly true of wedding rings. Manufacturers of BE 
ring blanks made greater efforts to merchandise platinum rings and settings for ee 

| the remounting of old jewelry, and they found a pleasingly responsive attitude. af 
| Better demand for articles for men, such as platinum collar pins, cuff links, pencils, _ _ Re 

and knives, also was reported by jewelers. ae a 7 Oe 

_ -, The dental profession purchased 10 percent more platinum metals de 
-  - In 1932 than in 1981, and displaced the electrical industry. as the Se 

second largest consumer in 1932. Recognition of the fact that dental rr. 
alloys of high palladium content are less conspicuous than gold has. a 

| led to the development and marketing of such alloys by several of the — oe 
leading manufacturers of dental supplies. The sales of palladium _ 8 
to the dental industry increased from 9,394 ounces in 1931 to 12,900 | Co 

. ounces in 19382, — Ce 8s 
| Sales of platinum metals by domestic refiners to both the chemical © | ve 

~ and electrical industries slumped drastically in 1932. 7 

| Platinum metals sold by refiners in the United States, 1981-32, by consuming . . 
me | | industries, in troy ounces - : ee 

a - | : / . . | Plati- Palla- - - | -Percent- : . “ 

mo Industry num dium | Iridium | Others ; Total age of | oe 

ag es re | : | rs "Chemical. _......2..22-------------------| 11,483] 979 18 64} 12,544 | 11 SE 
Electrical.-_-.--__--_-.------.---.--..--| 8,215 | 29, 628 609] 17] 31,469] 26 NS 
Dental....---.-----.----.---2.-2-----.--| 10,135 | “9,304 74 13| 19,616 17 ae 
Jewelry...-..-.---...-..--.----.----------| 41,261] 2,988 | 2,185 264} 46, 698 39 ad 

| Miscellaneous...----.------.-----.---.--.-| 5,896] 1,934 373| 667] ~—«8, 870 7 i 
oo | 76,990 | 37,923}  3,250|  1,025| 119,197 100 % 

Se 4932 To fp pO TE 
Chemical. ............-.-----.------------] 5,157 495 52 218} 5,922 7 8 
Electrical—..-----2-222TZTTTTTTTIITTITT] 33456 | 6, 300 431 23] 10,219 12 | % 
Dental.....-..-------.-.-2-s--------------] 8,683 | 12,900 73 9| 21,665] 26 : 
Jewelry. .---.-.-.-------------..----.---.-| 83,376 | 5,817] 1,719 314| 41; 226 50 ‘ 
Miscellaneous..-..-.--.--------------..-..| 3,896 204 274 27} 4,401 5 | “ 

: : a 84,568 | 25,725) 2,549 591 | 83, 433 100 Loos 

Stocks.—Stocks of platinum metals in the hands of refiners on o 
December 31, 1932, amounted to 75,911 ounces, a decrease of 14 
percent from 1931. | | : 

Stocks of platinum metals in the hands of refiners in the United States, Dec. 31, - 
: 1928-32, in troy ounces | | 

| Year Platinum 1 Iridium Others Total | 

1928... nn nnnnnnnennnenennenneeen-nee--| 45, 710 28, 018 4503| 5,019 78, 270 a 
1929_- 0-02 TTTTTTTTTTTTIT] 5858 | 20; 184 4,716 5, 461 82) 184 
1930_-_-.-----2---------n--ne-n------------| 52, 853 18, 978 8, 828 8, 006 88, 665 
1981. __-._--.-.--------------2ns2ee-2------| 81, 281 17,553 | 10,193 9, 508 88, 485 
1932-22222] aye7e | = 19,707 | ~—10, 307 7,921} 75,911 

, '  4&¥Engelhard, Charles, Platinum in 1932: Metal and Mineral Markets, vol. 4, Feb. 23, 1933, p. 5. |
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5 Technology and uses Comprehensive articles on the refining of 
: platinum and. allied metals and on the recovery of these elements 
a from waste material have appeared, but no significant advances were 
mo --_ made in these fields during 1932. However, several investigations of 
oo interest. with reference to platinum metals were conducted. Cata- 
oo _ lytic action in solutions, the streak of commercial alloys, and the os 
foe characteristic appearance: and structure of assay beads were proposed 
oa | as criteria for the detection of platinum-group metals, and X-ray as 
-* well as new chemical methods were developed for their quantitative =» _— 
on determination. | Se So a moe 
/ Studies of the physical properties of platinum metals and their 
be alloys were conducted during the past year, and advances were made > =: 
A in their production and fabrication. Methods for the preparation 
fe of palladium leaf have been developed both in this country.and 
ee - abroad so that for the first time a nontarnishing, silver-colored leaf - 
ce is available. The product, comparable to gold leaf in uses and © 
eo methods of application, is expected to find a ready outletin the decora-. 

ne tive arts, as for example in decorating leather to produce ‘“‘palladium 

ae slippers,” in coating the edges of playing cards and books, and in 
-., making display signs. _Platinum-clad nickel has been produced to- 7 
Be, take ‘the place of gold-filled articles for fabricated products such as : 
ey dresser sets, after-dinner coffee services, trophies, medals, and a 
s *- -watehcases. A small quantity of palladium-clad molybdenum has 
‘ee been produced for special purposes. A detailed investigation of 
» dental alloys showed that the presence of platinum and palladium dl 
eo - was not only beneficial in the preparation of alloys with desirable os 
be physical properties but also economical, especially when palladium 
me replaced a considerable quantity of gold. Alloys whitened by palla- > 
nee dium to make them less conspicuous in the mouth have already been 
7 prepared and sold by several makers of dental alloys. Patents were — « 

: . granted in the past year for alloys containing platinum-group metals 
oe which were claimed to be suitable for dental work, for electrical | 
oo contacts, and for catalysts. - | oo | 

: | Much attention has been given to reviving old and developing new 
ways of utilizing the metals of the platinum group. The low price | 

os of platinum and its alloys has helped it to competé with other cata- 
| lysts and with other more or less satisfactory substitutes. The 

resistance of platinum alloys to chemical and mechanical action has. 
| led to their use for chemical-plant equipment when usual corrosion- | 

resistant base-metal alloys have proved inadequate and for coating 
refractories used in the melting or extrusion of glass to increase their 
life. The superiority of rhodium to platinum alloys as resistance — 
units of electric furnaces designed for high-temperature use was 
demonstrated. | . 

New baths have been developed for the electrodeposition of heavy 
| coats of platinum and palladium, and improvements have been made 

in rhodium electroplating baths that previously had been considered 
satisfactory. The perfected rhodium-plating process, due to the 
pleasing, uniform, nontarnishing coat produced, has virtually sup- 
planted electroplating with chromium or other base metal in the fin- 
ishing of white gold or silver jewelry, and the high reflecting power 
of rhodium for light has led to its use for coating reflectors of army 
searchlights and other lighting equipment. )
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FOREIGN’ TRADE og 
__. dmporis.—The following tables. show the imports into the. United a 

| States ‘of. platinum metals.: The imports decreased::from: 129,632 8 
ounces In 1931 -to. 56,047 .ounces in.1932,. Colombia continued tobe - os 
the chief source of crude platinum imported into this country... ~ we 

. Platinum metals imported for consumption in the United States, 1931-32, by metals oe os 

Metal rT r a : ae 
es a roy roy an ok 

la es ounces Value - ounces |. Value ge 

a - “4 

Platinum: oo . a . RD 
Ores of platinum metals (platinum conteént)_._-..------ 1,097 | $27,466 160 $4,782, “ow dt 

; ' . Grains, nuggets, Sponge, or scrap._.----.2.---!---------] 67,078 } 1,905,062 | . 25,440] . 722,353 | vis 
a _ Ingots, bars, sheets or plates, not less than }4-inch thick_| . 23,553] . 657,413 |... 7,618 |. 237, 086 eh 

ere | ce a 91,728 | 2,580,941 | 33,218]  -. 964, 221 en: 
- ',Manufactures of, not jewelry_--.-.:..-.--------.-------|oeo. 2 |e eee eee eee} dB oy 

_ Itidium___.---- 222i w------.-| 1,773 | 195, 961 1,397 |. 69, 359: : oe EE 
~  . Osmiridium..:.........2-022222 222i 4,877 |. 225,485. . 5,195 | 188, 634. eee 

Osmium -.--.---------------- +--+ -- een eee - ef 960 49,474 | - 131] 4,815. eee 
°. Palladium... 2.2. 2222-2-2---- 22-22. -----------------| 28,070 | 389,880 | 15,445 | 167,804 es 

= Rhodium... ...-..-..--------------2-.--------------------| 1,629] - 61,402} ©. 436| © 16,537 Po 
Ruthenium. -._._._----.--22---2-------e---peeee---ee------| 0B] 18,928 | 225] 5, 652. 7 a 

tak a ' a eT 99 gga | 8, 581,071 | 56, 047:| 1, 417,087, ee 

Platinum metals (unmanufactured) imported into the United States in 1932, by.» | | 
ES | Countries, an troy ounces . ae eT - 

ene as fGeneralimports$ | oe 

oe ° pe ee oe Ingots, | = | oeini | —-TRhodium| | oe : 
oo . . Ores of : bars, . sas smium | Palia- and |. me 

: Country platinum Grains, sheets or | 1idium and osmi- dium | ruthe | Total a 
° metals | BUsEets, plates, ridium nium . ce 

| vo {(platinum) SPORES | not less ns, 
ws cues | eontent) P'| than Ye . . ae 

| inchthick| | | a 

 Argentina_..-..22.-.|..--------] 84 foc 2 Je 360 oo 
Australia_.-_..-.----]--.-------]----------]--------- |---|. 50 |.--------.]---------- 50. ie 
Canada. -_...--------]-..------- 59 10 |..------.-]----------|----------]---------- 69 * 
Colombia....-.------[|  . 160 | © 16, 220:|:.---...._|_..2----_-|--2-------|ee- fee 16, 380 ae 

‘ Germany... ......... meee ene --]: 2: (!) ‘3 610 eae cen wee welcome wn] | 150 . 762° oo vo 

Japan-....----2.--.--]--------e 104-|- 1,998 j_-.-22 2. - 12 fii. ee} eee]: 2, 114. “ 
Netherlands..-.....--|.----2.22.]---- eee fee ee ee) an eee 31 é 
Soviet Russia in pe wpe . pO ‘ 

Europe. ....-.---.--|-.--------|----------|  -s- 76. | | 100 j..--------|_-------,-]| 50 _ 226 or 
United Kingdom_-..-|-.---.--.- 9, 021 6, 584 | 687 5, 264 15, 412 461 36, 379 : 

| pi 160 f° 926, 440 PH OIS | 1,897 |! 5, 8R6 59,445 | 661 | «56, 047 | 

1 Less than 1 ounce. A re ee co mo , 

: "Platinum metals imported for consumption in the United’ States, 1928-82 cee 

ee troy | vee ear | Boy Ln . oo : ‘Year co ounces Value : as Near. on ounces | Value | 

1928.2. Sc tios--2- al) 138,283 | $9, 357, 737 |} 1931...-2-.1-------_--._] 199, 682 1° $3,531, O71 | 
1029_........,--------2-----| 155,075 | 9,119,479 |} 1982_.......-----------_----] . 56,047 | 1,417, 037 
1980.2... 2222...-..--.---i.--| 139, 246 5, 836, 492 | oo
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_.—._s Exports.—The export trade in platinum increased notably in 1932; 
— wnmanufactured products increased from 1,209 ounces in 1931 to =~ 
~~». 20,106 ounces in 1932, and platinum manufactures increased from = 
>. 1,190 ounces in 1931 to 2,032 ounces mm 1932. Germany, United . _ 
» Kingdom, Japan, and France were the chief purchasers of unmanu- | 

ae factured platinum, and the United Kingdom was the main purchaser 
of manufactured platinum. = Bo 

By a oo a - Platinum exported from the United States in 1932, by countries oo 7 a 

See - ne | Unmanutactured (in-|  aanufacturesof, 
a oa | Bis Shoat, Wire, except jewelry es 

ae Oe | Country rs RaRannGNnESINIE OSES EE So 

TH  Appenting.. oa cee-ccccceeccecceceeseceeeeeeeececeeeecl 1,959} $61,896 |...-----e--}eceeeeeeee 
S oo Australian eee 1}. 85 Bg 388 : 
oo 0) Brag, CLIT} asa t 8, 041 | 1} TW. 
ye Canada. .--. 22-2 --- see ene nen n ween ne 144 | 6889 |. | 7) | 5, 707 — we 
yooh — Chile... cee ee cee cece nce eet e ween eoce ween wefeccennneneeel 1]  . 22%: oo 
pe China... .. 22.2 en een enn ee ecw ce ee en nn cee n enn lenc ounce cenefenee ee ee eee 61  .. .- 892: - Ltd 
Poe Costa Rica... 2. .2- nnn ne eee eee ne nee e eee nee |en ence ween new ncewnenene LP. aD ee 
Bye - Cuba. 2. 2-202 e ence nen ne tween eee ncn enon ececene 1 38 |..-...------[--- cee e eee . 
Mek France-_- 2-2 .- 2-2-2 e ewww nnn eeceeeeeee-----| 8, 912 131, 917 |...-...-.--.|--------2--- 5 
Be _ Germany-.- 2-22-22 e eee -s----| | 4, 856 |. 168, 982 . 165  §, 804 es 

rere Ttaly-. 2.22222 eee ence nee e wenn enne wee ese w nnn lawn ence en snl 1 ‘I — 125 4 a 
Be Japan... eee ene ne nee e cere new ec en enneee .4,128 | 125,644] 164] 11,208 . _ 
Bo Mexia ee eoeeeeeeeeeeeeeeeeoeeeeeeeeeeeeeeeeee eee cee -e[ceeene eet 20 | ’ 313 ee 
pee Netherlands.--........222 0522-02 ec eee 249}  ~—>s« 9, 880 jee a 
Rees oy ‘ Philippine Islands... ._-.22 2.220. nee enn eee eee eee eee el ly 36 NE 
Bee Surinam... ~~ --- 2.22 eee ee pence eee c ee] 404 13, 615 |....-.--..--]-.---------- ( 
yes Union of South Africa....--.-....-... nnn nnn eeeeen ee 2 e|-eecer-e ee 9B "Ee B08 : 
SS United Kingdom... -2.02022IITTTIIIIIIIIIIIIIIIII "#14 542 1, 513 78, 140 : 

ae 7 20,106 | 665,029 2,032} = 107,808 

eo | | Platinum exported from the United States, 1928-82 =~ Oo 

s | a Unmanufactured | aac of | 

| _ T Tr | | | | - ounces Value | ouness. Value 

1928. eee eee cence nee erence 9,050 | $619, 478 2,168 | $160,554 
1929.22 nee 2, 567 193, 122 1, 455 112, 252 . 
1930_..-.---.-----.--2- 2. nee ee eee ee eee e eee 1, 037 62, 072 769 40, 850 
W981 2 ee eee cence ee ew wee encom weccene 1, 209 40, 769 1,190 | - 48, 464 

| © WSBRT TTI] «= 20} 106 | 665, 029 2, 032 107, 396 

, PRODUCTION IN FOREIGN COUNTRIES 

| ~ Canada.—The production of crude platinum from placers in Canada 
in 1932 was 55 ounces, compared with 50 ounces in 1931.3 The ore 
mined to satisfy the small demand for nickel supplied only enough 
material to keep the Acton refinery operating at about one fifth its 
rated capacity. Recoveries of platinum metals in 1932 from the 
copper-nickel ores of the Sudbury area were 27,151 ounces of platinum 
and 37,497 ounces of other platinum-group metals, compared with . 

| 44,725 ounces of platinum and 46,918 ounces of other platinum-group 
metals in 1931. 

* Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada during the 
Calendar Year 1932: Ottawa, 1933.
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——- Colombia.—The production of crude platinum in Colombia in 1932 a a 
was 45,075 ounces; 31,175 ounces were the product of dredges and oo 

_ 13,900. ounces the product of hand-working by native operators... __ ae 
EKthiopia.—The production of crude platinum in Ethiopia in 1982 |. | 

| was 4,823 ounces, compared with 6,430 ounces in 1931. | ce 
, _ Sterra Leone—The production of crude platinum in Sierra Leone oS 

- In 1932 was 531 ounces compared with 594 ounces in 1931. — os 
Southern Rhodesia.—It is reported that the adoption of a new treat-_ Ss 

ment process may make renewal operations practical in Southern es 
Rhodesia.‘ : an | _ | oo oo 

_ . Tasmania.—The Government has been requested to drain a con- os 
_. siderable area in the Adams River Valley in an attempt to extend | oe 

_ the workable osmiridium ground.’ The production of osmiridium in 
| Tasmania in 1932 was 785 ounces compared with 1,280 ounces in ti‘ 

1981, — | a - ang 
Union of South Africa.—According to the Department of Minesand 

Industries, the sales of platinum in South Africa in 1932 were 7,086 - a 
ounces valued at £42,352 (£5.98 an ounce), compared with 36,545 = = | 

| ounces valued at £217,807 (£5.96 an ounce) in 1931. The average oa 
. composition of the product shipped in 1931 was: Platnum 74.99 per- si 

- cent, palladium 15.96 percent, iridium 0.21 percent, osmium and = | 
-__ osmiridium 0.08 percent, rhodium 0.15 percent, ruthenium 1.39 percent, oe 

and gold 7.22 percent. an | Be ; 
, The sales of osmiridium in 1932 were 5,110 ounces valued at £40,344 ie gs 

(£7.90 an ounce), compared with 6,199 ounces valued at £63,174 = 
~ (£10.19 an ounce) in 1931. The average composition of the product / 
shipped in 1931 was: Osmium 32.09. percent, iridium 27.10 percent, one: 

- ruthentum 13.12 percent, platinum 11.89 percent, rhodium 1.85 per- | mo 
| cent, gold 0.48 percent, and undetermined 13.47 percent. Ss 

_Russia.—In the absence of authentic statistics on the production “ 
| of platinum in Russia in 1931 and 1932, it is estimated that about <A 

: 100,000 ounces were produced in each of these years. : rr, 

ae _ WORLD PRODUCTION as 
oo World production of crude platinum from placers, 1928-82, in troy ounces og a 

| [Compiled by L. M. Jones, of the Bureau of Mines] | os 

, _ Country 1928 | 1929 1930 1981 1932 | ) oe 

Australasia: . | | 7 : 
New South Wales-._....-.-.-...---------------- 354 128 155 283 t oe 
New Zealand .......-.-...-i---------------------} 38 7 3 1 , eae 
Papua (osmiridium) 3... ....22.22-2..2.222.-222- 215 29 11 20 1 4 
Tasmania (osmiridium).-----.------------------| 1,627] 1,360 953| 1,280] — 785 Os 

Canada..._.....-...--------- 2-2-2 eee ee 49 28 17 50 55 \ 
Colombia_.---------.-------------------------------] 53,631 | 345,577 | 242,382 | 244,311 | 45,075 oo 
Ethiopia._.--..----.-----------.-------------------| 3247] 7,716] 8088|. 6,430| 4.823 | , 
Japan... .. 22-22-22 eee nee enn e nee 100 147 128 Q) Q : 
Madagascar . .......-.---.-.-.----------------------- 2 |.------~--|----------]------- 2 (1). 
Russia.......---.---------.----s-.2--.------2------| 478,925 | 699, 667 | © 100, 000 | © 160, 000 | * 100, 000 
Sierra Leone.......-.....----.----------2- 2+] eee ee 26 546 504 531 
United States_..-..-----.--..----.------------------| 628 797 527 885 | 1,074 

1 Data not available. | | ) 
3 Year ended-June 30 of year stated. a 
: Exports, as reliably } oe so. to the authors. 

_-§ Year ended Sept. 30. , a, 
6 Approximate production. | 

. ‘ Foreign Trade Notes, Minerals and Metals: Bureau of Foreign and Domestic Commerce, vol. 2, no. 4, | 
¥ Feb. 22, 1933, p. 8. og 

_ § Mining Journal (London), vol. 180, no. 5090, Mar. 11, 1933, p. 154,
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_ MINOR METALS: BERYLLIUM, BISMUTH, CADMIUM, COBALT, _ 3 
SELENIUM, TANTALUM, TELLURIUM, TITANIUM, AND ZIR7 
CONUM os 
oo By Paun M. Tyopr anp A.V. PetaRo = 0 a: 

CO BRRYEMOM a 
| _ No statistics are available for the production of beryllium. or beryl 3 

| in the United States. During 1932 several discoveries of beryl de- oi 
posits. were..reported, and development, work. was. undertaken in oY 

- Colorado, Nevada, North Carolina, South. Dakota, and; Wyoming. : 
_. The principal sources of beryl, however, are mica and feldspar opera- 8 

tions in New York, New England, North Carolina, and South Dakota, oe 
where the beryl is recovered, as a byproduct in ample tonnages to meet oe 
the present consumption, 6 9 os 

| The Beryllium. Corporation (formerly the Beryllium Development - 
_ Corporation) . consolidated its Cleveland experimental plant. and | 
_- Detroit Jaboratory in .a new plant at Marysville, Mich., during 1932 oe 

and produces beryllium oxide, beryllium, and master alloys of beryl- cos 
lium with copper’and:nickel to: supply an:increasing demand for these - 

_ products. . It is reported that the Beryllium Corporation contem- | 
_ plates increasing its plant capacity during 19338.,00  s | 

= ‘Beryllium is the newest of the rare metals to be listed among engin- os 
: neering materials. That it is now available in commerical form is due 

largely to the efforts of the Beryllium Corporation in the United. Ls 
States and Siemens & Halske in'Germany. These firms have devoted, t 
many years of research to the development of processes for the pro- 4 
diiction of a marketable product.' The factor that delayed more os 
rapid development has been the threatened shortage of raw material. Oe 

| This difficulty has in a measure been overconie, and a moderate supply sy 
of ‘beryl, the only important. ore, seems now assured. Although no . 
single deposit has been reported which would sustain a large production “ 

| of beryllium metal, enough ore is available to permit, considerable ex- 
pansion. Prospecting and development work during recent years 
have indicated possible extensive ore deposits. 5 | 
Prices.—Imported beryllium metal is nominally quoted at.$135 per. | 

pound, whereas domestic prices applying ‘to production in this’ : 
country are based on $25 per. pound for contained beryllium. In 
small quantities, the beryllium master alloys are quoted ‘as follows: — | 

BF - | Price per | 
8g So Bc co ' , pound 

Beryllium-copper containing 12 percent beryllium, balance copper__-__-. $6. 25 
Beryllium-iron containing 10 percent beryllium, balance iron__._.__._._.. 500 | 
Beryllium-nickel containing 10 percent beryllium, balance nickel_....... 5 60 

| an Be a7
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eis Throughout the year beryllium ore was quoted at $20. to $30 per | 
eo ton, minimum 10 percent BeO, f.o.b. New York. Formerly the price  —— 
ee was much higher; in 1929 it was around $60 a ton. = S 
_ «Jn September 1932 the Brush Chemical Laboratories, Cleveland, | | 

aoa Ohio, issued a price list on beryllium compounds, such as beryllium - 
_ sulphate, beryllium oxide, sodium beryllium fluoride, beryllium basic : 
ee acetate, beryllium nitrate, and beryllium chloride. «© =. | 
mo OU ges.—Beryllium is available in the form of master alloys from _ . 
..... which several series of commercial alloys may be produced: ‘Beryl- —S_. 
., . |ium-copper alloys were exhibited at the Power Show in New Yorkin ~ 
~.-,-s Pecember 1932 and are now sold by at least two companies—the — 
pe American Brass Co., Waterbury, Conn., and the Riverside Metal Co., 
~.-.-‘Riverside, N.J.—in the form of sheet, strip, wire, rod, and tubing.  —__ 
Bet. Many actual and potential uses are claimed for the material, particu- = 
Bo larly as springs and as piston rings, gears, cams, pinions, valves, 
“bearings, bushings, connecting rods, shafts, high-pressure steam — 
ne - fittings, injector parts, worm gears, thrust plates, and clutch plates. 
“As beryllium-copper alloys are nonsparking it is suggested that they on 
“may be useful for tools in industries where ‘a serious fire hazard is = 
o involved. The attractive golden color of the alloys may also have — 

ne value in decorative work. 2 
Beryllium is said to have important applications both in steel andin : 

~~ gluminum alloys, but commercial development has so. far-been con- | : 
“fined to the beryllium-copper alloys previously mentioned. « Attempts 8 
Be to alloy beryllium and magnesium have not been successful. ts 
oe | A bibliography’ on beryllium has been published. Other recent 

ae articles of special interest are listed in the footnote references? = 

eo SHE INDUSTRY IN FOREIGN COUNTRIES a3 

a Africa.The Beryl Mining Co., Ltd., which has been developing - 
*— —s béryl properties in the Leydsdorp District, northern Transvaal, con- ss 
ae | tinued production on a reduced scale. ~ a BS Of 

oe _ Early in 1932 the French Government prohibited the export of - 
ee beryllium ore from Madagascar to foreign countries, in order that : 

the output might be reserved for France. | _ | 
a _.  England.—Research on beryllium has been continued at the 
| National Physical Laboratory, resulting in the successful preparation | 

: of pure beryllium, which was found to be not only strong but ductile.’ 
' France-—The Compagnie Générale du Beryl was founded, with | 

| headquarters in Paris, to investigate and exploit beryl deposits. 
| Germany.—In Germany, beryllium is produced principally by | 

Siemens Schuckert Werke A.G., through its subsidiary, the German 
Beryllium Research Society (Deutsche Berylliumstudiengesellschaft). 
The Goldund Silberscheideanstalt, of Frankfurt am Main, is also 

| interested in beryllium but has devoted its attention to the production 
of beryllium oxide for ceramic use rather than to the metal or its 
alloys. Annual consumption of beryllium in Germany is estimated 
at a few hundred kilograms of metal and between 1,000 and 2,000 

1 Hoyt, Mary E., and von den Steinen, Karl, Beryllium, a Bibliography: Colorado Sch. Mines Quart., 
vol. 26, no. 4, October 1931, 35 pp. 

3 Imperial Institute, Beryllium (Glucinum) and Beryl: Mineral Industry of the British Empire and 
Foreign Countries, London, 1931, 26 pp. 
Siemens-Konzern, Beryllium; Its Production and Application: Siemens Co., Germany; trans. by: 

Richard Rimbach and A. J. Michel, Chem. Cat. Co., New York, 1932, 331 pp. 
Stock, Alfred, Berryllium: Trans. Electrochem. Soc., vol. 61, 1932, pp. 451-468. 
* Chemical Age (London), National Physical Laboratory Metallurgical Researches; Annual Report for 

the Year 1931: Vol. 26, no. 675, June 4, 1932, p. 35 (monthly metallurgical section).
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kilograms of oxide. Ore is imported from the United States, Canada, — pid 

. and Madagascar, but no figures are available as to quantity.“ During _ ee 

- 1932 it was announced that the German Beryllium Research Society = = | 
had developed new apparatus for the recovery of beryllium at a 4 
reduced cost. ©. | ee oe - 
© Portugal—Deposits of beryllium ore were reported to have been os 

discovered in the Provinces of Aveiro, Viana de Castelo (near Gerez) ae 

a and in Vizeu (near Mangualde). a | SO cs. 

_. As in former years, there were two producers of bismuth in the as 

oo United States in 1932, but figures on domestic production are not __ vos 

available for publication. . __ a og 

.. Prices —The world production of bismuth metal is normally 300 to es 

-500.tons annually, The nature of the consumption (at least 75 per- OO 
- gent in medicinal and pharmaceutical preparations) is such that a rn 
--° yecession in general industrial activity tends to curtail it to only a ee 

--. minor degree; at the same time, as it is a byproduct of the smelting of oy 

- - major metals, the supply tends to diminish. The bismuth market, ag 

however, has always been unusual to the extent that potential sup- = =: 

_. plies are extraordinarily large compared with existing demands, and  .°. 

prices have been bolstered. by international conventions comprising ay 

the leading foreign producers. Inasmuch as the American output of — os 
_. bismuth usually falls short of domestic requirements its price in ‘the ey 

‘United States has been determined largely by the foreign price plus os 

oa the cost.of importation. ‘The entrance of alarge new South American _ os 

producer into. the field a year. or two ago has increased efforts tofind = 

industrial uses for bismuth, and partly to stimulate such use the price _ SS 

of the metal has been sharply reduced. =| Oo a 

, __, After the second week in January 1932 the price of bismuth in ton Se 

+ lots, f.0.b. New York, was stationary at 85 cents a pound throughout i esis 

the remainder of the year, and the corresponding London quotation ce 
| was 75.cents a pound on a dollar basis. ‘The New York price in 1932 os 

represents a record low level since about 1895 and compares with os 
$1.15 in December 1931 and a range from $1 to $1.70 during 1930. re: 

| In. 1926 bismuth sold as high as $3.35 a pound. _ : sg 

a New uses.—Various new uses for bismuth include its employment in : Sy 

_low-melting alloys (usually with about 50 percent bismuth), such as SO 

(1) “Bendalloy” (melting point, 160° F.), for filling thin-walled tubing ne 

- during bending and for facilitating the bending of other light sections, ee. 

notably for airplane construction; (2) ‘‘Sealalloy,” for sealing glass 8 

joints (this alloy actually wets and thus adheres to the surface); . © 

(3) nonshrinking “Matrix alloy” (melting point 248° to 221° F.), for 8 

holding together parts of composite dies and for chucking small 4 

. ~ articles in machine shops; and (4) universal printing alloys. Since OO 

: many bismuth alloys are quickly melted with a blowtorch or steam | os 

| they can be poured about or melted away from heat-treated steel % 

parts without drawing the temper; and since they are moderately | a 

strong and malleable, as well as nonshrinking, they are likely to find a, 

increasing application in tool and die work, replacing mechanical | : 

- holding arrangements and also opening up a new field in design. It _ ; 

- would seem possible to redesign many recessed dies which now have to | . 

. be sunk into one piece so that the raised portions can be separate, _ | 

: 4 Redecker, Sydney B, Metal and Mineral Notes: Foreign Trade Notes, Bureau of Foreign and Domestic oO 

Commerce, vol. 2, no. 2, Jan. 25, 1933, p. 6. | os
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ml _ thereby cheapening the first cost of making the die and enabling parts = oe _ that wear rapidly to be replaced without. replacing. the whole die.  _ ____ The-use for metal seals may, prove potentially important,asit appears 
_- to avoid a major:objection to a-wider use of glass pipes and. tubes, as bee _ well as to have numerous minor applications in gasoline, gages and a 

scientific apparatus. Attention is also being devoted, to the.effect of Boles bismuth upon cast iron; additions.of bismuth, while reducing strength - oe _ and hardness, apparently increase fluidity, -produce.cleaner surfaces, Oo 
and improve machinability, == ee 4 

is During the past year or two; procéssés for the recovery of bismuth ae 
"have been patented. Ina series of eight Betterton® patents calcium, mo 

~. précéss for refining ‘bismuth, ‘patented by W. C. Smith,® specifies that a oo. 
» halogen gas such as chlorine be bubbled through a moltén bismuth , alloy, such’ as one coiittaining lead; ‘after which ‘air is’bubbled through » the ‘metal.’ “Other patents provide for? (1)'the smelting of flue dustto 
eo _ obtain a lead’ alloy containing “bismuth, ‘copper, and other ‘metals, - Boe with final recovery of bismuth, and (2) the removal ofledd and/or zine 

fron bismuth’ by treating'the molten métal at'400°C. with current of Ch under a PbCl, and/or ZmCly slag. 
Phe Consolidated Mining & Smelting Co. of Canada also patented “processes for'réfitiing lead-bismuth alloys® 9 
"The co-deposition of lead and bismuth was described by ‘Colin G. Fini and Otis H. Gray'in a paper presented before the Electrochemical => Society in September 1932. Alloy deposits containing‘about'75 to "8B -percent Téad’ and the remainder bismuth’ aré most resistant ‘to 

ss dilute hydréchloric'and sulphuric acids. 
... . Consideration’ wis given duting 1932 to the use of bismuth oxide »-—-—inistead of lead oxide in optical glass! 0 
Be Imports.—Imports in recent years have not represented'a very large | fraction of the cohsumption in this country. As indicated'in ‘the “accompanying table, the imports in 1932 increased compared with = 
fo _ ‘those for the previous year but were still somewhat under the average 

- Bismuth and “compounds, mixtures, and salts of bismuth” imported for consumption 
7 | _tn-the United States, 1928-32 pe 

| oe Bismuth, =| Congas of biewag? 
Cc Year a 

‘ a . as a _ | Pounds Value .| Pounds. Value . 

1928 ete] 41,888 | 977, 444 8, 168 $16, 336 1929... 37, 480 | 58, 853 | 3, 552 _ 16, 645 1930_..----------- 2-2 eee eee eee 24,405 | 20,088! ..- 657 - + §, 083 1931__-__2 eee 7, 718 8, 191. 951. 5, 318 1982__.-- ee 28, 620 29, 295 - 8,095. -  -§, 283 

5 Betterton, Jesse O. (to American Smelting & Refining Co.): U.S. Patents 1853534—41, Apr. 12, 1932, 6 Smith, W. C. (to Cerro de Paseo Copper Corporation). Process for Refining Bismuth: U.S. Patent 1870388, Aug. 9; 1932. , ; a Smith, av. C. (to Cerro de Pasco Copper Corporation), Production of Bismuth: U.S. Patent 1809871, 

Smith, Ww. C., and Mack, Jr., Peter, (to Cerro de Pasco Copper Corporation and Anaconda Copper Mining Company), Process for Refining Bismuth: U.S. Patent 1816620, July 28, 1931. 
A a oe cgidated Mining & Smelting Co.: U.S. Patent 1840028, Jan. 5, 1932; and Canadian Patent 324755, 

9 Fink, Colin G.,and Gray, Otis H., Co-deposition of Lead and Bismuth: Paper presented at 62d meeting, Electrochem. Soc., Cleveland, Sept. 22-24, 1932. . 
0 Liddell, D. M., Rare Metals—An Interesting Field Largely Neglected This Year: Min. and Met., yol. 14, January 1933, p. 44. . . OO .
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0. SHE INDUSTRY IN FOREIGN COUNTRIES = 4 

: _ Australia.—Bismuth ores are produced in small quantities in New Sy 

South: Wales, Queensland, South Australia, and Tasmania. It is — Os 

| reported that in 1932 production in South Australia amounted to " 

475 pounds valued at £109 and in Tasmania a little more than a ton mae 
with a value of £541. In Queensland the quantity..of bismuth con- us 

centrates produced has not amounted to as much as a ton since 1922, a 

and in 1931 (the latest year for which figures are available) the os 

- output was only 3% hundredweight valued at £37. Six producers in Os 

| New South Wales contributed to a production of 37% tons of bismuth | ae 

- ore and concentrates valued at £5,387 in 1931. - ee 

| Bolivia—In Bolivia, formerly the principal world source of the a 
metal, the production of bismuth, as indicated by exports, has a 

| dwindled to relatively insignificant proportions. The export statistics e 

7 for 1932 report only 2,316. kilograms of “bismuth,” and even im 8 

1931 the bismuth content of ores and concentrates exported was only os 

26,581 kilograms. = | — oO , us 

~~. Canada.—In 1932 bismuth production, including metallic bismuth ; 
-.- made at Trail, British Columbia, and the bismuth contaimed in silver- s 

| lead-bismuth ‘bullion shipped during the year by the Deloro Smelting oe 

& Refining Co., totaled. 16,855 pounds valued at $6,409—a decrease a 

- of 85.7 percent in quantity and 95.9 percent in value compared with . 

(1931. 0° BT | 
Japan.—The production of bismuth in Japan continued in 1931 at mo 

| the level attained in 1929 and 1930, amounting to 57 metric tons of . 

-—-_ metal. This output was obtained from the Ashio mine of the Furu- . 

kawa Mining Co. at Tochigi and the Kamioka mine of the Mitsui ‘ 

“Mining Co. at Gifue ad 
_ Peru.—Within the past 2 or 3 years Peru has come to the fore as a 7 

source of bismuth due to processes developed by the Cerro de Pasco " 

Copper Corporation for recovering bismuth from its copper-smelter a 

- fumes. No information is available as to output in 1932 but exports | 

of metal were 83,475 kilograms, valued at 1,494,659 soles compared y 

with 281,053 kilograms valued at 2,224,394 soles exported in 1931. a 

-.. Spain.—The production of bismuth ore in Spain during 1931 a 
amounted to 114 tons valued at 570,000 pesetas. SE a 

’ - Sweden.—A. few hundredths of 1 percent of bismuth are present in “y 

ores at Boliden on the Gulf of Bothnia.’ Owing to the amount handled ob 

(around 1,000 metric tons per day), a considerable quantity of bismuth 
accumulates in the slimes of the electrolytic copper refinery, and some a 

is also caught in the Cottrell fumes. _ Oo Q 

7 | CADMIUM | a . 

In 1932 the domestic output of cadmium metal by 5 companies — ‘ 

| totaled 799,501 pounds, and the production of cadmium in compounds, : 

mainly sulphide, oxide, and lithopone, by 4 companies was 259,800 | 

| | pounds. The corresponding figures for 1931 were 1,050,529 pounds of 
cadmium metal and 337,200 pounds of cadmium in compounds. 

During the year the automobile industry normally charged with 
_ about 80 percent of the domestic cadmium consumption operated at 

only a little more than one fourth its 1929 rate, and the demand for cad- | 

mium was consequently curtailed sharply. The variety of articles pro- | 
tected from corrosion by cadmium plating was expanded somewhat, but |
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fe _ the progress doubtless madein other avenuesofusecouldnotcounteract  —_ 
rn the stagnating effects of the general industrial situation. On the 

ee. _ other hand, since cadmium is mainly a byproduct of electrolytic Q 
ce _ zine production, the output declined substantially, although certain 

ae _ eadmiferous residues from former years were worked up. : oe 

an a Cadmium produced in the United States, 1928-82 oo oo 

oe . - / | ne Metallic cadmium | Cadmium compounds | oo 

a - . | . Year | | ; - | Estimated} | . 
Ae BC oe | Pounds _ Value — Te Value 
Ba PO a . , oO 7 {| (pounds) | : 

ae 19a eee eeeceeeeenetneeeeeeeeese-aee} 1,875,806 | $1,144,207] 239,900] © $228,013 ee 1929... -- 2-2-2 -- one neon anna -s------| 2,481, 427 , 2,009,956 | 433,300}. 498,734 eo 1930... -.---.-----2222222oieteee cen eeeeeesesesess-e-| 2,777,762 | 1,777,768 | 316,300] 323,718 st oo 1931... 2222s ITT} 050; 529 | 409; 706 | 3372001 331° 119 ws Be 1982_.0222222 LI TIIE ae Gy | 250,800) 

eg Producers’ value not available for 1932, Average quoted price at New York was 55 cents a pound. oo - : 

oe __ Prices—In January 1931 the price of cadmium in New York 
mo _ dropped from 70 to 55 cents a pound, where it remained throughout © - 
be . 1932. The London quotation (nominal)—2s. 3d. early nm 1932—was 
Se subsequently reduced below 2s., and at the end of the year was ls.8d., | 
“equivalent to approximately 27.3 cents. = © pe 
~.*.:Uses.—The improvement of cadmium plating baths and processes. > 
Mee continues to receive attention; mention may be made especially of two. os 
eee recent papers by Wernick." Ts | oe a ee Cadmium sulphide is employed with selenium in most high-erade  ——=t™ 
-<  . ~- ved glasses; a new process ” for making ruby-glass tubing obviates oo 
eo opalescence due to zinc by adding to the batch a: small amount of . 
ae cadmium oxide in addition to the cadmium sulphide and selenium re- 
oe quired for coloring. In Germany ™ two distinct processes are em- , 
oe ployed by the four concerns engaged in making cadmium-red pig- | 
: ments. In 1907 the pigment manufacturer De Haen produced a vivid 

red pigment from cadmium sulphide and selenium. This pigment, 
used as enamel under the names Cadmium Rot, Feuerrot, or Selen | 
Rot, is prepared by heating 80 to 90 parts of selenium in a muffle fur- ~ 
nace to 700° C. The hues range from orange-red to deep purple-red 
and are used to coat colorless glass and to produce any colored art 

- glass. .'The other process more recently developed by the I. G. Far- 
benindustrie consists of precipitating cadmium salts with a mixture of 
barium sulphide and barium selenide. These pigments range from 

| orange through pure red to deep magenta. According to Wagner," 
cadmium pigments have been greatly improved by the introduction of __ 

_ barium sulphate and by calcination. They have a high degree of 
light and lime resistance but a rather low degree of resistance to water 

11 Wernick, S., The Stability of Cadmium Cyanide Plating Solutions: Preprint, Trans. Electrochem. Soc., vol. 60, September 1931, pp. 117-128. The Electrodeposition of Cadmium from Cadmium Sulphate Solutions. Part I. The Effect of pH, Current Density, and Temperature on the Crystal Size of the Deposit, the Current Efficiency, and the Electrode Efficiency Ratio: Metal Industry (N.Y.), vol. 30, no. 10, pytober 1932, p. 398 (abs. of paper presented at 62d meeting, Electrochem. Soc., Cleveland, Ohio, Sept. 

j 12 Rising, Walter H. (to Corning Glass Works), Ruby Glass Containing Cadmium: U.S. Patent 1864858, . 

oF Bureau of Foreign and Domestic Commerce, Production of Cadmium-Red Pigments in Germany: World Trade Notes on Chemicals, etc., vol. 6, no. 12, Mar. 21, 1932, p. 3. 
vol Ler gga ‘The Weather Resistance of Cadmium Pigments: Paint and Varnish Production Me¢gr.,
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| _ and carbon dioxide, hence for exterior use they must be protected with — FS 

| a good vehicle. Cadmium is deposited on zinc (galvanized iron) from ey 

water-absorptive films contaming cadmium pigments. The action 1s — ee 

both organic reduction and electrolysis, hence the permeability ofa os 

film to water can be determined by noting the amount of cadmium a 

deposited when the film is moistened with a solution of cadmium sul- os 

) In reviewing recent developments in the utilization of cadmium 4 

Phillips © refers to a patent covering a method of giving steel a pro- ! no 

tective coating of a cadmium-rich alloy by the hot-dipping process. | “ 

Another interesting patent covers the use of an ‘alloy of cadmium as a | oo 

| bearing metal. It is claimed that the cadmium-base alloy will support Oy 

greater loads at higher temperatures than is possible with a tin-base | “ 

, babbitt. Apparently, the frictional properties compare favorably a 

- with those of regular tin babbitt. This use of cadmium gives promise CS 

of becoming important. A much greater interest has also been showh ~ | 

in the use of cadmium in solders. oe | hy 

Imports.—There were no imports of cadmium metal into the United - 8 

| States in 1932; in 1931 only 271 pounds were imported but in 1928, 8 

| and again in 1929, more than 200,000 pounds of foreign cadmium were - Og 

entered for the domestic market. —— | os 

EE INDUSTRY IN FOREIGN COUNTRIES = er: 

| Outside of the United States the output of cadmium declined in ey 

| 1932. In Tasmania the decline in output was only from 445,158 to 7 

854,621. pounds, but in Canada production dropped to small propor-. oO 

"tions, although the Hudson Bay Mining & Smelting Co., Ltd., pro- Co 

duced cadmium sponge at Flin Flon for the first time m 1982. Nor- os 

| way has added cadmium to its long list of electrolytic products, — 2 

deliveries having been made early in 19338 from the plant of the Norske 

- Zinkkompani A./S., at Kitrheim, Hardanger. | | Of 

| o World production of cadmium, 1 928-82, by countries, in kilograms : : : 

a 
of 

| Country ! | 1928 | 1929, 1930 1931 1932 ee 

Australia occ eos tasnecnnnneneeeeeneeeeeee 174,810 | 202,261 | 284,510 | 201,880 | 160, 854 . s 

Belgium * ) 2313|  5,080| 2,903) (4 : 
Canada.....--------c------ eee neennne--- n-ne an n--| 223, 118 - 351, 068 207,101 | 146, 573 29, 676 3 

France..._~2. a--as-ns-oseosncseosnnsn-vasee-e-e] 47,000 | 69,000} 72,000) 82,176} =) os 
Germany §__.....--------------------------------| 45, 000 45, 000 45,000} 45,000; (¢ “ 

Great Britain §..-..-.------------------------=-" 768 2, 357 6,584 | 2371) (9 : . 
‘Ttaly.-.------ccsssccssseecseeccseecceceeeneeesf () 812,000 | 512,000, (4 : 
Menico tI 40,2038] 248,577] 496,183) () ; 

| Poland....-------..cs2-ssewssaeenccseneeeneneee] 45.218 3, 584 94| 109,000} 34,602 _ 8 
United States: , | . | | 

Cadmium compounds ?........--------------| 108,816 | _ 196,541 | 143,471} 152,951 | 117, 843 | 
| Metallic cadmium......-.---.--.---.--------] 850,888 | 1,125, 550 | 1,259,985 | 476, 509 | 362, 646 

1 In addition to the countries listed cadmium is produced in Norway, Russia, and Sweden, but produc- . 

tion figures are not available. 
| 

2 Smelted in Tasmania. | | 
3 Exports of domestic produce. Production figures not available. os 

4 Data not available. 
a 

5 Approximate annual output (Imp. Inst., London). . 

tC um produced in Mexico, exclusive of cadmium content of flue dust and other cadmium-bearing 

products exported for treatment elsewhere. The total output of cadmium reported for Mexico, including : 

content of flue dust, etc., is as follows: 1928, 353,544 kilos; 1929, 606,050 kilos; 1930, 547,742 kilos; 1931, 31,831 

kilos; 1932, 86,174 kilos. 
7 Estimated cadmium content. 

a 

18 Phillips, Albert J., Byproduct Metals: Min. and Met., vol. 14, January 1933, p. 38.
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o Se  COBAEE 
phe _ The United States has never been a large producer of cobalt, and : a the substantial domestic requirements have been supplied almost. | : exclusively by imports. A small carload of low-grade ore shipped ssw = from Alabama in 1931 represents the only domestic output of record | oo _ since 1921. Cobalt, however, has long been known to occur as a | oe - minor constituent of the iron-ore deposits at Cornwall, Pa. According — Bo to Hickok” the cobalt follows the pyrite, which is separated from the _ pees! other minerals by flotation. The pyrite is burned to produce sulphur, | 7 and the residual iron oxide is chemically treated to extract the cobalt - eS before being used as iron ore. Cobaltiferous erednerite and rhodo- Bo chrosite were found by early investigators in. the upper part (now . 
- removed) of the western ore body.” sts Sern Bo | _Prices.—Little change was apparent in cobalt. quotations during pe 1932. In general, they maintained the low level of the end of 1931, © ~ eon although slight increases were noted in 2 or 3 instances. The black my _ oxide (70 to 71 percent cobalt) was quoted at $1.35 per pound except go during the summer months, when the price sagged to $1.25 to $1.35. oe _ Quotations for 97 to 99 percent metal (imported from Belgium) . | a - remained unchanged at $2.50. During the first 6 months of 1932 cobalt he ore, 12 to 14 percent grade, was quoted at 50 cents per pound f.o.b. : an cars, Ontario; from July to December, inclusive, the price was 48 / Wo cents. | | oO ; Bee _ London: quotations for black oxide and gray oxide were slightly = = bo higher during..1932 than in the last half of 1931. ~The price of 5s. 4d. =: 
Be _ tods. 5d. for black oxide, quoted early in the year, declined to 4s. to : me 4s. 2d. in September, rising to 5s. 2d. in December. The January Bo quotation for. gray oxide, 6s. 1d. to 6s. 2d. (compared with 4s.9d.in Me December 1931), gradually dropped to 4s. 10d. to 5s. in August and - pe then rose to 5s. 6d. at the end of the year. Cobalt metal was quoted 2 eo _ at 7s. 6d. per pound throughout most of the year, rising to 8s. in | ss December. | : | Uses.—The use of cobalt—in the United States at least—is about : evenly divided between the metallurgical industry, which employs Be the metal, and the glass, porcelain, enamel, chemical, and paint industries, which purchase the oxide and other compounds. The | | leading use of the metal is in Stellite alloys—cobalt-tungsten-chromium combinations for high-speed tools, hard-facing and wear-resisting metal, and sundry corrosion-resisting purposes. Permanent magnets , of cobalt steel account for some quantity of the metal, and cobalt finds its way into a variety of other steels, including high-speed steel. It is a constituent of numerous hard-cutting materials and is the usual bonding agent for tungsten carbide. A variation of the usual methods for making these materials is set forth in the Welch patent ® where- under finely divided particles of tungsten carbide are electrolytically coated with cobalt and then sintered under nonoxidizing conditions at a temperature sufficient to melt the cobalt but not the tungsten car- bide. Comprehensive studies of the influence of cobalt on carbon steels have been made recently in Germany." 

De ckok, W. O. (4th), The Iron-Ore Deposits at Cornwall, Pa.: Econ. Geol., vol. 28, no. 3, May 1933, 
Pa Hickok, W. O., work cited, p. 226. 

18 Welch, E. S. (to Firth Sterling Steel Co.), Compositions of Cobalt and Tungsten Carbide Suitable for Dies and Cutting Tools: U.S. Patent 1833099, Nov. 24, 1931. 
19 Houdremont, E. and Schrader, H., The Action of Cobalt on Carbon and High-Speed Steel: Arch Eisenhiittenw., vol. 5, 1932, pp. 523-534.
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| _W. P. Sykes, of Cleveland Wire Works (General Electric), and C. P. oe 
Miller, of Romley, England, have developed a new: cutting alloy et 
composed of cobalt, tungsten, and iron, which is intermediate in’ _ 
properties and price (probably $4 a pound) between ordinary high- ee 
speed steel and cemented carbides. Konel metal, a platinum substi-: — oe 
tute, and Kanthal metal, for electrical resistances, are relatively Cf 

, new alloys containing considerable cobalt. Be as 
Imports.—The imports of cobalt ore, cobalt metal, and oxide have oe 

declined steadily since 1929, the apparent domestic supply of cobalt, os 
as indicated by the imports, shrinking in 1932 to scarcely more than = | 
one fourth what it was 3 years earlier. The increased imports of — as 
cobalt sulphate ‘and;‘‘other salts” in 1932 can doubtless be attributed 8 
to the reduction in European prices; it will be noted that the average - oe 

| declared value (foreign market value) of the imports of sulphate was rr. 
23% cents a pound in 1932 compared with 33 cents in 1931 and 57% 8 
cents in 1929.0 . , a Oo 7 on 

Cobalt ore, cobali metal, oxide, and other compounds of cobalt imported for consumption | oy 
7 tn the United States, 1929-32 } a : a 

a 1929 1930 WBE 1982 | a 

; NS Pouinds Value | Pourids | Value “Pounds Value | Pounds| Value = = — “ 

Cobalt ore...._.....} 434,443 | $51,862 | 199,642 | $18,904} 83,805] ‘$8,453 27,193 | $12, 516 a, 
Cobalt metal__...-_-} 806, 640 | 1, 743,465 | 460,251 | 984,244 | 164,967 | 254,520 | 123,112 | (147,925 oS 
Oxide.........-.....| 475,928 | "884,873 | 425,881 | 769,331 { 321,891} 391,479 | 295,896 | 220, 497 : 
Linoleate__...2..-2--|s2222a22-2he-e--e lee? OL] 88 fennel eee - 

0 Sulphate............| 60, 596 34, 893 33, 084 |. 17, 564 23, 147 7,595 | 51, 048 - 12, 040 oe 
Other salts--7777"777) “4,186 | 2655'| 22.128 | 6,519 | 23,170 | 11,768 | 41,050 | 18, 586 a 

_ Cobalt and cobalt ore imported. into the, United States, 1 930-82, by countries oe - 

a | - | {General imports} ve BO | . — | ae 

. So 1930 oe 1981 | 1982 a 

. Barns | +. | Pounds} WValue. Pounds | Value | Pounds:| Value. © wih 

Australia... 2:---2----2--2------:|;° 49,034] $8,173 | 23,206 | $4,542 |._------_[._--- 8 
| Belgium._.-..-....--.-..-..-...------.-} 368, 788 | 809,156 | 99,198 | 159, 299 |" 57, 403 |” $77, 587 3 

Canada..........-.-.-....-.22-2-.-.-.}’ 216, 181 | 130, 628. | 118,872 | “83,172 | 85,622] 74, 224 ut 
Germany_....---.-.--.-..-..-..-------.| 25, 890.|. 55,281 |’ 3,016| 5,876] 4,193] 5, 543 a: 
United Kingdom............--..--------|----------|------------|_ 4,480 | . 10,084 3, 087 3, 087 - 3 

| a | i 1, 003, 238 | 248,862 | 262,973 | 150,305 | 160, 441 ¢ 

-..,. THE INDUSTRY IN FOREIGN COUNTRIES — a 3 

The principal source of the world’s rather meager supply of cobalt. “ 
has shifted from Europe to New Caledonia, to Canada, and then to 
the Belgian Congo, At the end of 1932 the Belgian Congo and. 
Canada were still the main sources, but there is the possibility of a | 
large new supply—probably sufficient at least to double the present | | 
total annual output—as a byproduct from copper smelting in Rhode- 
sia. Certain Rhodesian ores are unofficially reported to contain 0.15 
percent of recoverable cobalt, which may be obtained from the con- 
verter slag. A prospective increase in supply, so far exceeding any 

182217—33—24. oo
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a _ diminution that may result from exhaustion or abandonment of other 
pe sources, should encourage more general employment of this useful | 

ce element. oo rn , | 
‘ae Available statistics on production of cobalt in foreign countries ae 
oe _. are set forth in the following table: - | - 

Se os pote World production of cobalt, 1980-32, in metric tons — | ” 

po Country Cobalt-bearing material [~|.. |. 1. .|. 1 - 
ae : jf : | es Gross | Cobalt | Gross | Cobalt | Gross | Cobalt : “ oF —— | LS weight | content| weight | content weight content . a 

me -. New South Wales_.| Cobaltiferous manganese ore-|--..--.-]--------]--------|--------] () (1) | 
Be | Queensland..-....-.) Cobaltite concentrates, ete.-} (1) 4 j---..---|-----.--| °° (3) : 
Bee - Belgian Congo---_-..-..] ())_-:.-------------.---------| Q) 2700] () 2370} (4) (1) 
wilh 3 Canada: Ontario. -_.--.-| Cobalt, alloys,andchemicals_|  (!) 315} (1) | 236:} (4 223 | . 

ws - China: Yunnan 3__.....] ()_...-----.---- ee 250; () - 250) 250 ()° . 
Be : India, British: Burma ‘4_| Cobaltiferous nickel speiss.-| 3, 102 109 | 3,.504 123 | 3,060 107 | 
‘ a Union of South Africa... Cobalt Ore. ---.------------- cere nnnefeeneeene| 45 |. 1 (4) Q) . | 

{ oe - 1 Data not available. wee oT | | 
Be 2 Cobalt in metal, oxide, and salts produced at Oolen, Belgium. . | 
mo . 8% Approximate production. 7 Se Se 
a ‘4 Year ended June 30 of year stated. | | | oe 

a .. Australia.—In Queensland, during the latter part of the summer of 
~.-- 1982, the Metals Recovery Co. was treating about 4 tons of tailings | 7 

ae daily at Mount Cobalt, Cloncurry. A shipment of 17% tonsreturned 
= 2.97 tons of cobalt, valued at £610. SO 
en ~ Canada.—In 1932 the production of cobalt (computed as cobalt in oe 
Bee metal, in oxides sold, and in ores and residues exported) was 490,631 
oo _ pounds valued ‘at $589,062, compared with 521,051 pounds valued — | 
moe att $651,179 mn 19381. oo — , Oe aS 
ae At the end of the year the Mining Corporation of Canada shut 
eo down, closing one of the old mining properties of the Cobalt camp. 
fe Karly in 1932 the same company closed the Frontier mine at South 7 
* Lorraine.” An interesting development was the utilization of air- 

| planes to ship cobalt ore from Werner Lake, Ontario, to the rail base 
| at Minaki, a distance of 40 miles, from which point it was sent by rail 

| to American manufacturers. __ 
The Canadian tariff rates, which went into effect October 12, 1932, | 

provided a duty of 10 percent on oxide of cobalt. oe 
Morocco.—Karly in 1932 a shipment of 285 tons of manganese and 

2 tons of cobalt was made from mines in the neighborhood of Tarou- 
dant to a European firm. It is reported that production will be 
increased during 1933 and 1934.” 

Rhodesia.—The potential importance of cobalt as a byproduct 
, from Rhodesian copper smelting has already been mentioned (p. 355). - 

At the annual meeting of the Rhokana Corporation, Sir Auckland 
Geddes stated that the cobalt in N’Kana ore can be separated readily 

' and that it will soon be possible to produce cobalt in the form of a 
high-grade iron-cobalt alloy.” 

~ ® Chemical Engineering and Mining Review: Vol. 24, no. 288, Sept. 5, 1932, p. 424. 
41 Bureau of Foreign and Domestic Commerce, Closing of Cobalt Mine: Foreign Trade Notes, Minerals 

and Metals, vol. 2, no. 2, Jan. 25, 1933, p. 3. 
32 Mines, Carriéres, Revue économique: Vol. 11, no. 114, April 1932, p. 8. 

29 teth'p Atrlcan Mining and Engineering Journal, Rhokana Costs and Cobalt: Vol. 43, no. 2135, Oct. .
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, Two companies reported an output of selenium in 1932, but the = = = 
Bureau of Mines is not at liberty to publish their total. Production ©  — .. 
was made in 1931 by three companies. The large stocks on hand at =. ©: 
the end of 1931 were drawn upon in 1932. Available production = ~ - 
data for 1928 to 1932 are presented in the following table. , oe ag 

Selenium sold by producers and in stock at producers’ plants in the United States, ae ag 

| oe oo : ee — : Stock at oe 8 

a Year ae | | _Value yer CO , a oo - Pounds |————-————_ (pounds) ne : a 

cS ne | | . "| Total | Average} ne 

1928. -eennnnennencceceeeecerecenncceeecceereeeecesccesee-] 362,697 i “gue7| 214,88 © 8 
© 49990 TTTTTTTIITTIITIIIIIIITIIIIIIIINIIIIIIISIIIT!| 344} 288 | "568,265 | . 1.65 |. 301,033 a 

2 4939.20] 278, 309 | 454,911 | 1.63 | . 567,498 
~ 1981.2 nn eee ne nee eee e--| . 202, 284 | 386,255 | 1.32 | «1 457,911 ean 

© WELT Pp Oy 

_ 1 Includes a small quantity of tellurium. ee re ed 
. 2 Bureau of Mines not at liberty to publish figures. —— es oo So 

| Prices —Selenium metal is usually sold powdered, packed.in tin = ~~; 
bo cans. In 1932 the New York price of this product in wholesale = © 

~ quantities was $1.75 (black, powdered, 99.5 percent pure); for the co 
- ferro-alloy $1.90 is asked per pound of selenium contained. In ag 

December the British quotation, which is calculated on a gold basis, es 
. was 7s. 8d. to 7s. 9d, exwarehouse Liverpool, or a trifle higher. than os 

the New York pricee |: ©. oS res 
Uses.—The potential demand for selenium received new impetus = | 

in 1932 with the announcement of the successful use of the metalloid - Ped 
in steel. In order of abundance in the earth’s crust selenium lies Co 

| between bismuth and gold, which are not classed as common metals. © 
, Nevertheless, as a minor constituent it is widely distributed in nature. Se 

The selenium originally present in copper ores becomes concentrated = = = 
| in the anode muds at electrolytic refineries, and until recently the | oo 

- potential supply as a byproduct from this source, though quite small, Og 
far exceeded existing demand. The range of uses as noted in a 2 

chapter of Mineral Resources for 1931 has been greatly extended, | 8 
| the principal outlets being in glass making, in rubber, and in the — os 

- manufacture of certain dyes, but with interesting possibilities noted _ a 
in the field of television and talking motion pictures. Other uses _ oe 
include the automatic lighting of navigation beacons and as a moldable oy 
building material (selenium sulphide binder with paper, etc.; see a 
German Patent 542717); and for washing and preserving wool, 3 
feathers, and hair (soluble compounds; see German Patent 541279). : 
The resistance of vulcanized rubber to abrasion is increased 50 per- 8 
cent or more by the addition of selenium. StilL’another new develop- | 
ment is a process for improving the corrosion resistance of mag- | 
neste by immersion for a few minutes in a bath containing selenious , 
acid. | - | 

"Gerry, C. N., and Meyer, H. M., Arsenic, Bismuth, Selenium, and Tellurium: Mineral Resourees of | 
the U.S. Bureau of Mines, pt. I, 1931, Pp, 1516. . . | 

engough, G. D., and Whitby, L., Magnesium Alloy Protection by Selenium and Other Coating 
. | Processes: Metal Ind. (N.Y.), vol. 30, no. 4, April 1932, p. 148. | .
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wee _ Previous efforts to find a use for Selenium in steel making had been 
eo _ unfruitful, and metallurgists generally were discouraged because of 

the rapid vaporization of the element at molten-steel’ temperatures.  __ 
|. ‘Having solved the practical difficulties connected with making the _ 

Ge _alloy additions, the Carpenter Steel'Co. announced in 1932 the pro- = 
~- duction of stainless steel in the form of rolléd products. The effect - : 
eo of the selenium (about 0.25 percent) in stainless steel is to impart - 

a machinability in much the same manner as sulphur is employed in 
ee _ ordinary screw stock. The selenium is added in the form of a 50 per- 
Boor cent ferro-alloy a few moments before the metal is ready to pour. __ 
©. Casting, forging, rolling, and annealing proceed as usual for any stain- = 

Jess steel, but the product differs in that it can be cut in automatic  =—«_—™ 
ws * serew machines at 60 to 70 percent of the speed of Bessemer screw 
a, stock. Advantages of selenium over sulphur as a free-cutting agent 
> are thus described in a press bulletin issued by the Carpenter Steel 

C0 wo Be 
me _. .° The greater transverse toughness of stainless steel containing selenium in- | 
Pee fluences in several ways the fabrication and use of the product. The selenium . ~ 
~ ‘steel is. easier to roll and forge than the sulphur types—being less subject to  —s_© 
co. splitting, cracking, or opening up at the ends. The selenium steel can be upset - 
ee as with greater safety and. less trouble from: splitting. High-sulphur stainless 
re ‘steels have fallen short of the requirements for pistol barrels because of this 
Bo ed tendency to split. In any application where the parts are subject to internal oe 
ae _ bursting strain or transverse shock, the selenium steels will prove much safer a 

~... “This development is likely to expand the applications of stainless. 
steel and thereby create an important outlet for'selenium. . = 

Be _ _ Imports.—Imports of selenium and selenium salts in recent years 
ae have been as follows: © 0 

pe Selenium and selenium salts imported for consumption in the United States, 1928-32 | 

9B eee 18,622} - $33,998 |] 1931-2 et go ga. zi 
" 1929_..22- el] 3, 592 5,971 || 1982..-.-. 2-2. 1,914 | . 2, 240 

. 1930_..--.---------+------- - 680 | . 988 7 - | 

oe Oo THE INDUSTRY IN FOREIGN COUNTRIES 

| a Canada.—In 1931 selenium was produced for the first time in 
_ Canada as a byproduct in copper refining at the Copper Cliff plant of 

| the Ontario Refining Co. The recovery amounted to 21,500 pounds, 
valued at $40,850, and hope was expressed that the development of . 
new uses for selenium would lead to the development of an important 
industry. In July 1932 it was reported that the new refinery of 
Canadian Copper Refineries, Ltd., at Montreal East would produce 
selenium as one of its chief products; however, selenium does not 
appear in preliminary statistics of mineral production in Canada in 
1932. 
Japan.—A report from the office of the American Embassy in 

Japan states that, although official data are not available, four com- 
panies in different sections of the country have a potential output of 
about 600 pounds of selenium monthly. 

_  _ -Lussia.—The production of selenium by the Soviet Union (entirely 
from anode slimes at the electrolytic plants of the Zvelmetsoloto 

* Literary Digest, Selenium Steel: Dec. 31, 1932, p. 21.
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Trust) ‘amounted’ to about 2% tons in 1931.- As requirements of | ee 
| — Soviet glass factories are said to be far in excess of this amount, it is os 

proposed to increase production by utilizing slimes at the sulphuric- eg 

acid plants.” ee ee ag ee 8 
| ' Sweden:—Blister copper atthe Boliden mines on the Gulf of Bothnia 8 

| - contains.0.75 percent selenium, and there is 25 percent. selenium in the | gb 
anode muds from the electrolytic refinery. There is also some iron, os 

- but much less than the selentum.) ©) an 

te ANIPATUM a8 

- . . Small:sales.of columbite were made from New Mexico.in 1932 by es 
Philip S: Hoyt, who- reported additional stocks for: whieh no buyer | OS 
gould: be: found. An accumulation of 275 pounds. of columbite at the oe 

; Spruce, Pine (N.C.): properties of the Consolidated Feldspar Corpo- _ es 
| ration..;was purchased by a dealer.for resale. The total output of 4 
-'_ golumbite in. the United: States was. 390 pounds,. with: an -estimated A 
-. -walue of $234 in 1932; :compared with 700 pounds valued at $490 ms 

~'. 1931 and a maximum of 34,899 pounds valued at $26,332 :1n 1928. . a 
~~ Prices-——The price of tantalum (bar or sheet) was reduced from Nk 

—- . $160. to $91 a kilogram in 1930 and not changed in 1931 or 1932; the oy 
--—s eorresponding British quotation was £15 a pound. The purely nom- an 
-_- jnal- quotations for' tantalum ore were advanced from 70 cents to $1.75 os 
-. -g@ pound'in'March 1982.00 0 es 
- .Uges:--The interest aroused in recent years by: tantalum continued os 

- unabated in'1932: Still among the very rare elements and appar- od 
ently destined to remain so, tantalum has such an unusual combina- ee: 
tion of valuable properties that it commands attention in a variety ee 
of fields. -It-has been employed mainly in connection with special : 

- ° eorrosion problems ‘in various industries and laboratories, replacing de wR! 
. platinum: and rendering services.in which even platinum fails to meet =. 
- ‘eonditions. -Employed alone asa protective facing (or coating) or in oS 

- certain alloys it 1s resistant to both acids and alkalies and'is virtually US 
the only metallic material that will withstand wet chlorine. In certain “a 

| types. of: electron-emitting devices tantalum is more effective than ad 
tungsten ot molybdenum. Many alloy combinations have been devel- os 

- oped-and studied; of particular interest are those for high-temperature os 
service. ‘ Mention may be made of a new patented zinc alloy contain- ay 
ing zinc 90,'copper 5, aluminum 3.5, chromium 0.5, molybdenum 0.12, Dok 
and tantalum 0.15 parts:' High strength, tenacity, and ductility are TS 
claimed for this alloy, which is recommended ‘for rolling, hammering, | Cos 

| extruding, or die casting. Se 4 
| - Marious steel mixtures containing tantalum have been investigated ; oe 

several are patented. The Ramet tantalum carbide, of Fansteel 2 
Products Co. (North Chicago; Ill.) is a sintered mixture, practically OE 

| infusible (the melting point of tantalum carbide is nearly 1,700° C. “ 
. above that of tungsten carbide) and so hard that tools tipped with it 

will cut most of the so-called ‘‘unmachinable”’ metals; tantalum car- : 
bide tools cut superhard white cast iron and manganese steel quite 
rapidly and hold a keen edge against plastics of the bakelite class, 
duralumin, and other aluminum alloys and sundry bronzes that have 
caused machinists much trouble. An entirely new and highly efficient | | 

7 Metal Bulletin (London), Selenium: No. 1716, Aug. 16, 1932, p. 16. _ _ | 
% Schroeder, Henry F., and Russell, Charles D. (assigned to Ruselite Corporation): Zine Alloy: U.S. 

Patent 1847941, Mar. 1, 1932, |
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gutting material patented by McKenna ” combines tungsten and/or | 
—. molybdenum with the tantalum carbide. The use of tantalum asa sits 
ae binder and otherwise in conjunction with tungsten carbide received = 
oo .. further attention in 1982. 0° re oo 
=. A- better demand for. columbium is predicted in the form of the 
oe _. twin carbides (tantalum-columbium) for use in welding as well asin sy 
>. -eutting tools, eS oo _.. Lmports.—Imports of tantalum ores into the United States jumped  —> 
~. _- to 86,131 pounds valued at $51,033 in 1932; this compares with 6,288 
me pounds in 1931, 8,474 pounds. in 1930, and about 15,250 pounds in 
“1929 (previous record). => an ee SS “World production.—Except for a few small and sporadic shipments 
~ the world supply of high-grade tantalite has come from Australia, == 
=... prineipally from the Pilbarra field of Western Australia. A Rhodesian 
“"_.goneern, however, is reported recently to have offered 5 tons of high- . 
>. grade ore (72 percent Ta,O;) monthly. In the production statistics =. 

Of British India a small quantity. (100 pounds, valued at £4) of | oe 
.-.. eolumbite was reported as produced in the Monghyr district, Bihar. 
~ amd Orissa,in 198.0 

» During 1932, as in-1931, only two companies reported a production 
eo of tellurium, and the Bureau of Mines is not at liberty to publish the 
gS amount. In 1930 three producers reported an output of 14,095 = 
eRe -. pounds and sales of 4,717 pounds valued at $7,996. The price of the - 
=. metal is still more or less nominal. Throughout 1932 the quotation 3 
Be was $2.a pound, f.o.b. New York. =  —.|. crn 
ee _ _ Uses.—Tellurium, even more than its sister element selenium, was = 
Se long considered a metallurgical abomination. Its presence not only 7 
Boos complicated the extraction of valuable metals from their ores, but the 
“. . metalloid itself exhibited certain highly unpleasant properties. An 
>. enormous amount of laboratory time and effort was expended in the : 
we | search for commercial uses for tellurium but with almost universally — 
oo disappointing results. In one of the most promising fields, as an : 
.  antiknock addition to gasoline, it was quickly displaced by tetra- | 
pe ethyl lead. Of real importance was the startling discovery by U. C. 

Tainton that the element is a most valuable reagent for purification =. 
of zinc solutions at western electrolytic plants, and almost 90 per- _ 
cent of the domestic output was used for this purpose in 1930.% The 

| quantity required is about 13 pounds per ton of zinc. - In 1932 serious 
| attention was directed to the successful use of tellurium as a rubber- 

) compounding material. It is said to increase resistance of rubber to 
| heat, to be effective in revitalizing old rubber, and to improve aging 

| qualities. The bloom that frequently accompanies the use of selenium 
is absent when tellurium is employed. Much attention, especially 
in Kurope, has recently been given to the use of tellurium as a lead- 
hardening agent. 

Researches on the use of tellurium in glass making indicate that 
the color-producing tendencies are like those of selenium, but no 

| commercial applications have yet been made. 
77 McKenna, P. M. (assignor to Vanadium Alloys Steel Co.), Composition of Matter (Tungsten- Tantalum Carbide Alloy): U.S. Patent 1848899, Mar. 8, 1932. 
30 Chemical and Metallurgical Engineering, Editorial Staff Report on Electrochemical Developments 

Discussed at Baltimore—Annual Meeting of Electrochemical Society, April 21-23, 1932: Vol. 39, no, 5, 
May 1932, pp. 276-278.
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: . ee TITANIUM  =~— So pe 

| The domestic production of titanium ores in recent years has been . ae 
of the order of several hundred tons of rutile and 1,000 to 5,000 tons = ssiti(“( 

- or more of ilmenite annually. The actual figures, however, cannot be - oe 
published without revealing individual operations. The Vanadium | oe 
Corporation of America undertook the manufacture and sale of Os 
ferrocarbon-titanium. As in former years, ferrocarbon-titanium was Ee 

| also made by the Titanium Alloy Manufacturing Co., and the carbide- ey 
S free ferro-alloy was made by the Metal & Thermit Corporation. | “osg 

| ‘The Titanium Pigment Co. (subsidiary of the National Lead Co.) | “ot 
-. and. the Krebs Pigment & Color Corporation (a du Pont affiliate) re 

; continued to be the leading manufacturers of titanium pigments. _ oe 
-.- The former company, after seeking a suitable eastern location, was Mi Fe 

- reported to have selected a site on the Raritan River near South Sy 
Amboy or Sayreville, N.J. | re _ oss 

ss Prices. —The prices of titanium pigments, after declining steadily EL g 
- for about a decade as a result of economies in manufacture, remained os 

stationary in 1931 and experienced only a few minor downward read- — re 
~-justments in 1932. The pure dioxide and the barium product re- oy 

-° mained unchanged at 21 cents (barrels) and 6% cents (car lots, bags), et 
- respectively, a pound. There were two reductions, however, in the Dy 

price of titanium-calcium pigment, bringing the quotation (car lots, _ os 
-_- bags). to 6 cents, compared with 7 cents a pound at the beginning of 4 

the year. The new contract price of $137.50 a short ton for ferro- — gs 
-- carbon-titanium (15 to 18 percent titanium, 6 to 8 percent carbon, et 

. producers’ plants, freight allowed), initiated at. the end of 1931, was: alg 
- .- gontinued throughout 1932. | a ea ass 

- The price of ilmenite, though nominally unchanged at $10 to $12 — ae 
- per long ton for high-grade imported ore (45 to 52 percent titanium = | | 

2 dioxide), seaboard, tended to be slightly lower.. In France, for ex-. re 7 
ample, the quotation at the end of the year was 300 to 325 francs es 
($11.75 to $12.70) a metric ton, compared with 360 francs at the end = =— 
of 1931 and 400 to 425 francs early in 1930. The quotation of 10 ae 
cents a pound for domestic rutile, guaranteed minimum 94 percent oat 

- concentrate, has not been changed for several years. In Australia a te 
price of £45 a ton is mentioned, equivalent to about 7 cents a pound. oe 

_ Metallic titanium was quoted at $5 a pound for the ordinary 75 eS 
percent quality; the new 96 to 98 percent product was offered on the a 
market at $6, delivered New York. . one 

| - Uses.—Titanium in the form of carbide is the latest element to be a 
| added to the list of superhard cutting materials; the new Widia X is 

- said to contain titanium carbide (and nitride) in addition to tungsten i 
, carbide and the other usual ingredients of this German tool-tipping Oo 

material. Another new development of special interest is the com- oe 
mercial use of titanium dioxide, under the trade name “Titantex’’, as oe 
coating material for onionskin paper. A substantially higher-grade : 
metal, containing 96 to 98 percent titanium compared with the ordi- | - 
nary 75 percent product, was placed on the market by the Deutsche 2 
Gold-und Silber-Scheideanstalt; it is made in Frankfurt am Main, | 
Germany, from American rutile. | : 

A review of the technical literature and patents indicates renewed : 
interest in titanium additions for conditioning or alloy purposes in | 
various steels, including rail steel, stainless steel, and cutting alloys. |
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- ‘The new alloys of copper and titanium were studied further, particu- : 
.. larly with respect to their marked age-hardening properties and cor- a 
yo | rosion resistance. Beneficial effects are produced in sundry aluminum- | 
S - copper alloys by treatment: with a fraction of 1 percent of titanium.: —. 
..-_ New uses reported for titanium salts include their employment in 
a primary electric batteries and in forming a corrosion-resisting coating. | 
a onsteel. 9 I . 

pe As a constituent of glass titanium dioxide cuts down the selective —_— 
ae transparency for short wave lengths. . Consequently, according to a . 

no recent American abstract ofa German patent,*! the addition of up to 
-. percent titanium dioxide is recommended ‘to inhibit the coloration —_- 
eo of certain. kinds of glass upon prolonged exposure to sunlight or light © 
mo of short wavelength, ©0000 tS CO 
Doe As usual, a variety of new processes and patents.are reported in 
a connection with the manufacture of titanium pigments from‘ilmenite. = 
»-.. Mention may be made of a method for making the dioxide fromrutile; 
me a finely ground briquetted mixture of magnesia (1 part) and rutile | 
a (2 parts) with enough carbon to reduce ferric oxide is heated’ at 
~ ..,-1,410° C., forming the titanate (MgTiO;),- which is dissolved in‘sul- 
gee ge _ phuric acid and subsequently hydrolyzed.*? Titanium chlorideis the: —_ 

eee raw material in another process in which the volatilized salt is oxis 
» . dized-in the flame of a burning gas.@ 

ae Imports.—Imports of ilmenite amounted to 33,491 long tons’in: > 
‘1982 -valued at $231,652 compared with 29,857 tons valued at 
ee $144,951 in 1931 and: a previous maximum of 22,386 tons valued at’ 
Be $104,887 in 1929. The increase in the declared value from $4.85 per’ - 
ee ton in 1931 to $6.92 in 1932 is noteworthy in view of the sharp‘drop © | 

| in the exchange value of the rupee. _ As in the previous years, imports = 
,.3 ° were all from British India, the dominant source of world supply. 
.. The beach deposits of the Travancore State, along the extreme south=-) 
Be westerly shore of the Indian Peninsula, contributed: more than 80 
ao percent of the known. output of all countries in 1931 and possibly an oo 

Boo even larger percentage in 1932. Although British controlled, this 
a output is consumed mainly in the United States. 

The imports of rutile jumped to 176,393 pounds valued at $4,508 
7 compared with 2,000 pounds valued at $189 in 1931. ~ | 7 

| REVIEW BY STATES : , 

Arkansas.—The Titanium Corporation of America at Malvern, Hot 
_ Springs County, Ark., reported an output of 100 tons of ilmenite and 

40 tons of rutile, none of which was shipped due to lack of market. 
Brookite occurs in this vicinity, which is not far from the deposit at 

| Magnet Cove. According to the trade press,** another company, the 
Rock Port Minerals, Inc., Malvern, Ark., was preparing to erect a 
plant with a daily capacity of 6 tons of titanium concentrates, con- 
struction to begin about December 1, 1932. | 

Virginua.—The new plant of the Southern Mineral Products Cor- 
poration, which came into production in 1931, was closed early in 
1932; it was subsequently reopened but only for the production of 

31 Société Anononyme des Manufactures des Glaces et Produits Chimiques de St. Gobain, Chauny & 
Cirey, Glass: German Patent 543095, Jan. 12, 1927; Chem. Abs., vol. 26, May 10, 1932, p. 2566. 

3 Lubowsky, 8S. J. (Assr. to Metal & Thermit Corporation), Manufacture of Magnesium Titanate: 
U.S. Patent 1843427, Feb. 2, 1932. 

33 Mittasch, Alwin, Lucas, Richard, and Griessbach, Robert (to I. G. Farbenind. A.-G.), Titanic Oxide: 
U.S. Patent 1850154, Mar. 22, 1932. 

34 Rock Products. Vol. 35, no. 23, Nov. 19, 1932, p. 54.



— : «MINOR METALS GBS eg 

_ ealeium-acid phosphates (for baking powder, etc.). The massive ore ed 

body: of this company: contains an average of nearly 20 percent = 5 

titanium dioxide, which is almost. all recovered by the magnetic re 

separators in the form of an ilmenite concentrate averaging 40 to 50 OS 

percent titanium dioxide, which may be made into white pigments _ ee 

| in another section of the plant or shipped to Niagara Falls for the os 

manufacture of ferrocarbon-titantum by the parent company. = ane 

: Jn 1932, as in former years, the American Rutile Co. (a subsidiary OE 

| ofthe Metal & Thermit Corporation) shipped'ilmenite and rutile. — ff 

- from its properties at Roseland, Nelson County, Va.. As a result-of oy 

new tables being installed and better classification improved recoveries ooo 

were reported during the several months the mill was in operation, __ 4 
The Bureau of Mines has received numerous specimens of ilmenite. og 

and. rutile from Bedford County, and late in 1931 the senior author a. 
of this chapter with Dr. Frank L. Hess, principal mineralogist of the as 

Bureau, visited :an occurrence of nelsonite in the vicinity of Lowry, ye 

Va. No-deposits.of titanium ores of potential commercial ‘size, aM 

however, have yet.been found in this vieinity. © Ee 

| | °° THE INDUSTRY IN FOREIGN COUNTRIES = So ag 

| -. Australia.—The. first factory to produce titanium pigments ino 

Australia was nearing completion in 1932.> It is at Brooklyn, 5 miles ORS 

, from, Melbourne and will employ ilmenite from black sand beach 4 

deposits on King Island about 130 miles away. Analyses of beach 8 

sands of New South Wales indicate the occurrence of natural con- — oe 

centrates consisting mainly of-zircon, ilmenite, and rutile, with only | a 

2 to 8 percent of other minerals.** These deposits have been worked — 8 

in the past for gold and platinum, but in 1932 two companies were Oo 
reported to be working the sands on the north coast for zirconium - 

and rutile. Beach Sands Mining Co. has a plant at Tugun Creek a 
and is producing. 50 tons of concentrates per month for export. | oe 

, Black Head Mineral Co. is treating its concentrates in Sydney.” A’ oe 

small experimental output of rutile has been officially reported ms a 

South Australia near Yankalilla Gorge. 8 ss 
~ Canada.—There was no production of titanium ores in Canada in cog 

1932. Ilmenite, containing in places as much as 15 percent. rutile, 8 

| occurs in large deposits in the St. Urbain district, County Charlevoix, a 

| Quebec, about 7 miles north of Baie St. Paul, a town on the north ae 

shore of the St. Lawrence River about 60 miles northeast of the city oe 

of Quebec. Shipments of ilmenite or ‘“‘titaniferous iron ore’ for ots 

| export tothe United States have been made from ,this district. for a 

| several years, amounting to 1,509 short tons valued at $10,261 in | oe 

1931. The genesis of these deposits has been discussed by Gillson 38 aS 

| who after extensive field work in 1930-31, concluded that the ores == © — 

were formed by replacement in previously solidified anorthosite and . 

were deposited from solutions derived from the same magmatic _ ~ 

reservoir from which. the anorthosite had come a relatively short a 

time before. An analysis of a deposit of titaniferous magnetite in oe 
diabase shows Fe 43.62, TiO» 21.96, P.O; 0.05, VO; 0.18, and S 0.03 os 

‘percent. a | oe 

3 Hunt, Ralph H., American Vice Consul at Melbourne, Titanium Oxide Plant Almost Completed in 7 

Australia: World Trade Notes on Chemicals, etc., Bureau of Foreign and Domestic Commerce, vol. 6, 

no. 52, Dec. 26, 1932, p. 6. . 

36 Whitworth, H. F. Mineralogy and Origin of the Natural Beach-Sand Concentrates of New South \ 

Wales: Jour. Proc. Royal Soc. N. S. Wales, vol. 65, 1931, pp. 59-74. | 

_ 3? Chemical Engineering and Mining Review: Vol. 24, no. 286, July 5, 1932, p. 352. 

4 38 Gillson, Joseph L., Genesis of the Dimenite Deposits of St. Urbain, County Charlevoix, Quebec: ‘ 

Econ. Geol., vol. 27, no. 6, September 1932, pp. 554-577. oe
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Be | _ France.—The production of titanium white in France was begun 
ee in 1923, and the annual output by two producers is estimated at 

"1 about 600 tons. Plans are contemplated for expanding output.” 
ee French West Africa.—Black sands occur all along the Senegal => me -- coast and southward in French Guinea and (British) Sierra Leone... 
Py Commercial exploitation has been confined to the stretch between ae _ Rufisque and the mouth of the Gambia, where the sands are rich in Be _ ilmenite due to decomposition. of the basaltic rocks of Cape Verde | —. and Gorel Island, the principal centers being in the vicinity of Joal 
aa - near the mouth of the Saloum. A good grade of ilmenite (50 percent _ 
fo titanium dioxide) is readily separated from the associated minerals, 7 oe _. which include zircon, garnet, magnetite, etc. A maximum of 7 240 © _..  . metric tons was produced in 1929.. = = ————— a 
Bog  _Ltaly—According to a recently published : review “ the production os '. - of titanium white in Italy is increasing. Manufacture of this prod- . 
.»-. uet- was undertaken in 1925,.and in 1930 the output had risen to | 
-.--:« 44,400 metric tons. ‘Titanium white is manufactured by one Milanese _ . 
— + firm, which treats titanium ore with sulphuric acid. = 8 —. .. Russia.—A large paint and varnish factory with a projected out- =§s_—> 

put of 12,000 tons was scheduled to be built in 1932 at Cheliabinsk _ *: 
~ an the Urals.“ Unofficial reports are to the effect that some 50 © Boe _ Inillion rubles are to be expended in building 13 plants with an aggre- * Boo _ gate capacity of 150,000 tons of titanium white, lacquers, and mixed sy 
eon paints. Attention was directed to the smelting of Ural titaniferous => ss magnetite, with the recovery of iron, titanium dioxide, and vanadium — : 
Be as joint products. Rock salt is added to the coal before coking, mo 
Bh replacing part of the lime in the subsequent blast furnace smelting | > operation. Slags with 43 percent titanium dioxide were obtained in | . 
fee laboratory furnace, and subsequently “ operation on a large scale 
~~ has been successful. CO a ae a _.. _ Sterra Leone.—In the vicinity of York and Hastings,on the coastof ss “Sierra. Leone, small quantities of ilmenite, assaying 50 percent or - oo more titanium dioxide, are recovered as a byproduct in mining - 

ae alluvial platinum.“ In 1931 an output of 10 tons was officially 
- reported. | 
a United Kingdom.—To provide a British source of titanium pig- 
oe _ ments for the Empire market a new plant was under construction - | 

near Luton by National Pigments, Ltd., a subsidiary of the Imperial 
Smelting Corporation, and Imperial Chemical Industries, Ltd., 
Goodlass Wall & Lead Industries, Ltd. of England, and the National 

- Lead Co., and Titan Co. of America are reported to be jointly inter- | 
| ested in this development. The Imperial Smelting Corporation is 

also engaged in production of other pigments. 
39 Commerce Reports, Expansion of French Paint and Varnish Industry: Bureau of Foreign and Do- 

mestic Commerce, no. 17, Apr. 25, 1932, pp. 213-215. 
40 Chemical Age (London), White Pigments in Italy; Notable Increase in Production of Titanium White: Vol. 27, no. 702, Dec. 10, 1932, p. 554. 
“1 Economie Review of the Soviet Union, Paint Factory to be built in Cheliabinsk: Vol. 7, Apr. 1, 

ee Brituee, E. V., Shmanenko, I. V., and Tagirov, K. Kh., Utilization of Ural Titano-Magnetites Based on the Work of the Institute of Applied Mineralogy: Mineral. Suir’e, vol. 6, 1931, pp. 626-630; Chem. Abs., vol. 26, July 10, 1932, p. 3462. ; 8 Mining Journal (London): Vol. 179, no. 5069, Oct. 15, 1932, p. 693.
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| | - World production of titanium minerals, 1931-82 ee - o 

/ oe, : ef agg of 392 0—COC os 

MUNUNNINT” | papem | Crntnt | vauos | Opemre | Const | vatuet 
Timenite: - | Metric tons| Percent | - Metrictons| Percent |- Co | a “ é 

: - , Brazil 3.2.2.2 2-2 .---|-------- |---| eee 35 @) =|. $1,004 gs 
_, Canada (Quebec) ---.------ 1,369] 18-25] . $9,884-)-.....-..---]--22- 2-2 en e| --- nee 

“India (Travancore).-.....-. 36, 746 54 190,429 |: (3) (3) (8) amare 
| — Norway....----.--------| 5000] 441 47,604] (3) GO) ay 

_ Portugal. ..-.-2-----.----- 152 — «BO 645 (3) —  @) (3) ra 
-. Senegal 2..---.-----------| 1,074]. 47 14,319 | (3). — (3) ae  SeBtesae So ] | BY BP BP Bw 

-_ United States._---.-..-.-. M® ;  ®.. (4) 4 ‘)  & OE 
Rutile | Te ee | , ee | ae 

. Norway §.:.......-.------| °. 21| 90-98 6,013} (3) gy | @& eae: 
| | ‘United States] ME OM OT Mf OM 0 ee 

1. Values as officially reported, converted to United States currency at the annual average rate of exchange So 
. as published by the Federal Reserve Board. , | os 7 a | . er 

Exports. =. a . ‘ . ; . - os gr 
7 _ 38 Data not available. —_ . | . ae - Co . ar 
7 - 4 Bureau of Mines not at liberty to publish figures. oo : | mS ae 

Do * Concentrates... rs oe O a a8 

ae Production of zirconium minerals in the United States has been os e 
_. irregular and almost insignificant, except for the brief period of oper-— 2M 

-.. ations at Pablo Beach, which culminated in an output of 3,646 short 
tons in 1927. No domestic production has been recorded since 1927, nas 

_ although consideration has been given the possible recovery of zircon = 
as well as ilmenite from black sands in gold mining in North Carolina RS 

_. and other Southeastern States. So ee 8 
_ ‘Zirconium minerals are widely distributed, but workable deposits = = 

are few, being mostly water-concentrated sands in which the zir- == 
-  conium, usually as zircon, is a joint product with other heavy minerals, . Os 
| ‘such as ilmenite and monazite. _ 4 ness 

_Prices—The quotations for zirconium products, being more or less 
- nominal, are modified infrequently and were only remotely affected = 

by the downward movement of general commodity prices. Zircon , os 
ore, 55 percent; has remained stationary for several years at $40 to 4 
$45 a short ton, f.o.b. seaboard, m 30-ton lots. For high-grade oe 

-“Zirkite’”? (natural ZrO,) the quotation remained unchanged at 3) 
cents a pound. for 65 to 70 percent grade, powdered for refractory ee 

> use; no extra charge is made for fine powdered material, 95 percent — oak 
through 200 mesh, which is sold as zirkite cement. Zirkite brick at ne 

- 80 cents to $1 each and “Zirconalba”’ (high-grade precipitated ZrOz) a 
at 80 cents to $1.10 a pound and the lower grades of zirconium diox- — — 
ide at around 30 to 43 cents a pound (according to quantity and : 
ZrO, content) were likewise quoted at the same or nearly the same — ses 
level as in former years. Early in the year a small reduction was ‘ 
made in the price of zirconium-ferrosilicon (12 to 15 percent zirconium, | i 

| 39 to 43 percent silicon), from $103.50 to $108.50 per long ton to - 
$97.50 to $105 per long ton. In December a reduction was made in 2 
silicon-zirconium (35 to 40 percent zirconium, 47 to 52 percent sili- - 
con), which dropped from 16 to 19 cents a pound to 13 to 15 cents a . 
pound. Zirconium metal of 98 percent purity has been on the mar- | 

_ket since 1930; in 1932 it was quoted at $7 a pound or less, according od 
to quantity. | | . .
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. Zircon, which was ‘quoted in France at 600 franes a metric tonin 
ae _. 1929 and 1930, had fallen to 500 francs in the latter half of 1931 and — : 

ae -. late in 1932 was further reduced to 480 francs a metric ton or only 
= about $17 a short ton. Se OS sy os 

ae __ Uses.—The use of zirconium metal (mixed with magnesium) in 7 
. + flashlight powders seems to have decreased, but some quantity of — 
me zirconium is used with a primer. to ignite the aluminum leaf in the 
-..,- relatively new “photoflash lamp.’’ Zirconium-alloy additions are 
«attracting more and more attention in the steel industry., Zireo- - 
“nium not only is a vigorous scavenger of oxides and nitrides but also 
oe) _ counteracts the harmful effects of high sulphur. . Consequently its 
Bo wider employment is. advocated by some metallurgical authorities. 
EP Small additions to iron and steel castings result in decided refinement . 
eo of grain structure and better resistance to impact. Small amounts 
‘are used more or less experimentally in nonferrous metal foundries, —- 
= and--zirconium is mentioned. as a constituent ‘of several hard alloys 
eS (usually in conjunction with tungsten, boron, etc.) and also of certain 
“- new corrosion-resisting steels. = ss Oe ; 
Bee ._ Additional data on zircon and zirconia refractories have recently © 
~. been published by Comstock.* ' Further studies of suitable bonding 
. agents have been mentioned in the trade press and patent literature. 
A _ . Imports —Consumption in this country, as indicated ‘by imports =~ 

(tainly from Brazil), has been as follows: °° © 9°. PB TL a 

Peg ss Eavports of zirconium ores and alloys, 1928-82. . 

Be a Ferrozirconium, zit: - Br oo . . -, Zirconium eres. |  eonium, and :zit-: Dood 
mo Near Pf Sonam ferrosilicon be 

2 | pe ee — | Pounds “Value “Pounds E | | 

oe 1928... eee eeenee----| 863,685 | $9,788 1 °°. oat | $820 | 
| 1920) ee eee ene t eee eee ene -----| (2, 689, 120 35,416}. . 47,048 | 4, 488 ae 1980___-_---22222 2-2 --- ss se -n-usnee--ns-n---------| 3,088; 599 | . 40, 416 1,215| ‘661. 
1931222 ie ee eee ee ‘1, 124,034 | °° 18,945 |] - ‘496 ° © 3120 

- ee . THE INDUSTRY IN FOREIGN COUNTRIES OO — | 

Zirconium ore is mined in Brazil, the leading producing country, as 
a main product, but elsewhere it is generally a minor byproduct of. 

| monazite or ilmenite mining. | ee 
| Austraha.—Natural concentrates, consisting mainly of zircon, | 

ilmenite, and rutile, are found at many points on the coast of New 
South Wales, and during 1932 two companies were reported to be 
working beach sands for zirconium and rutile. (See discussion of 
titanium industry in Australia, p. 363.) In Western Australia the 

| occurrence of zircon in fine sand is widespread, and at Greenbushes 
and Cheynes Beach the mineral is said to be recoverable in commercial 
quantities.*® o , 

Braziu.—The so-called Caldas region on the border of Sao Paulo 
and Minas Geraes has been the main source of the world’s supply of 

‘4 Comstock, George F., Some Experiments with Zircon and Zirconia Refractories: Jour. Am. Ceram. 
Soc., vol. 16, no. 1, January 1933, pp. 12-35. 

45 Simpson, E. S., Govt. mineralogist, Western Australia. The Mineral Resources of Western Aus- 
tralia. Undated publicity booklet.
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zirconium oxide ores (zirkite, baddeleyite, etc.). Zircon occurs asa Oy 

constituent of beach sands carrying monazite in Espirito Santo and — ES 

Bahia, representing up to 63 percent of the total, whereas monazite NE 

- gand available in Matto Grosso contains as little as 5 or 10 percent. MoS 

According to a recent consular report “° deposits in Pocos de Caldas OS 

, are being exploited on a small scale; other reported deposits,. at oe 
Franca and Jacupiranga (in Sao Paulo), are apparently idle. The a 
best known deposits in the State of Minas Geraes are controlled by a | os 

Sao Paulo firm which reports an exclusive contract with a New York lh 

concern covering sales both to the United States and to Europe, where | 8 

Germany is the principal buyer. SO og 
| Exports from Brazil in 1932 were 815 metric tons, the largest re- oe 

ported for several years, comparing with 137 tons in 1931 and 237 tons oe 

~ in 1930 and being exceeded only in 1929, when a record total of 1,077 ae. 
tons was reported. * oe | . as 

- British India.—Zircon, to the extent of about 6 percent of the total, Os 

is associated with ilmenite and monazite in Travancore, and produc- 2 
tion has grown with the increased demand for ilmenite. In 1931 the Sg 
output of Indian zircon was 855 tons valued at £7,972 compared with “os 

| 640 tons valued at £4,991 in 1930. | ee 8 

: Madagascar.—Large crystals of zircon weighing several kilograms meer: 
each are obtainable in substantial tonnages in a disintegrated pegma- oS 

tite at Mount Ampanobe west of Fianarantsoa. An abundance of OS 

zircon sand can be produced in the Beforona district. As indicated a 

by exports, the Madagascar output, reached a maximum of 59 metric es 

tons in 1924 and has subsequently been almost nonexistent except — sa 

for 24.tons exported in 1929. | | oa 

_ 4 Cameron, C. R., Am. consul general, Sao Paulo, Zirconium: Foreign. Trade Notes, Bureau of oe . . 

_ Foreign and Domestic Commerce, vol. 1, no. 5, Oct. 19, 1982. . mo
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a So By Cuaries Waite MERRILL | | — 

/ Nickel is one of the few important metals supplied to the United | of 

— . States almost entirely by importation. Nickel imports into the eS 

_. United States during 1932 were valued at $4,694,430, while domes- oS 

| tically produced supplies consisted of $88,515 worth of nickel, chiefly os 

salts, derived as a byproduct from copper refining and $1,015,000 oe 

_ worth of secondary nickel reclaimed from scrap. _ Even the byproduct =, 

nickel cannot be fully credited to domestic mines because it appears =—i 
that some of the blister copper richest in nickel is that imported into og 

| the United States for refining. , eee | oY 

| | Summary of statistics for nickel in the United States, 1923-82 | | . a - 

- average 1928 1929 1930 1931 198200 - 

Production: | _ | , | a | . —_ * : 
_ At copper refineries ! : _ oO wont 

short tons... 349 522 340 308 373] 195 oe 
: From secondary sources | Oe es: 

| short tons..; - . 2, 504 4, 500 4,350 2, 900 2, 070 1, 450 re 

Value of imports for consump- OS ” no 

tion 2..._..-.----------------| $7, 832, 074 |$14, 364, 196 1$19, 416, 259 |$12, 878, 827 $7, 613, 834 | $4, 694, 430 _ eae 

Value of exports ?_...-...------| $1, 193, 241 | $2,404, 703 $2, 795, 351 | $2, 429,964 | $1,411,816 | $1,361,472. Oy 

Price per pound 3____..cents.. 35. 6 37 35 . 85 35 35 oS 

1 Recovered as a byproduct in the refining of domestic and foreign blister copper. i os 

2 Includes ore, matte, manufactures, and other nickel products. : ; pg 

tote quoted by International Nickel Co., Inc., for electrolytic nickel at New York, in 2-ton minimum " . 

The United States is the outstanding consumer of nickel, and in | - . 

. recent years its industries have absorbed regularly over half of the oN 

world output. The automobile industry alone requires between one os 

quarter and one third of the domestic consumption. Much nickel | us 

enters the structural steel and machinery industries, in each of which oe 

the United States leads. — a : os 

Figure 14 pictures outstanding trends in the nickel industry from es 

1901-32. | os 

| The accompanying graph, figure 14, illustrates some of the salient oy 

features of the nickel industry since 1901. World mine production oo 

and United States imports form two major peaks, one during the oo 

World War and the other during the late twenties. The value of | 

United States exports of nickel products, which was plotted exclusive _ a 

of nickel manufactures before 1918, has not recovered appreciably - 

since the refining of Canadian nickel matte was largely transferred ~ 3 

from the United States to Canada during 1918. The lines represent- | 

— sO 369 _s
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Se _ ing the prices of electrolytic and ingot nickel are only approximations, — 
because there is no open market for these metals. The curves for 

c , United States secondary and byproduct outputs of nickel indicate = 

_ , || PRODUCTION | po 
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FIGURE 14.—Outstanding trends in the nickel industry, 1901-32. 

that only a small proportion of the domestic requirements is supplied 
internally. — | : 

Canada continued to be the principal world source of virgin nickel, 
producing 15,184 short tons in 1932 or almost three quarters of the
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world output. The only other source of present importance is New 8s 
Caledonia, a French island possession in the South Pacific. All the ne 

_ Canadian output was reduced to matte before export, but the refining a 
was shared with the United States, Great. Britain, and Norway. | 8 

| _ The price of nickel has remained constant since 1928 in spite of the oe 
_. sharp decline in the average price of other commodities and in wages. . at 

The constancy of price has been made possible by the fact that the ak 
gales of one company in 1932 were 60 percent of world consumption 2 
for that year. This company, the International Nickel Co. of Canada, — ~ 
Ltd., together with the Falconbridge Nickel Mines, Ltd., of Canada | 8 
and the Caledonickel Co. of New Caledonia, control directly, or = 8 §— 
through their subsidiaries, virtually all the primary nickel output of oh 
the world. | / a oe | os 

a The producers of nickel have not curtailed their efforts toward : 
| expanding the uses for their product. Until the end of the World a 

| War the principal use of nickel was in nickel steel, which was used ced 
almost exclusively as armor plate and in various types of military as 
and naval ordnance. At the close of the war, however, those in con- | | 

_. trol of nickel production determined to expand the nonmilitary uses ae 
of the metal enough to utilize the capacity. of the nickel mines, — - os 

: - smelters, and refineries built to meet war-time demands. —_ | ee 
_ This research was pursued with great energy and pronounced suc- ee 

| cess. Today there is little special steel that. does not contain some - oe 
nickel. Ferrous alloys include structural nickel steel, stainless steel, — ae 
nickel cast iron, nickel wrought iron, and many other alloys already _ ae 

_ indispensable to modern industry. Nickel plating has expanded, as Oo 
well as the use of pure nickel and nickel alloys in coinage. Nickel- me 
copper alloys, including Monel metal, have found wide application. SO 

| . DOMESTIC PRODUCTION | | oe 

Mine production of nickel in the United States has never been an ed 
important factor in the nickel industry. No domestic mine is now = 
being operated for the nickel content of its ore, but in the past there | LB 
has been some small-scale production. __ | er 

The electrolytic copper refineries of the United States supply some “a 
virgin nickel as a byproduct. As the blister-copper anode dissolves oS 
the nickel goes into solution along with the copper, but only the copper a 
is deposited at the cathode. When the electrolyte reaches a concen- ne 
tration of 1 percent nickel the operation of the cell?is hindered, and oe 
the nickel must be removed. It is precipitated{from the solution as a Ok 
salt in which form it is marketed. 3 

Nickel content of nickel salts and metallic nickel produced in the United States as.a : 
byproduct in the electrolytic refining of copper, 1923-82 - oe 

Year Short i Value | Year Short i Value Md 

Average 1923-27.....-..... 349} $196,204 |] 1980.__.----.------------- 308 | $213, 803 | 
= 522 | 291, 836 || 1931_--.---------------.-- 373 | 202, 406 | 
1929-22772 340 | 297,273 || 1932.__- ~~~ 77277 TTTTTTTT 195 88, 515 : 

The nickel recovered from scrap and junk is an important item in : 
supplying the domestic demand. During 1932 the nickel thus sup- : 
plied exceeded 20 percent of the value of nickel imports for consump- | 
tion. : . 

182217—33-—25 | -
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ae Secondary nickel recovered as metal and in nonferrous alloys and salis in the United = 

- oS Year 7 Short tons Value Year Short tons Value —siig. 

eo Average 1923-27...........| 2504] $1,671, 260 || 1930........--------------] 2,900} $2,030,000 
oe 1998......._---..---------- 4,500 | 3, 150,000 |] 1931_..------------------- 2,070} 1,449,000 ~ 
we 1929-22 tee -2--- 4,350 | 3,045,000 || 1932_---.----------------- 1,450 | 1, 015, 000. 

Bs - | | IMPORTS AND EXPORTS : ee 

eo ‘The value of nickel imports for 1932 declined 38 percent from 1931 

a and 76 percent from the record year 1929. As has been the case for | 
we many years, virtually all the imports were raw or semimanufactured. , 

pe a ~ Value of nickel imported into and exported from the United States, 1923-32 7 | 

_ . Imports for consumption Exports 7 

, Bs | - | Nickel, ME | | 7 | i a | o 
ne nickel! ore anu- * ob oe 

me ‘and matte,| ~ fac- "Nickel | Bickel | Nickel- | | 
Rs! - Year nickel ox- | tures Monel |: German chrome 
boo ide, and and Total metal Manufac- | caver in electric Total a 
Be . alloys of | nickel ’ tures . resist- 
foe. . : and other bars, . ; 
ie | nickel sheets ‘alloys rods. or | 22° . 
Be, with and ¥ sheets wire | Loe 

fey copper, strips | _ 

i Average 1923-27) $7,743, 808 | $88, 266 | $7,832,074 | $547,542 | $443, 550 | $202,024] (1) | ? $1, 193, 241 | 
Bes _ 1928___._....._.| 14, 069, 357 | 294, 839 | 14, 364, 196 879,939 | 1,160,626 | 364, 138 3} 2, 404,703 
Be -1929________----| 19, 098, 105 | 318, 154 | 19, 416, 259 | 1, 115, 568 | 1,347,391 | 325,992 1) | 32,795,351 : 
eer : 1930__----------| 12, 760, 721 | 128, 106 | 12, 878,827 | 1,207,612 | 923,547 | 243,528] (1) | #2,429, 964 
co 1931__..---_.--| 7,565,824 | 48,010 | 7,613,834] 648,026| 438,333 72,350 |$253,107 | 1, 411, 816 
ee 1932_._.-.-.----| 4,660,489 | 33,941 | 4,694,430 | 635,399 | 432,173 | 43,219 | 250,681 | 1, 361, 472 : 

oe 1 Not separately recorded. | _ | 
- 2 Includes oxide and matte valued at $626 in 1923. a 

3 Includes nickel salts valued at $6,400 in 1929 and $55,277 in 1930; not separately recorded for other years. 

| | Exports held up much better than imports, showing a 4 percent 
| decline in 1932 compared with 1931 and a 51 percent decline compared 

with 1929. Exports are divided approximately equally with respect 
to values between nickel manufactures and the products of refineries. 

| Nickel imported for consumption in the United States, 1930-32, by classes 

| 1930 1931 1932 
Class TTT 

a Pounds Value Pounds Value | Pounds | Value 

| Unmanufactured: | 
Nickel ore and matte....._.-...---| 20, 593, 361] $2, 940, 074] 11, 629, 709) $1, 530,557) 5, 917,770) $775, 438 
Nickel alloys, pigs, bars, etc_....--| 38, 323,029) 9, 600, 404] 23, 633, 754] 5,987,610) 15, 023, 813)3, 764, 803 
Nickel oxide_...----.--..---------| 1,353,096} 209,420] 304, 991 47,522| 687, 597| 120, 248 
Nickel silver or German silver-_---- 6, 456 823 100} 135}..---------]--------- 

Manufactured: 
Nickel silver or German silver in 

sheets, strips, and rods_-.------- 10, 101 6, 513 10, 111 5, 247 2,193} 1, 748 
All other manufactures of nickel-_-|---.--.-..-- 121, 593).-..--..--- 42, 763)-----------| 32, 198 

_o--.------| 12, 878, 827|...........] 7, 613, 834].-_.----_..|4, 694, 430



- NOK | en 
| ss Nickel exported from the United States, 1980-82, by classes | SS 

RR i. 

so 1980 1931 1932 a8 
Oe Class | >? | | 4 | | Pounds | Value | Pounds | Value | Pounds | Value oe 

| Monel miotat and oti alloys 222727_)} 2 889,46) $1,207,612] 1,776,917] $648,005) 2,059, 352| $535, 300 oS Manufactures___._..___.2-.....--.--- g 928, 547) (1) 438, 333]...........| 482,178 | oo Nickel-chrome electric resistance wire- 2) (?) 175, 707 253, 107 229, 596} 250, 681 ane - Nickel silver or German silver in bars, | er rods, or sheets_.._................-.-| 1, 122, 050 243, 5281 409,847 72, 350 237,128! 43,219 . oy Nickel salts. .....222-22222-22222-11_.-| 815,512] 85,277] 8) (3) g) | @) oss 

oe 1 Quantity not recorded. a, . . - . . 4 Not separately recorded before 1931. ° ae: 3 Not separately recorded. - = 

CONSUMPTION, USES, AND SUBSTITUTES 3 

: The United States normally consumes more than one half of the = | 
| world nickel output. Special alloy steels used in automobiles, ma- ee: 

chines, structural steels, and many other products have contributed | oo 
to the demand for nickel. In these steels it has been the extraordinary © So 

_ qualities of strength and toughness imparted by nickel that have | og 
| made its use so important. Nickel frequently is added to rust- and eS 
__ stain-resisting ferrous alloys. . a eS 

Nickel has proved indispensable to modern industry in many of its 
alloys other than the ferrous group. Probably most important is the | o 
direct-smelted alloy containing approximately two thirds nickel and oe 

. one third copper, known by the registered trade-mark name of | : 
“Monel” metal. The proportion of nickel to copper in Monel — Ss 
metal is the same as that in the typical ore of the Sudbury district. a 
These nonferrous alloys are distinguished by their resistance to stain, es 

_ their workability, and their strength. Nickel silver, an alloy con- oe 
taining nickel, copper, and zinc continues to be used extensively as a , a 
base for silver-plated ware, flat keys, plumbing fixtures, and many 4 
other uses. . oO SE 

Electroplating, an old use for nickel, has been superseded to some ‘ | iH 
extent by chromium plating. It has been found necessary, however, . Oh 
to apply a heavy plate of nickel before applying the chromium plate Fig 
to obtain the best results. In fact it is said that more nickel is con- A 
sumed per unit area for chromium plating then was formerly used | os 
for nickel plating. | re 

Nickel-clad steel plate, a product introduced during 1931, is reported 4 
_ to have received wider acceptance during 1932. It is made by roll- 8 
plating pure nickel on steel. The resulting sheets have a surface 3 
highly resistant to chemical attack but otherwise have the qualities of 8 
steel. a 

The use of nickel in coins, catalyzers, Edison storage batteries, heat- : 
resisting alloys, electrical alloys, and many other products of modern = 
civilization was continued. The legalization of 3.2-percent beer in the 
United States early in 1933 probably will increase the demand for 

| nickel because of the trend toward the use of more white-metal alloys | 
for fermentation tanks, storage tanks, shipping containers, and other 

_ brewing and beer-dispensing equipment. During the years that the 
brewing industry has been restricted in the United States nickel- | | 
bearing equipment has increased in popularity in foreign breweries. | :
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mica | ss PRICES AND STOCKS - : 

be _ The price range of nickel has been very narrow for many yearsasthes 

oo control of price and stocks has been a matter of policy by the leading 

aon producers. Close cooperation among present producers and the lack = 

oo of deposits not controlled by them, which promise much prospect of 

oe profitable exploitation at current prices, have made this constant price 

8 policy very effective. | a | | | : 

a ~ Quoted prices 1 for nickel at New York, in cents per pound, 1923-82 oO 

eo 1923-27, average... -.-------ee-eevenene ne nnnw ence en cenee ene eet ene eee ne 35.6 31.2 31.8 
gg TTT eeceee 37.0| 35.0 36.0 | 

no 1999.0 35.0]  35.0| 36.0 
- 4939.2 TEE 35,0] 35.0 |_...---.-- : 
ee 9g TINIE 85.0] 236.0) 236.0 * 

an Ty nn 35.0| 236.0| 236.0 a 

a . 1 Prices quoted by International Nickel Co., Inc., for 2-ton minimum lots. . ons 

mo | | 2 Made from remelted electrolytic. . - / - 

me | WORLD PRODUCTION AND RESOURCES _ 
- | ‘eo e ° e e : . - 

eo The production of nickel for the world in 1932 1s estimated at 22,000 4 

Eo short tons compared with 39,300 tons in 1931 and 59,800 tonsin 1930. > 

os : Canada continues to be the outstanding producer, accounting for i 

me _ almost three-quarters of the world output. , ae 

: ce World production of nickel ore (content of ore), 1923-82, by countries, in short tons | 

Te 

| | | | Country (073-27,| 1928 | 1929 | 1930 | 1931 | 1932 - 

- Australia_....----.------------------------e eee] 19 |..------ 95 132 |...-.---| _(@) 7 
Canada TIT TIIITT) 38, 008 |48, 377 | 55, 138 | 51, 884 | 32,833 | 15, 184 

- Greece_..._..--------------------=------------------ 12 726 284 |.------- 715 (4) 

India. 20200 100] 814] 930] 1,005] 984 | 840 

NAY Gilodonia TTT) a a, vez [2480 | 54, 816 | #5, 376 | #4, 256 | 5, 000 
Norway_.---------.. soe sss esoeseeeseeeneeeeeeeeeee 36| °451| 483| '965| 586] (!) 
United States (TTI) ato | 22] 340] 808 | 873 | 195 

: Potal------c--ceececceeeceeeceeeeceeee------| 37,300 | 55, 400 | 62, 100 | 59, 800 | 39,800 | 22, 000 
TT ReeesSJa eee 

1 Information not available. 
2Exports. . 
3 Nickel content of matte and ferronickel obtained at smelters. 
‘ Nickel obtained from electrolytic refining of domestic and foreign blister copper. 

Canada.—Canadian nickel production is localized in the Sudbury 

mining district of northern Ontario, where are the mines of the Inter- 

national Nickel Co. of Canada, Ltd., and of the Falconbridge Nickel 

Mines, Ltd., 2 of the 3 principal nickel-producing companies of the 

world (the third being the Caledonickel Co. of New Caledonia). 

- Both companies smelt all their ore in Canada. The International 

Nickel Co. divides the matte produced at its smelters between its 

refineries in Canada, Great Britain, and the United States, where 

| Monel metal is made at the Huntington (W.Va.) plant. The Fal- 

conbridge Co. matte goes to its refinery in Norway. Both companies 

report enormous oré reserves; it is estimated that well-authenticated
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| reserves in the Sudbury district could maintain the present Canadian 
| production rate for a century. _ . 7 | og 

New Caledonia.—New Caledonia has been an important source of a 
nickel for many years. The two principal nickel-mining companies of | s 

| the island, La Société le Nickel and La Société Caledonia, recently oe 
| formed a holding company, ‘‘Caledonickel’’, to work their properties - os 

jointly for the next 25 years. The ore is now reduced to matte and as 
ferronickel and shipped to France and Belgium for refining. | LE 

| Other countries —There are no other important producers of nickel, _ 
but some output is reported from India, Norway, Greece, Australia, 
Italy, and Germany. Deposits have been reported in many other a 

| countries. ok
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| ORE CONCENTRATION - | oF 

| By T. H. M1nuErR | = 

The year 1932 was a period of retrenchment in the ore-dressing ae 
industry in the United States. The quantity of ore treated at con- 8 
centration plants declined sharply, due chiefly to the closing of many ee 
large copper concentrators. However, a substantial mcrease was os 
reported in the quantity of gold ore treated by concentration, and os 
many advances in concentration practice during the year were made os 
at mills treating ore of this type. Sd 

Figures covering the total consumption of flotation reagents during 3 
a 1932 are not yet available, but there was undoubtedly a large decrease - i 

compared with the 1931 data in the accompanying table. Few =. | 
changes were noted in reagent combinations, and no new flotation | an 
reagents which have reached an important position were introduced a 
during 1932. The closing of many large mills and the curtailment at — NS 
other plants have caused research activity to be suspended at many 
establishments, thereby retarding advancement in flotation technol- ce 

| ogy. The manufacturers of flotation reagents and equipment. had / 
~~ little incentive to push development of new reagents and machines | i 

during the year. ae 
The steady decline in the mining of high-grade smelting ores in on 

recent decades has resulted in a gradual increase in the quantity of 4 
ore treated by concentration. In recent years flotation has become 4 
the chief method of concentration, and the growth of this method has cols 
been so rapid that more than 80 percent of the total nonferrous ore | oh 
mined in the United States is being treated at concentration plants © 8 
using flotation equipment. Data on flotation concentration have ~ 
value not only to manufacturers of flotation reagents and equipment 7B 
but also to operators of concentration plants, because they show the 3 
trend in the use of flotation reagents, give average metallurgical - 
results at concentration plants, and indicate improvements in milling. a4 

Metallurgical results at concentration plants in 1932 improved a 
- over the preceding year. Several factors contributed to this improve- a 
ment, including the betterment caused by operation of milling units 
at reduced capacity and the economic necessity of making the high- ; 
est possible recoveries during periods of low metal prices. Improve- 
ments were also noted in the grade of concentrates produced at. | 
several large concentrators. 9377 |
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ne Pe : | | Consumption of reagents in the treatment of all ores in. 1931 

2S co [160 plants treating 35,955,669 tons of ore] | os 

a a | . | Consumption of reagents, _ | 
oo, pounds 
mr | . Ore OTT coe Plants - —— Reagent : using treated, Per ton a 

ae . Total, 1931 |———,-—_- | 

ne | fo | 1931 | 1930 - 

m - I. Frothers: . | | | | 
ho Pine oils__.....--2-------- ee 132 | 26,633,104 | 3,281,543 | 0.123 0. 121 : 
eo : . Cresylic acid_...-..---....--.-.------------- 69 | 13, 463, 643 2, 225, 282 . 165 . 156 
oe | Orthotoluidine__........-----------.22------ 2) 114,878. 943 | .008 . 181 

Boe - ‘Total frothers..............---------------| 159] 35,955,417] 5,507,768 | .158| — .152 | 
fe . II. Collectors: _ | | . . . . : | 
es : Distillation products: | : 

Be Coal-tar creosotes_......---.-.---------- 46 | 2, 638, 204 490, 862 -186; .1382 mS 
wee Wood-tar creosotes..........---------..- 8 | 1,334, 456 68, 880 . 052 . 057 
tee Pine-tar oils_.......--..---...-------..-- 2 937, 600 5, 200 . 006 |-------- : 
ne ' Petroleum products_._.......-------__- 3 153, 059 15, 799 - 103 089 

pe Blast-furnace oils.....---.---.-.---.---- 2| 2,117,951 169, 102 - 080 . 074 
Bes Water-gas tars. _.....--2------$. 2 2 13, 291 2, 825 . 213 . 250 7 

eh 7 | Total distillation products.....-...-..| 56 | 5, 967,825 752,668| .126] .106 | 
m 2 Synthetic products: ae |. . es 
ve Ethyl xanthates.......-.--...---2--.2-- 123 | 21, 818, 994 2, 411, 208 111 . 108 . 
boo. . Butyl xanthates......2..............-__|° 3] 4,091,282 212, 926 .052 | = .025 8 
Prods Amyl xanthates___...--.-22- 22 34 | 10, 573, 890 300, 904 . 028 . 022 . 
apices Xanthate derivatives. _.-.....---..----- 8| 5,718, 156 64, 764 O11, 001 | a 
foc os Dicresol-dithiophosphoric acid____-___.- 52] 2,721,911 298, 316 | — .110 . 055 “ 
a Sodium dicresol-dithiophosphate_---___- 23 | .3, 071, 868 106, 172 . 035 . 039. 
ge Sodium diethyl-dithiophosphate-__-___- 1| 8, 147, 764 105, 776 . 013 . 013 " 
Be Thioamino-phosphate.__........-.-..__- 1 252 40 . 159 |-------- _ 
a Thiocarbanilide..._........--.....-____- ‘8 705, 204. 42, 975 .061 | ~ . 030 

Pe ‘otal synthetic products.......-......| 153 | 35,474,687| 3,543,076 | <100]  .107 | 

fe 7 . _ Total collectors. .......--------------- 160 | 35, 955, 669 4, 295, 744 . 119 . 180 Do 

e a III. Acids and alkalies: - 7 : | | : 
pee ~ Acids—sulphuric acid_-....-.--.------_----- 7 522,107 | 11, 142,955 | 21.342 | 24. 933 

fe | Alkalies: . — 
‘ . Sodium carbonate_..._..--------.---.-.- 32 | 1, 498, 036 877,852 | =. 586 . 420 
“a Sodium bicarbonate_.........-...-_-_-- 1 58, 636 14, 659 . 250 }-------- 
: Sodium hydroxide.......-..-----_---___- 1 147, 505 8, 400 . 057 . 256 
‘ Lime. -__._---2-2--- ee 55 | 29, 256, 502 | 112,897,662 | 3.859 3. 645 
- Cement__.....-_-.--.-------------.-___- 1 266, 300 1, 945,518 | 7.306 | 8.246 

| Total alkalies._.........- 2-22-22 __- 80 | 30,045,158 | 115,744,091 | 3.852 3. 560 

IV. Other inorganic reagents: 
Sulphidizing—sodium sulphide---__-_-_____ 15 888, 986 642, 815 . 723 . 154 

. Activating—copper sulphate...._._..._____- 83 | 5,611,071 3, 324, 908 . 593 . 697 

Depressing: 
Cyanides. __..-.-.-..------ ee 26 | 11, 680, 122 589, 091 . 050 . 056 
Sodium sulphite__.._.-....2 2-2-2 eee 4 318, 045 368,171 | 1.158 . 464 
Sodium silicate__.........-.-2 2 ee 8 303, 830 261, 782 . 862 . 5389 
Zine sulphate____._..._---..---.-----__- 23 | 3, 509, 850 1, 018, 803 . 290 . 423 
Sodium bichromate____....._.---.------ 1 41, 079 14, 379 . 350 177 
Sodium sulphate..............-.-.-_2-2- 1 43, 342 6, 049 . 140 |_---___- . 

Total depressing. ._._....._...-.--.--- 43 | 13, 591, 367 2,258,275 | .166 . 239 

Miscellaneous: 
Sodium chloride___..._.-...------------ 1 80, 968 100, 645 | 1.248 . 102 
Sodium bisulphite__._._....._._...------ 1 9, 911 14,170 | 1.480 |_--.._-- 
Sodium aluminate__._--_._____._-.---_- 1 - 21, 700 870 . 040 |_----__- 
Starch. ....-...-.....2-- 2+ 2 1438, 221 36, 068 . 252 |_------- 

Total reagents. _____.._....----------- 160 | 35, 955, 669 | 1438, 068,309 | 3.979 4. 036
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_ Comparatively few new milling plants were built during 1932. oN 
Several plants treating gold ores were remodeled during the year, and === = - 

: a few small gold mills were built, but the major new construction as 
during 1932 was centered in the tri-State region. In this area two 8 
large central milling plants were built to treat zinc ore and lead-zinc _ ~ 

_ ore from several mines in this district. Very little new construction os 
was reported at the large copper and lead plants. ~ : - oe 

| Many changes were made in the equipment and flow sheets of the us 
_ plants treating gold ores, and the operators were experimenting with 3 
‘new machines and processes in an effort to improve gold recovery. oe 
Special interest centered around modifications effected to recover - e 

| as much of the gold as possible at the earliest stage possible in the as 
flow sheet. The grinding and classification operations in these mills . ae 
are being studied in an effort to recover coarse free gold at an early eae 
stage and to prevent or reduce the accumulation of gold in the grind- a 

| ing circuit. Amalgamation, blanket concentration, tabling, and oes 
| flotation have been employed successfully at various plants operating eS 

on the ball-mill discharge removing gold from the feed before advanc- os 
. ing the pulp to the classifier. The recovery of bullion or rich gold og 

concentrates at this point reduces the tenor of the pulp fed to the oS 
main treating equipment and has considerable economic value in that | of 

| it tends to prevent mill losses due to fluctuating feed. The rich gold of 
concentrates produced by these operations may be shipped direct to eg 
a smelter or in certain cases may be treated by barrel amalgamation a 
to yield gold bullion. } | NG 

As in previous years, there seems to be no definite trend toward oe 
a standardization of flotation reagents used in treating gold ores. : 

~ ‘These ores represent a large variety of mineralogical mixtures, and EE 
the reagents giving the best results on one type may be decidedly 4 
different from those used in the treatment of other gold ores. The oe 
higher alcoholic xanthates seem to be gaining favor as the collecting, e 
or promoting, reagent, but many operators using these reagents also og 

- use supplementary collectors of other types. Pine oils continue to — 8 
, be the chief frothing reagent employed in treating gold ores. Certain os 

types of gold ores frequently present a primary slime problem caused & 
by clay, talc, graphite, or some other substance which tends to float | ss 
with the gold, thus diluting the gold concentrates. Efforts to remove 8 
these substances before floating the gold have as yet been generally 8 
unsuccessful due to losses of gold. The use of soluble starch, which — a 
tends to prevent flotation of the primary slime, has solved the problem . 
of at least two flotation plants. 

The activating, depressing, alkalinity-controlling, and sulphidizing oe 
reagents used in the treatment of gold ores depend on the character — 
of the base-metal minerals with which the gold is associated. In os 
these respects the flotation of gold ore is stmilar to that of base-metal os 
ores. 

Copper sulphate has been found to have considerable value in 
several gold-flotation plants. Many concentrating plants using flota- | 
tion in the treatment of gold ores also use other treatment processes, 
such as amalgamation or cyanidation, and the trend seems to be 
toward the development of combined processes rather than the | 
application of straight flotation. This trend is not only in evidence 
in the United States but also in other countries, notably Canada. |
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ee An interesting development in the application of flotation was in | 

en, - the experimental stage during 1932 and will probably receive commer- - 

o cial testing during 1933. The recovery of finely divided gold from | 

Be | placer sands has long been an ore-dressing problem, since the so-called 

me ‘flour gold’’ does not amalgamate easily, and its recovery on blankets, 

eo strakes, and tables is very difficult. The application of flotation in - 

-.—- geeovery of gold from this material is being watched with great a 

— Interest. en |



PART II. NONMETALS | a 

| | COAL | ee 

| By F. G. Tryon anp H. O. Roaers | a: 

In the coal industry 1932 brought the smallest volume of tonnage __ so 
in a generation. The demand for bituminous coal was the lowest oe 

since 1904 and for anthracite the lowest since the early nineties. a 

The drop was chiefly due to the great depression, accentuated by 8 

extraordinarily mild weather in January and February and by con- — es 

tinued incursions of competitive fuels, especially in the anthracite a 

| territory. It was a year of falling prices and of heavy financial loss§ 8 (ss 

Wage rates declined in both union and nonunion bituminous fields, aE 

: and while there was no change in the posted rates of the anthracite | OS 

region, earnings there as elsewhere were reduced by low running ~ So 

time. Relief of the unemployed, everywhere a grave social problem, = oe 

. was especially serious in many communities of the bituminous fields, od 

| where other industries to fall back upon are lacking and resources © SES 

were already exhausted by years of hard times dating back to 1924. Os 

In these communities the existence of a special relief problem had been a 

recognized by the American Friends Service Committee, and at the _ oe 

peak of its activities in 1932 the committee, using both public and _ oe 

private funds, was feeding miners’ children in 563 communities in a 

- 41: counties of West Virginia, Kentucky, Pennsylvania, southern A 

_ Tlinois, Tennessee, and Maryland. The committee’s activities | 4 

supplemented wide-spread relief work by the Red Cross, employers, a 

and State and local authorities covering coal as well as other industries. 8 

In spite of the money losses and the hardships of unemployment, | | 

the year was not without forward-looking developments. Further : : 

advances in operating efficiency were effected by mechanization, , A 

strengthening the industry’s position in competing with other fuels. H 

Liquidation of excess capacity through closing of marginal mines con- iM 

tinued. After numerous unsuccessful attempts at district mergers - 

and consolidations, plans for regional sales agencies took definite 

shape in the organization of Appalachian Coals, Inc., and steps were oS 

taken to test the legality of the new plan in the courts. _ 

Coal mining is an industry of many thousands of competing units. | 

Not counting wagon mines and country coal banks, bituminous coal | 

: was produced in 1931 by 5,642 mines of commercial size. As this book 

goes to the printer many of the mines have not yet reported their 

operations for 1932. The following analysis is therefore based on 

preliminary estimates made from railroad carloadings. The figures 

are subject to revision. Details will be published later when final . 

returns have been received. : . | 
. 81 .
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Le ee - : Salient statistics of the coal industry in 1931-32 1 : 

s a | a [All tonnage figures represent net tons of 2,000 pounds} . : 

Bo — | Bituminous coal _ Pennsylvania anthracite 7 

: oe re . | Per- . | Per- | et 1931 1932 cent of 1931 1932 cent of = : ' | change . change Oo 

bo Production.............-....-.tons..| 382, 089, 396| 305, 667, 0001 —20.0| 59, 648, 652 49,900,000 —16.3 Mo _ Value at mines_____._-__._________----|588, 895, 000|$416, 000, 000] —29. 4|$296, 355, 0001$222, 00,0001 —25.1 we Average value per ton__.-.-.-__._.__.. $1. 54 $1. 36| —11.7 $4. 97] $4.45) —10.5 Boo. . Average retail price ?__........--.- $8. 33 $7.71, —7.4 3 $14. 80 3 $13.91] 3 —6.0 yee Tee . Stockson hand:4 —. er " oe | aa i Jan. 1___.................--tons..| 37, 200, 000] 35, 500,000) —4.6| 2,975,000 3,073,000/ -+3.3 | bo __ Dee. 31.----------22.2-2.do_---} 35, 500, 000} 29, 666, 000, —16.4| 3,073,000| 1,732,000 —43.6 po Exports. 222222 LILI IILITido_---] 12} 126, 299 “8,814,000 —27.3| 1°778,000 1,303,000 26.7 Re _ Imports......2.2..-.._._-___-._.do_._- 206, 303} - 187,000} —9.4 638, 000 607,000) -4.9 © . ~~ Consumption (calculated). -----do----| 371, 869, 000] 302, 874, 000 —18.6| 58, 408 000| 50, 545; 000| —13.5 bee Index of employment, yearly aver- | — ; | . Oo age a gg al gz} 19.0 80. 5] 62.5] —22.4 Be . Index of pay-roll totals, yearly aver- op oo. 7 gg el BLS 35.6] —38.1] 75.4 53.7] —28.8 

Boe _. _ 1! Figures for 1932 are in most instances preliminary and subject to revision. . Be ? Compiled by the Bureau of Labor Statistics, U.S. Department of Labor. | Bee, 3 Represents the average retail price of stove coal only. . . . a a ‘ Figures for bituminous coal represent consumers’ stocks; for anthracite, producers’ stocks. a . _ $12-month average, 1929=100.0. . | 4 

Be _ BITUMINOUS COAL _ OO : 
ee a SOFT-COAL MARKET IN 1982 OO 
e - _ Output for year_—The total production of bituminous coal in 1932 _ 
Be was 305,667,000 net tons, compared with 382,089,396 tons in 1931. 7 
Bee The 1932 output was below even that of 1922, the year of the great . 
- strike, and below the depression of 1921. In fact, to find a parallel 
S tonnage it 1s necessary to turn back the calendar a quarter century. 
Be The fact vividly illustrates the depth of the great depression, for the 
oe demand for bituminous coal is a cross section of all industry. 
o ke In comparison with the year before the output of 1932 represents 
- a decrease of 20 percent; in comparison with 1929, a decrease of 42.9 

percent. To the harassed mine owner scarcely able to meet his pay 
. | rolls it is small comfort to be told that other industries have fallen 
. | off still more, yet it is a fact that the production of copper was 73 
| percent below 1929, of automobiles 75 percent below, and of steel 

76 percent below. On the other hand, the production of foodstuffs 
| and clothing held up better than did coal. The manufacture of food 

products in 1932 ran only 10 percent below 1929, of leather goods 17 - 
percent below, and of cotton textiles 22 percent below. The decline 
of 42.9 percent in bituminous-coal mining was less than the average 

| for business as a whole, as the Federal Reserve Board index of indus- 
trial production showed a decrease below 1929 or 46 percent. 

_ Monthly production—The trend of the year’s business is shown 
graphically in figure 15. For the first 7 months virtually all accepted 
barometers of business were moving downward, and the retreat of 
bituminous coal was interrupted only by the exigencies of the weather . 
and the negotiation of wage agreements. As the year opened, pro- 
duction was running at 1,102,000 tonsaday. In January and Febru- 
ary unseasonably mild weather limited demand. At Chicago the | 
average temperature was 9.9 degrees above normal in January and 8.6
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degrees above normal in February, and these records typified condi- = # = 
, tions over most of the soft-coal market. In March a belated cold spell ed 

arrived, and the average temperature at Chicago fell 5.2 degrees og 
below the normal for the month, similar temperatures prevailing a 
over much of the interior of the country. The effect of the cold ts 

- gnap was augmented by prospects of a suspension in Illinois and 8 
Indiana on April 1; some of the western railroads and industrials oS 

° bought reserve coal, and output for the month of March passed the . Ss 
. midwinter level. The stimulus of the suspension was short-lived. 8 

Although thousands of men quit work in Illinois, Indiana, and Ohio, “8 
_-- with. lesser demonstrations in Arkansas and Oklahoma, consumers 7 ss 

, found no difficulty in placing orders elsewhere. While production for ce 
April in the adjacent fields of the interior profited slightly by the og 

| stoppage, national production was 29.5 percent below that for 1931, g 
and output continued to decline in the 2 months following. The 

BITUMINOUS COAL | ee 
- 228 - Production, daily average LA. | - 3 
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: JAdJSOJSIATOJSTAST OSI AT OTA SO SAS O DS og 

: «| 1927 «1 #1928 «| «#1929 | 1930 1 1931 4 1932 - 1 “2 
FicurE 15.—Current trends of production, stocks, and prices of bituminous coal, 1927-32. os : 

low point in bituminous production was reached in June; the low a 
point in general business came a few weeks later. : 

During the black month of July the Federal Reserve Board index of MS 
- industrial production dropped to 47, taking 1929 as 100. The index : 

of factory employment dropped to 58 on the same base and the index i 
of factory pay rolls to 37. In August conditions in the heavy indus- “ 
tries grew worse; steel mills ran at 16 percent of capacity in June, - 
at 15 percent in July, and at 14 percent in August. By this time, : 
however, encouraging recovery in consumers’ goods had begun. 
Cotton textiles, woolens, and leather goods reported a sudden in- 
crease, and bituminous coal joined in the advance. The lake trade 
expecially felt the stimulus, and production increased steadily to a 
daily average of 1,266,000 tons in November. In December for the | 

: first time the monthly output passed that of the corresponding | 
season of 1931. As the year closed, however, the market was again 
weakening, reflecting the disturbances of credit which were to end in 
the bank closures of March 6, 1933.
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eS Trend of stocks —The number of unbilled loads—cars loaded with | 
ae coal for which the railroads had received no billing instructions from / 
"the shipper—was high throughout the year (fig. 15). The average 
pee number of no bills for the year was 34,160 cars (1,708,000 tons). 
=... This was 56 percent higher than the average for 1929 and nearly four 
Be -times.as high as during the last period of really active market enjoyed — ) 
~ . ‘by the industry toward the end of the 1927 strike. The increase in | 
on no bills was one sign of the presence of distress coal and exercised an . 
Pe unfortunate pressure on the market. | CO | 
Bo In other directions a notable liquidation of stocks was effected  _ 
"during 1932. The year opened with 8,634,000 tons in storage on the 
Bo -. docks of Lakes Superior and Michigan and closed with 6,793,000 tons, 
RS a net reduction of 1,841,000 tons. The greatest reduction, however, . 
Go occurred in the stocks of consumers. Liquidation had been in © | 
ae process ever since the accumulation of the extraordinary reserve of 
eo 75,000,000 tons on April 1, 1927, in anticipation of the end of the -§ 
ee Jacksonville wage agreement (fig. 15); and while the usual seasonal | / 
me . -- yecovery had occurred in the fall of 1929, 1930, and 1931, each suc- © . 
Bhs oo ceeding year had witnessed a net decline in the tonnage on hand. 

ao The draft on storage was accelerated in 1932. The year opened | 
oe - | with 35,500,000 tons in the hands of commercial consumers. As 
“usual, a low point was touched in midsummer, and on July 1 reserves os 
Be were 26,300,000 tons. Consumers normally lay in additional supplies —_ 
Cy in anticipation of the heating season, and on November 1 they re- — — 
Bo ported 30,038,000 tons. December closed with stocks of 29,666,000 | 
wo tons, a net curtailment of 5,834,000 tons for the year. Even at the | | 
2. yeduced rate of consumption prevailing, the stocks on December 31 | 
» were sufficient for only 30 days and the tonnage was the smallest | 
me. - . ginee the great strike of 1922. The progress in disposition of stocks | 
Be was one encouraging feature of the year. It is a necessary step in _ 

ae business recovery, and by comparison with some other industries— 
Bee copper, for example—the position of stocks of bituminous coal is 
es now favorable. It is clear that stocks can no longer be regarded 
bo as an unduly heavy burden on the market and that any revival of 

consumption will be promptly reflected in an increased demand | 
| upon the mines. | 

= Consumption.—Allowing for changes in stocks and for imports 
| and exports, the year’s consumption was 302,874,000 tons, as against 

371,869,000 in 1931. The decrease in consumption was therefore 
slightly less than that in production, although the difference measured 
in terms of percentage is not material. The shrinkage of demand was 
felt nearly everywhere, and throughout the year the current indicators 
of consumption—railroads, coke ovens, electric utilities, and ships’ 
bunkers—were running below the corresponding month of 1931. 

Prices.—Prices, f.o.b. mines, moved downward. Discontinuance 
of Coal Age’s excellent index of spot prices in October 1931 has . 
deprived the industry of one of its most useful guides; but in figure 
15 quotations from other coal-trade journals have been pieced to the 
Coal Age curve in such a way as to indicate the general trend, and 
from the quotations available it appears that the average of spot 
prices in 1932 was about 12 percent below the preceding year. 

A more accurate indicator of the movement of the price level is the 
cost of locomotive fuel (fig. 15). The cost is reported monthly by 
class I carriers to the Interstate Commerce Commission. It excludes
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direct freight charges but includes certain expenses of handling by ey 
the receiving carrier. It includes both spot and contract tonnage. — os 
In December 1931 railroad-fuel costs averaged $1.77 per net ton. od 
The price paid declined steadily and in December 1932 it stood at oS 
$1.54, 23 cents a ton below the year before. The average for the od 
year 1932 was $1.66 a ton, as against $1.84 in 1931. a | ok 

No average, however, can show the bottom levels of price. Trade- “a 
journal quotations indicate run-of-mine selling as low as 80 cents and | s 
60 cents and screenings as low as 15 cerits and 10 centsaton. Even _ ey 
the trade-journal quotations fail to show the bottom of the market, os 

| _and it is known that considerable blocks of screenings changed hands os 
at 5 cents a ton. _ | 4 

| The average sales realization on all coal produced during the year ae 
was $1.36, a preliminary figure based on incomplete returns and — x 

: subject to revision on receipt of final data. It may be compared with ag 
the average of $1.54 in 1931 and $1.78 in 1929. In the decade since oe 
1923 the average realization has come down $1.32 a ton, yet in spite _ 8 
of the decrease the 1932 average was still above the $1.18 in the _ “8 
pre-war year 1913. (See fig. 18.) er 

Wage changes in 1932.—To avoid misunderstanding of the decline eer 
In prices it is necessary to refer to changes in wage scales during 1932. ag 

| Reductiens were made in all the organized districts, which may be ae 
| illustrated by the changes in Illinois and Indiana. After a suspension oy 

of 19 weeks, on August 10 a new agreement was signed in [llinois, | ae 
reducing the basic rate for pick miming (Danville district) from 91 Loe 
cents to 68 cents a ton and reducing the day scale for track layers es 

| and timbermen from $6.10 to $5. In Indiana an agreement was es 
reached September 10 bringing the pick-mining rate down from 91 we 
cents to 68 cents a ton and the inside day rate down to $4.57}, as Oo 
against $6.10.1. Reductions of greater or less degree were made in e 

- other organized districts. In the nonunion fields no systematic alg 
record of wage rates exists, though here, as in the union territory, os 
the movement was downward in 1932. | a 

Freight rates—A general emergency increase in freight rates was os 
granted the railroads, effective January 4. On coal the advance oa 
amounted to 6 cents a ton. According to the records of the Inter- a 
state Commerce Commission the average revenue per ton of bitu- # 
minous coal originated by class I roads was $2.26 a ton in the first Lo 
three quarters of 1932 against $2.22 in 1931. With freight rates a 
increasing and mine prices declining, the influence of transport i 

_ charges on the competitive position of the industry was greater than os 
ever before. Ten years ago the mine price exceeded the average ee 
freight charge. Today the average freight charge far exceeds the _ a 
average mine price. For the last 4 years the relation has been as oo 
given in the table on page 386. “ 

The figures in column (1) are the average value per ton less selling - 
expenses of all bituminous coal f.o.b. mine, as reported by the opera- | 
tors to the Bureau of Mines. Those in column (2) are the average 
receipts collected by class I roads on the revenue shipments originated 
by them. The total in column (3) will give a rough measure of the oe 
cost of bituminous delivered at the consumers’ siding, although it | 
does not include operators’ selling expenses (or wholesalers’ margins) 
or pier and vessel charges on that part of the output transported vis. 

1 Coal Age, February 1933, p. 35. |
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S | tidewater or the Great Lakes. The comparison illustrates how a 
ee large percentage cut in mine prices may result in a comparatively | mo small percentage cut in delivered cost. From 1929-32 mine prices — ae were cut an average of 23.6 percent, but as freight charges actually 
pe increased the net effect. on the average delivered cost was a cut of 
“10.2 percent. oe 

Be a | @ | @” | ©O}@ | @® - 
Be Aver- . ‘ar. | AVer- _— 

ch . . Price | road |. Total | price | road | Total _ be — of bitu-! freight | (1)+-(2) | of bitu-| treight | (1)-+(2).. oo ao | f.o.b. | Teve- | | fob, } Peve- Bo mine "ton | | fp mine ton | 

BY | 1999... eee $1.78 | $2.25 | $4.03 |] 1929.___._._____pereent..| 44,2 55.8 | - 100.0 ae . 1930_...-------.-----..--.| 1.70] 2.23 3.93 || 1930._.............do._..] 43.3 56. 7 100. 0 ” oo 1931_..-. 2-2-2] 54 | 2,22 3.76 || 1931__.__--.--.-.-.do_-.-| 41.0] 59.0] 100.0 | oa 1932, preliminary.........| 1.36 2. 26 3. 62 || 1932, preliminary - .do__.. | 687.6 62. 4 100. 0 

ae Retail prices.—Prices of house coal for sidewalk delivery alsomoved _ bo slowly downward during the year. According to the Bureau of | Ph , Labor Statistics the average retail price of the grades typically sold | bee _ for domestic use in 38 cities declined from $8.17 in January to $7.51 | ~. in December. The average price for the year was $7.71, against a me $8.33 in 1931. The decrease in the average was thus $0.62 (7.4 8 mo | percent). | ae | | oo Employment in 1982.—Fewer men were employed at the mines in _ ko 1932, and those that managed to keep their jobs worked shorter time, oe eo _ Pending final returns from the operators, the best guide to the trend — fee _ of employment is the monthly report of the Bureau of Labor Statis- - tics, which covers about 1,200 mines employing nearly half of the ee workers in the industry.? _ | 7 | | , Bo. _ Taking the average for 1929 as 100.0, the index of number of men | s on the pay rolls stood at 80.8 in January 1932. At the midsummer. 
Be low it fell to 58.6 but recovered to 70.0 in December at the time of the mn winter increase in demand. For the year as a whole the index of | number on the rolls averaged 67.4, indicating a drop of one third below 
. the 1929 level. | oe . | | | A much sharper drop occurred in the sum paid out in wages, partly | because of diminished working time and partly because of the reduc- 

tion in wage scales already cited. Taking 1929 as 100.0, the index of 
wage payments was 47.0 in January 1932, dropped to 24.4 in July, | and stood at 37.7 at the close of the year. For 1932 as a whole the 
pay-roll index averaged 35.6, indicating that the sums paid in wages 
during this year of acute depression were $4.4 percent less than in more prosperous times. By years the employment indexes were: 

eee 

1929 1930 1931 1932 

Index of number on pay rolls...._-..._.--..._.....--------. 100. 0 93. 4 83. 2 67. 4 Index of sum paid in Wages.-. 2-2 100. 0 81.3 57. 5 35. 6 

? Bureau of Labor Statistics, Trend of Employment: March 1933, p, 31.



| | | Statistical summary of monthly developments in the bituminous-coal industry in 1932 7 . oe 

[All tonnage figures represent thousands of net tons] a 

B Janu- | Febru- . Au- Sep- | Octo- |Novem-|Decem-| Total, | Total, | , 
l ary | ary |March) April | May | June | July | gust |tember| ber | ber | ber | 1932’ | 1931 : 

| Production, including mine fuel and local sales: ! a 
by Monthly total....-.-..---.----------------------------| 27, 882 | 28,013 | 32, 250 | 20,300 | 18, 384 | 17, 749 | 17,857 | 22,489 | 26,314 | 32,677 | 30,682 | 31,110 | 305, 667 | 382, 089 y 

Average per working day....-..---.----.------.--.--..| 1,102 | 1,130; 1,194 790 727 683. 714 833 | 1,040] 1,257 {| 1,266; 1,197 994 1, 243 2 
Distribution: ef, | . : os 

Rail movements (including railway fuel): cy 
From Appalachians north of Alabama: 5 wd 

To tidewater_-....-.----.-.---------------------| 2,574 | 2,485 | 2,483 | 2,260] 1,967] 1,921 | 1,832] 2,055 | 2,067] 2,331] 2,288| 2,564] 26,777] 33,486 — og 
To New England..........--.-..----.-----2e- 540 445 . 468 398 318 236 275 281 | \: 337 450 439 526 4, 713 5, 675 a 
To Lake Erie.....--..--.-.-.------------- ee 17 21 346 | 1,320} 2,156] 2,514} 2,997] 38,506] 38,681 | 4,128) 2,871 128 | 238,685} 30,182. . - 
Westbound, commercial. _.......-..-.----..---| 5,722 | 6,684 | 6,211 | 8,654] 2,724) 2,481] 2,705 | 3,873 | 4,311 | 6,813} 6,149! 6,531 | 54,358) 66,899 oe 
East and southbound, local and railway fuel d- | a: 

. (all rail)...-.--.--.---..-.--------------------| 7,235 | 7,632 | 8,794 | 6,924) 5,725] 5,123 | 4,609] 6,021} 6,648] 7,888| 7,959 | 8,204] 82,852 | 102,918 Ss 
From Alabama field. -_..........-....---.----..22. 679 644 687 561 582 484 449 569 620 776 752 752 7,555 | 11, 667 : wt 
From Interior flelds__.--......-..-.--.-.-.----.----| 6,457 | 6,716 | 8,892! 2,008 | 2,244] 2,417] 2,604] 3,619 4,790 | 6,420} 6,562 | -7,294 1 60,023:} 72,464 ar 
From far western fields.._...............-.....-..-.| 2,085 | 1,919 | 1,473 -969 835 828 638 968 | 1,468 | 1,926 | 1,820| 2,145] 17,074] 19,861 | oO 
Lake dock receipts...........-........----.------.. 13 5 10 132 618 | 1,092 | 1,217 | 1,418 | 1,686| 1,780] 1,656 32 9,609 | 12,127 Oo os 
Lake dock deliveries........-.....-.-----.--.-.----| 1,170 | 1,291 | 1,183 768 634 645 673 | . 679 876 | 1,140; 1,173 | 1,336 | 11,468 |. 11,629 > 
New England tide recel pts joeewwcocononnattt 7 1,039 } 1,027 | . 989 948 799 722 615: 774 | ° 765 858 8386 | 1,105 | 10,477) 12,374 Et. ot 
Exports to Canada and Mexico............-.-..-.- 377 396 431 578 704 717 751 924 906 | 1,110] 1,044 491 8,429 | 10, 647 SS 
Exports to Caribbean region.........--...-.---.-.- 35 24 18 24 21 27 17 44 25 12 18 4 — 239 751 - : 
Exports ‘‘overseas”’...-...--.---------------------- 23 12 2 14 17 3 25 23 2 12] (2%) 13 146 728 
Imports.......-.---------eoee eee eee een eee 18 28 17 16 . 412 8 8 11 15 15 20 19 187 206 ae 

Industrial consumption by: ! . oe ae 
Railroad fuel, class I roads....-...-..--.-.-------------| 6,195 | 5,911 | 6,470] 5,580 5,168; 4,690 | 4,678| 4,778 5,127 | 5,978 | 5,635 | 6,001 | 66,206 | 81,245. : ok 
Electric-power utilities_...........---.-.-.--------.----| 2,852 | 2,598 | 2,727 | 2,382} 2,261 | 2,347! 2,330] 2,517 2,558 | 2,610 | 2,480 | 2,678; 30,290] 38, 735 “ 
Byproduct coke ovens....-----.----..-----...---------| 8,036 | 2,886 | 3,023 | 2,724! 2,518] 2,220] 2,198| 2,127 2,233 | 2,514 | 2,582 | 2,582 | 30,593 | 46, 658 eas 
Beehive coke ovens. ......------------------ eee eneee 136 132 135 86 69 64 59 63 71 104 126 148 1, 193 1, 973 ae 
Bunker coal, foreign..........-....------.------------- 104 137 100 104 - 125 123 117 121 112 110 104 93 1, 350 2, 195 : 
Coal-mine fuel......--..-.-----.-----.--2 eee ee 266 267 307 193 175 169 170 214; . 261 311 292 206 2, 911 3, 205 oe 8 

Stocks at end of Period shown: ! 7 . . : 
Unbilled loads........-...---------.-------------------| 1,949 | 1,814] 1,808] 1,756] 1,749| 1,682] 1,480} 1,505| 1,555} 1,677] 1,751 | 1,494 1, 494 1, 820 : 
Byproduct coke plants_...........-----..----.-.--.----] 4,804 | 4,326 | 3,766 | 3,646] 3,702 | 8,662] 3,741 | 4,020| 4,083] 4,375) 4,710} 4,882 4, 382 5, 449 os 
Stocks on lake docks.._...-..--..------------.-.-------| 7,474 | 6,185 | 5,024} 4,364 | 4,342] 4,911] 5,467 |. 6,218 | 7,020] 7,609 8,005 | 6,793 6, 793 8, 634 eS 
Total, commercial consumers. ....-.-..--.---.---------|----..--|--------| 30,050 |.------_| 27, 200 | 26, 300:|._.-....|.-......| 27, 500 | 30,088 |-.......| 29,666 | 29,666 | 35, 500 Ted 

Trend in prices: ® . . ; 
Average cost of railroad fuel per ton, excluding freight eS 

charges............-..--------.-----------------------| $1.77 | $1.76 | $1.75 | $1.70] $1.67 | $1.67] $1.65 | $1.62] $1.60] $1.57] $1.86] $1.54 $1. 66 $1. 84 | : 
Average retail price per ton, 38 cities. ...-........-..-..| $8.17] $8.14] $8.01 | $7.85 | $7.60 | $7.53 | $7.50 | $7.52| $7.54! $7.60] $7.50) $7.51 $7. 71 $8.38 2. 

Employment at collieries: 4 i ; me 
en on pay rolls at representative mines.....-.-..----| 80.8 | 77.4| 75.2] 65.5) 62.6) 60.5] 6&6] 650.4] 62.4] 67.0; 69.4] 70.0 67.4 83. 2 Oo ood 

1 Thousands of net tons. * Less than 500tons. - ' . 8 Average per net ton. ‘Index number—1929 average=100.0. a
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eo Lake trade——A mild winter in the Northwest resulted in a heavy 
i carry-over from the preceding season’s operations on the lake docks, _ | 
a and on April 1 the docks of Lake Superior and Lake Michigan reported 
eo a total of 5,024,000 tons still on hand. Shipments from lower lake 
Bi _ ports were retarded accordingly, and up to October each month of / 
Boe 1932 fell below the corresponding month of 1931. (See fig. 16.) : 
ie | The total dumpings at Lake Erie ports for the season, ineluding cargo - 
Pe | and vessel fuel, were 25,173,211 tons, against 31,387,405 the year oo 
- .. before, a decrease of 19.8 percent.2 The lake docks, on the other _ 
a hand, profited from the disturbed labor conditions in Illinois during | 
eo _ the summer, and their total deliveries for the year were almost as 
Bo great as in 1931—11,468,000 tons, against 11,629,000. Oo | 
e an Other distributive movements——Other distributive movements are 
Bc | shown graphically in figure 16. Up to the closing quarter shipments 
Po in 1932 ran below those of 1931 in almost every market. Exceptions 
pe were the movement from the far West during February and the | 

MS 10 APPALACHIANS APPALACHIANS INTERIOR FIELDS” | FAR-WEST FIELDS 3 

oo ooyNal ‘al | LA | | Lat To} PRAY 
API IC) WIC) Soe co pei EAT a) BAL TOA appeprpor 2 F | INET PCNA III) 

Po 8 wot tt | See ps 7 SS. Z Oo 
Bo SCC] EVA eC oS 
a | Soest La | EL oN? [| OL EAR 

—— oot Pit ml tobe) 
Is 7 0 TO TIBEWATER q | | |} | 
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| ‘ FIGURE 16.—Monthly movement of bituminous coal in the major channels of distribution, 1931-32. 

accelerated shipments from the interior fields and the Lake docks 
| during March, caused by the sudden cold snap and by the imminence 
7 of labor disturbances in Illinois and Indiana. During the summer 

shipments sagged heavily in every market, and it was not until 
: October and November that the curves for 1932 began in some cases 

| to mount above those of the year before. The totals for the year 
| showed losses everywhere. The record month by month is given 

| - in the accompanying table, and details will be found in the Bureau of 
Mines Monthly Distribution Report. | | 

Appalachian Coals, Inc.—The outstanding development of the year 
was the launching of the great district selling agency known as 
Appalachian Coals, Inc. The sales-agency plan was the outgrowth 
of a decade of discussion of a solution to the industry’s difficulties 
which heretofore had achieved little tangible result. 

Some progress had indeed been made in the direction of consolida- 
tions. Individual companies had acquired subsidiaries, and several 
northern interests had diversified their holdings by taking over 
properties in the South. There had been a few examples—including 

3 Coal loaded into vessels over piers as recorded by the Ore and Coal Exchange. The figures differ 
slightly from those given in the summary table, which represent shipments from the mines billed to the 

_ Jakes, as reported by the Ohio Bureau of Coal Statistics.
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- a noteworthy one—of acquisition of a string of subsidiaries in several | SS 
| different fields, henceforth to be operated through a holding com- a 

pany. These scattering developments, however, had not changed ay 
the essential position of the industry, which continued to embrace  —s| ag 

- a very large number of competing units struggling for a limited ; a 
business. A special study by the Bureau of Mines in 1929 proved Ne 
that even omitting the ‘“‘captive’’ operations there remained 4,386 es 
independent companies.* Of these, only 56 produced as much as RS 
1,000,000 tons a year; these 56 companies controlled only 26.7 percent es 
of the national output, the remaining 73.3 percent being divided OE 

- among 4,350 smaller producers. — ; og 
: Plans for a merger of an entire district, however, had failed. In an re: 

earlier day district consolidations were effected in the Pittsburgh and os 
Fairmont fields, but subsequent development of new companies had a8 
destroyed their anticipated effect. In the long depression following og 
the Jacksonville wage agreement, similar district projects were given 8 

-___- gerious consideration, especially in the no. 8 field of Ohio,’ in northern - eG 
West Virginia, and in the “smokeless” fields of southern West os 

Virginia.’ Among the objections encountered were the heavy fixed 4 
charges that would have to be assumed by the consolidation to. bring NS 

, in the necessary tonnage and the difficulty of agreeing on the terms ee 
under which each of the merged properties would enter the con- _ on 
solidation,  =—=—> | a cos 

| These obstacles inherent in any general consolidation, are avoided 8 
by the regional sales-agency plan. The sales agency assumes no ys 
responsibility for the investment of the contracting producer. Ifhe | | 
can continue to produce at the established price, the agency under- ors 

| takes to sell his coal on the same terms as that of other members; oe 

| otherwise he will have to close down. Low-cost mines will continue ee 

to enjoy a larger profit margin than high-cost mines, and the value oR 
of each property turns on the success of its own management in NS 

. keeping down the cost, not upon appraisal and negotiation, as in the oo 
| organization of a merger. The staffs and personnel of the producing ~ os 

companies remain at their accustomed posts. Even the existing sales a 
machinery is utilized by the device of permitting the contracting ng 

shipper to designate his accustomed sales outlet as a subagent of “ 
Appalachian Coals. Coupled with freedom to decline to renew the Fe 
sales-agency arrangement at the end of the contract, these facts gave | a 
the sales-agency plan a flexibility wanting in the earlier projects for 5 
consolidation and contributed to its acceptance by the producing oy 

| - companies. | | es 

The territory of Appalachian Coals, Inc., includes most of the a 

high-volatile fields of southern West Virginia, eastern Kentucky, ay 
Virginia, and northeastern Tennessee. One hundred and _thirty- 3 

seven companies joined in launching the plan, and, as origimally 4 

organized, the agency controlled 58,011, 367 tons of production (1929 : 
fizures), or about 74 percent of the noncaptive tonnage in the area . 
proper, and 12 percent of the entire bituminous production, captive | 
and commercial, in the region east of the Mississippi. The organiza- | 

tion was completed March 1, 1932. : , 

Tryon, F. G., and Mann, L., Coal: Mineral Resources of the United States, 1929, part II, Bureau of 
Mines, 1931, pp. 715-734. 

’ Black Diamond, Jan. 31, 1925, p. 119. Coal Age, May 14, 1925, p. 725; July 9, 1925, p. 50; July 30, 1925, 

P-. Goal Age, Feb. 5, 1925, p. 224; Feb. 12, 1925, p. 258; Mar. 19, 1925, p. 48. Black Diamond, Apr. 4, 1925, | 
| p. 400; Aug. 29, 1925, p. 223; Oct. 10, 1925, p. 412. a 

7 Coal Age, July 1928, p. 450, aa
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an Action to test the legality of the plan under the antitrust laws | 
Bo was begun immediately by the Department of Justice, and the case 

was brought to trial at Asheville, N.C., August 1. An adverse 
Bee ruling by the lower court, rendered October 3, was reversed by the / 
a -. United States Supreme Court, March 13, 1933. The high court’s | 
Bo decision not only permits Appalachian Coals, Inc., to proceed withits 
~ plan, but by implication-authorizes similar regional selling agencies . 
moe in other sections, subject always to court review should their activities = 
Peter: develop ‘‘an undue restraint upon interstate commerce.” . 
a : _ Discussion of the legal and economic problems of the planis out —s_— 
Lo of place in a statistical review of the market. It is clear, however, 
Do : that Appalachian Coals is potentially the most important develop- | 
po ment of the last decade in the bituminous-coal industry. In spite | 
-. . . Of the depression, the year 1932 will stand as one of far-reaching | 
S — Ghange and achievement. — 7 - | 

oo oe _ PRODUCTION BY STATES AND FIELDS. co, : 

“Fhe decline in production during 1932 was felt unequally in differ- 
Be ent parts of the country. While the national total showed a decline : 
en of 20 percent compared with the year before, in some States the 
oo : _ decrease exceeded 30 percent, and in still others there was an increase. _ 
Pe _ The following table gives the production by States. The 1932 
Be figures are preliminary estimates based upon railroad car-loadings —j 
le and are subject to revision when final returns are received from the . 
mo operators. Among the States showing heavy losses were Illinois and | 
re Ohio, where long-drawn disputes between operators and mine workers we 
= kept many of the mines idle for some months after April 1. The | 
bee tonnage lost by Illinois went in part to the adjacent fields of Iowa,  —S_ 
a Missouri, Kansas, and western Kentucky. In Indiana the labor 
Poo | disputes were more quickly adjusted, and this State also received 
oe some extra business lost by Illinois. For this reason Indiana, though 

. reporting a decrease, held up better than the country at large, while : 
an western Kentucky and the Iowa-Kansas-Missouri area as a whole | 

: showed a slight gain over 1931. Unexpected gains are also indicated 
for Michigan and North Dakota. | 

The trend of production month by month in the principal fields is 
7 : shown in figure 17. Among the striking features of the year was the 

sudden pick-up during March in the northern fields of Indiana, 
Illmois, and Ohio no. 8, which represented advance purchases of. 
consumers in anticipation of the strike. The extent and duration 

| of the subsequent suspension in these fields are also clearly indicated. 
| To western Kentucky, on the other hand, the suspension north 

| of the Ohio brought increased orders, and from May to the end of the 
| year the curve of 1932 production ran consistently above that of 

1931. 
All of the diagrams in figure 17 have been plotted on the same 

scale, except that in certain of the largest districts, such as northern 
West Virginia and Pocahontas, it was necessary to start at the bot- 
tom with 1,000,000 tons, instead of with zero, or even, in central 
Pennsylvania, to start with 1.5 million tons, The diagram for 
Pocahontas includes the output of Tug River. -
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Comparison of bituminous coal produced, by States, 1929-82 ae 
- [Statistics compiled by L. Mann and R. McKinney, Bureau of Mines] _ aS 

- ep mo Percent of 4 
: Production (net tons) : ‘Increase or os 

| ecrease oe 
State a ( “ 

| 1929 | — 1930 1931 Tedinere) | 1920-82 |1931-32 oe 

| Alabama-_-.--....-.....-..------| 17,948,923 | 15, 570,058 | 11,998,781} 7,850,000] —56.2| —34.6 oe 
Arkansas..........-.....---------| 1,695, 108 | 1,538,434} 1,153,555 | 1,050,000 | —38.1| —9.0 4 

| Colorado._-.........-....--.-----| 9,920,741 | 8,196,910 | 6,604,369 | 5,564,000 | —43.9| —15.8 3 
Dlinois_-..-.--..-.-....-.--------| 60, 657, 641 | 53,731,280 | 44,303,295 | 32,360,000 | —46.7/ —27.0. 5 
Indiana. ....-..........--.--..---] 18, 344, 358 | 16,489,962 | 14,295,165 | 12,400,000} —32.4| —13.3 Od 

| _ Towa_..-.-..-..------------------| 4, 241,069 | 3,892,571 | 3, 388,355 | 3, 430,000 | —19.1/ +1.2 ae 
Kansas and Missouri.........--.-| 7,006,282} 6,283,079 | 5,607,367 | 5,660,000 | —19.2 +.9 os 
Kentucky._.........-...--------| 60, 462, 600 | 51,208,995 | 39, 963, 621 | 35,610,000 | —41.1| —10.9 Seid 
Maryland...-....-...-.--.-------| 2,649,114 | 2,270,593 | 2, 005,.773 | 1,370,000 | —48.3| —31.7° 3 

- Michigan--._-.------..--.--.--- 804, 869 661, 113 359, 403 446,000 | —44.6| +24.2 ced 
Montana...-.....---.-..-----.---| 8, 407,526 | 3,022,004 | 2,378,052 | 2,155,000| —36.8/ —9.4 aa 
‘New Mexico.._........---------.| 2,622,769 | 1,969,433 | 1,552,822 | 1,220,000] —53.5| —21.4 oye 
North Dakota. .-........-.-...--| 1,862,130 | 1,700,157 | 1,519,307 | 1,650,000] —11.4/ +86 ©. ee 
Ohio. _.-_....---.---._-----------| 28, 689, 477 | 22,551,978 | 20,410,995 | 13,350,000 | —43.6| —34.6 eo 
Oklahoma........-..._..-..------] 3,774,080 | 2,793,954 | 1,908,394 | 1,326,000 | —64.9} —30.5. pe 
Pennsylvania.._....._..._.------] 148, 516, 241 | 124, 462,787 | 97,658,698 | 75,772,000 | —47.2| —22.4 | oe 
PenNESSee.----------------------- 5, 408, 464 5, 130, 428 4, 721, 5s . 8, 240, 000 ~} —31.4 de 
OXAS . 222 ee ee eee ne 9 VU, 9 > . > _ e —13. 4 : ee 

~ Utah..--..-.--------..-----------| 5, 160,521 | 4, 257,541} 3,350,044} 2,850,000 | —44.8] —14.9 ces 
Virginia.........2--...----------| 12, 748, 306 | 10,907,377 | 9, 698,680 | 8,025,000 | —37.0| —17.3 | eo 
Washington..........-..---------| 2,521,327 | 2,301,928 | 1,846,461 | 1,625,000 | —35.5/ —120 - 
West Virginia...........---------| 188, 518, 855 | 121, 472, 638 | 101,473,172 | 83,765,000 | —39.5| —17.5 — y 
Wryoming.._.......-.-.----------| 6, 704,790 | 6,088,133 | 4,993,686 | 4,140,000 | —38.3/ —17.1 | te 
Other States.-.-......--.-.4---- 230, 734 196, 124 181, 833 189,000 | —18.1| +3.9 | 4 

United States total.........] 534, 988, 593 | 467, 526, 299 | 382, 089, 396 | 305, 667,000} —42.9| —20.0 8 

9 -——ALABAMA. COLORADO, ___INDIANA___ ,_SO. ILLINOIS ee 
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Po LIQUIDATION OF MINE CAPACITY Se 

Q | oT. rend. of | capacity, 1890-1931.—The depression of general business 
o has continued the liquidation of mine capacity which has been gomg | 
a on in the bituminous industry ever since 1923. Figure 18 shows the 
Be capacity of the mines active in each year. The curve of “full-time 
- * capacity’ represents what the mines in operation could do with the = 
Be equipment and labor actually employed if they produced for 308 days | 

Bee at the same rate they actually did produce on the days they were : 
eo operating. Coal is loaded on 308 days or more, and many individual 
bo - mines work as much as 308 days. However, it is not feasible for all - 
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FicuRE 18.—Trend of bituminous-coal production and of mine capacity in the United States, 1899-1932. 

mines to attain so high a figure because of unavoidable losses of time 
through breakdowns, falls of roof, failure of power supply, and the 
seasonal character of the market. For these reasons the more con- 
servative figure of 280-day capacity is also shown, a figure suggested 
some years ago by the coal committee of the American Institute 

| of Mining and Metallurgical Engineers. 
Capacity was increasing rapidly in the period up to the World War. 

Expansion was greatly stimulated by the high prices of 1916 toearly 
1923. Thousands of new mines were opened, and the growth was 
especially rapid just after the war when additional labor was readily 
obtainable at the high wages then prevailing. The peak was reached 
in 1923, when the mines in operation had an annual capacity at 308 
days of 970,000,000 tons. So great an excess above the needs of the
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. market made liquidation inevitable, and since that year the industry oe 

has been involved in a continuous process of deflation, forcing heavy a 

financial loss and decline in wages. Between 1923 and 1931 (the | i 

| latest year for which complete returns from all operators are available — uw 

as this is written) the net reduction in number of operating mines— _ oy 

commercial mines, not wagon mines—was 3,689, and the net redue- = 

tion in operating capacity was 234,000,000 tons. Actually the num- as 

ber of commercial mines that have shut down is greater than 3,689, _ * 

because meanwhile other new mines have been opened. In the same aS 

way, the capacity of the shut-down mines is greater than 234,000,000 cee, 

| tons, both because new mines have come in and because other mines ad 

remaining in operation throughout the period have added to their 8 

capacity. The figures of 3,689 mines and 234,000,000 tons are | S 

| merely the net reduction to the end of 1931. : | ee 

Capacity in 1982.—What happened to capacity in 1932? The Oe 

- question cannot be answered fully until final returns are received from oN 

all operators. It is known, however, that many additional mines Us 
closed during the year. Newell G. Alford, in a study of the records of 3 

the State mine inspectors that is one of the year’s outstanding contribu- a 

tions to mineral economics, finds that at least 207 more mines sus- oa 

pended operations during 1932 and that these mines formerly had a oy 

7 production of 27,200,000 tons.* — —— 8 

Suspended capacity.—Alford’s analysis also shows how many mines 8 

have suspended in the entire period since 1923. The study covers 3 

all bituminous fields east of the Mississippi except Ohio. The total oe 

number of mines suspending in this area during the 10 years from oS 

1923 to 1932 was found to be 4,802. The total production of these oe 

| mines when formerly in operation was 229,000,000 tons.? The study cy 

apparently included many small operations that would be classed by ee 

the Bureau of Mines as wagon mines, so that the figure of 4,802 mines oe 

| is not comparable with the Bureau’s record of the number of com- OS 

| mercial mines. Inclusion of the wagon mines, however, has little. a 

effect on the tonnage, and the figure of 229,000,000 tons stands as the as 

best record now available of the former production of the mines oe 

suspending in this area. | | = 

How many of these mines should be considered potential producers? a 

The question cannot be answered accurately. The owners of the sus- of 

pended properties themselves do not know. The mines are in all a 

stages of collapse and disrepair, and the possibility of reopening de- Of 

pends in each case on physical conditions and most of all on the future 3 

of the market. ~ Some of the closed mines were worked out and ex- a 

hausted. It is known that the normal retirements through old age a 

in the period before the war averaged about 200 mines a year, yet 3 

Alford concluded from study of all available records that “exhaustion ky 

accounts for a very limited part of the suspended production.” 3 

Idle versus abandoned mines.—To throw light on the problem the - 

Bureau of Mines has reviewed the statistical reports courteously . 
supplied by operators during the last 10 years. The work was done 

under a cooperative agreement with the industrial research depart- | 

ment of the University of Pennsylvania. Every year the Bureau asks : 

for a report on the production of every known mine of commercial _ - | 

8 Alford, Newell, G., Analysis of Bituminous-Coal Mines Suspended from 1923 to 1932: Paper presented | 
at the February (1933) meeting of ihe Am. Inst. f Min. and I Met. Eng. Only those mines were counted as 

wn ‘Alford study each shut-down mine ¥ was represented by its largest annual output in the 5 years /
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: | size. Where no coal was produced the operator is advised, “If idle, . 
Se abandoned, or worked out please so state.” If the owner reports 
lo that the mine is ‘‘abandoned” or “worked out” it is taken off the list; | 
a or if after due inquiry through the local post office no owner of the | 
eo property can be found and the railroad records show no tonnage | 
e shipped for years, the mine is taken off the list. If, however, the 
i owner reports the mine as ‘‘idle” it is kept on the list as a potential 
- producer. In short, until the Bureau is advised to the contrary, 
“- “statistically speaking the mine is not dead. | oo , oe 
me __ The lists were therefore examined to see how many mines were still _ 
a being carried as idle but not definitely abandoned. It was found that | 
A _ at the end of 1930 there were 1,355 such mines. Some of them had 
i mined no coal since 1923, and others had been shutting down in each — | 
coe year since. By years the record was as follows: - . 
aan | 7 . a .. Capacity, tons 
mo 219 had been idle since 1923___._.__.__.__._.._.-.-_.--------- 17, 000, 000 
Be ‘118 had been idle since 1924__._.._---___-_____ ee 19, 000, 000 
oan . 83 had been idle since 1925____._.__________________-__ 13, 000, 000 © no 151 had been idle since 1926__-__..__..______.._____---------- 12,000,000 > po 313 had been idle since 1927.____._...__._._______-----------_. 42, 000, 000 
me 210 had been idle since 1928__._--_______--_-_-_--2 2 __. 27, 000, 000 | 

an | 261 had been idle since 1929______________-_ eee 30, 000, 000 | 

Ba Total to end of 1930__-__---__-__-.---.-_-_-..-..------ 160, 000, 000 - 

ee _ As a mine closing 10 years ago would be more likely to reach the 
Bo stage of definite abandonment than one closing 3 years ago, it was : 

ae natural that the largest number of these statistically idle but not 
eo abandoned mines should consist of properties closed toward the end 
fe of the period. The largest single number, 313 mines with a capacity | 
bo of 42,000,000 tons, dropped out during or after the strike of 1927. | 
ie Capacity of 27,000,000 tons had been idle since 1928, and capacity | 
= — of 30,000,000 tons had been idle since 1929. : | 
- _ In all, the 1,355 mines had a capacity at 308 days of 160,000,000 
a tons a year, equivalent to, roughly, 100,000,000 tons of normal pro- 
- duction. Although the classification of idle but not abandoned is far | 
. from precise, the figures indicate a very large shut-down capacity 
| which could conceivably resume operations if the price were attractive | 

enough. If the country were plunged into another World War, with 
acute shortage of fuel, many would doubtless reopen. On the other 
hand, at the price levels of recent years they are clearly out of the 

| running. They were high-cost operations when they were forced to 
| close. Since then, rapid depreciation has further impaired their com- 

petitive standing, while in the meantime the surviving mines have 
increased an inherent advantage by further mechanization. One 
practical test of the response of the shut-down capacity to price was 
afforded by the price flurry in the fall of 1926. The 9-month strike of 
the British miners had created a vacuum in the sea-borne coal trade, 
and the unexpected demand from overseas was added to heavy pur- 
chases at home, as consumers built up their stocks to prepare for the 
end of the Jacksonville wage agreement. From $1.91 in July spot 
prices jumped to $3.19 in November, with sales along the seaboard at 
still higher figures. Yet while some mines reopened in 1926, many 
others closed, and the capacity in operation at the end of the year 
was no greater than at the beginning. The test indicated that more 
than a short-lived flurry of high prices is needed to revive suspended
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- - mines. On the other hand, there can be no doubt that continuance — oe 

of high prices would bring scores or hundreds of them back into a 

production. | | a oa 

| The answer to the question of how far the idle mines must be 

, reckoned in the productive capacity of the industry, therefore, depends 3 

upon the future of prices. Certainly idle coal mines are not like shut-in _ os 

petroleum production that can be resumed with the turn of a valve. ~~ 

There is no prospect of car shortage. Recent strikes have failed to 4 
create a marked increase of price. While these conditions persist the A 

, idle capacity can have small effect upon the market. Any plan for oe 

stabilization of the industry that contemplates an increase in price, ee 

however, must reckon with the existence of the idle mines. a 

a | TREND OF CONSUMPTION | ote 

At the same time that productive capacity was expanding to the “dl 
peak of 1923, the demand for coal was undergoing a profound change 3 
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FiGuRE 19.—Tonnage of bituminous coal absorbed by the principal branches of consumption, 1917-32. “s 

(fig. 18). Before the war the demand grew steadily, interrupted only 4 

by the occasional slumps of general business. After 1918 the former os 

increase suddenly disappeared, and for the next decade production 8 

fluctuated now above, now below, a level of 500,000,000 tons a year. Q 

In fact, even in 1929, when general business reached the highest 2 

stage in the history of the country, the production of bituminous coal : 

fell short of that in 1917, 1918, 1920, 1923, and 1926. This under- _ 

lying change in demand is perhaps the chief cause of the industry’s : 

difficult position. Had the pre-war rate of growth continued the a 

annual requirements would have reached 710,000,000 tons by 1929, : 

or nearly 200,000,000 more than the market of the year could actually 

absorb. For this reason no feature of the industry deserves more 

| careful study than the trend of demand. It is necessary to analyze _ 

not merely total demand but the requirements of each major class of 
consumers. 

Figure 19 supplies such an analysis. It shows not production but 
consumption and exports, thus avoiding the deceptive appearance of 

years marked by heavy changes in stocks. : | . 

Since 1929 all branches of consumption have felt the depression. 

The decline has been least in the heating of buildings, in the domestic 7
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co trade, and in the generation of central-station power. It has been 
Ba greatest in the metallurgical industries and the manufacture of furnace | 
Bron coke. So | 
pe oe — ., §CRAP-IRON AND COAL CONSUMPTION | , 

eo Among the causes of the flattening of coal demand after the war : 
Be __ 1s the increasing use of scrap iron and steel, which:has acted to slow 
to down the former growth of pig-iron manufacture and therefore the : 
te consumption of blast-furnace coke. Even before October 1929 it had. 
ceo _ become apparent that the output of pig iron was lagging behind that | 
po of ingot steel. Thus, while the output of steel increased 30 percent 
Ro from the period 1916-20 to the period 1926-30, the output of pig iron | 
po increased only 8 percent. This did not mean that the American people 
Ble were using less iron but rather that an increasing proportion of each 
Be year’s requirements was being met from scrap. Since iron-blast. fur- 
bie _ aces are ravenous consumers of fuel, the change had a powerful influ- 
Po ence on the demand for coal. Coupled with advances in efficiency of 
Wee furnace operation and coke manufacture, it meant that in spite of a | 
go large increase in the consumption of steel, the country actually needed 
BO | less coking coal to smelt pig iron in 1929 than it did in 1916. In 1916 : 
eo the blast furnaces required 66,500,000 tons of coking coal to make 

39,435,000 tons of iron. In 1929 they got along with 63,200,000 tons 
pe of coking coal to make 42,614,000 tons of iron, yet the production of __ 

ne steel was 32 percent greater in 1929 than it was in 1916. - 
“—, Fortunately for the producers of coking coal, there has been a large 
ea _ Increase in the consumption of coke for domestic and miscellaneous __ 

industrial uses, which has helped to offset the stationary or. declining 
Bo demand for metallurgical coke. | - - 

Boo COMPETITION OF OTHER SOURCES OF POWER | | 
Bo A major cause of the post-war change in coal demand has been the 

competition of other sources of energy. While production of coal 
po showed no consistent gain after 1918, production of oil, gas, and water 
: power continued to increase, growing like a sum at compound interest 
a (fig. 20). Since 1929 coal’s competitors have felt the depression but 
| not to the same degree, and further gradual loss of business to the 
ot rival sources of heat and power occurred in 1932. | 
~ Fuel oil—While the production of bituminous coal declined 20 

percent as compared with 1931, production of crude petroleum de- 
| clined only 8.1 percent. Fuel-oil output fell off 12.7 percent—more 

_ than crude, but substantially less than coal. Details of the distribu- 
tion of fuel oil are not available, but three indicators show the trend. 
Consumption by locomotives of class I roads was 47,370,558 barrels _ 
in 1931 and 41,447,787 in 1932, a decrease of 12.5 percent. 

Coal for locomotive use in the same period declined 18.5 percent. 
Fuel oil supplied for bunkers to ships in foreign trade declined from 
23,793,944 barrels to 20,239,957 barrels, a decrease of 14.9 percent, 
but the decline in bunker coal was 38.5 percent. Electric central 
stations used 21.8 percent less coal but only 1.9 percent less fuel oil, 
the reported consumption of the latter being 8,123,000 barrels in 1931 
and 7,967,000 barrels in 1932. No record of the use of oil for heating 
houses is yet at hand for 1932, but the figures for the 3 years preced- 
ing show the trend. Fuel oil and distillate consumed for this purpose 
increased from 19,581,000 barrels in 1929 to 25,359,000 in 1930; a
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decrease to 24,659,000 barrels in 1931 seems small in view of the . - 
depression. Meanwhile, sales of oil burners have continued. The —=§ ~ 
number of domestic burners shipped by the 103 manufacturers report- : og 

| ing monthly to the Bureau of the Census was 67,335 in 1932, as against a 
'.. 83,850 in 1931. To meet this competition, coal men and stokermanu- = oo 

: facturers pushed sales of small coal stokers. According to the reports , os 
of 55 manufacturers to the Bureau of the Census, total sales of do- OR 
mestic stokers were 6,783 against 6,915 in the same period of 1931. og 

7 Natural gas.—The production of natural gas declined 10 percent ns. 
| in 1932, according to preliminary estimates. New pipe lines con- oe 

| nected the Tioga field with Syracuse, N.Y., and an 80-mile line of | = 
large diameter was laid in California. The chief activity in construc- OL 
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Figure 20.—Relative rate of growth of annual supply of coal, oil and gas, and water power in the United | " 
) States, 1870-1982. : | - 

tion, however, was connecting up existing lines to new communities, as 
especially in the Middle West. One check on the trend in natural-gas “4 

consumption is shown by the electric public utilities. The total | 
| - quantity burned in central stations declined from 139,328,000,000 . 8 

cubic feet to 107,875,000,000 cubic feet, a decrease of 22.6 percent, a 
or slightly greater than the percentage decrease for coal. Most of the 
decline, however, occurred in California and represented increased : 
use of water power and oil, not coal. - In the competitive battleground | 
of the Middle West, and Northwest, where the natural-gas invasion : | 
has so suddenly appeared, gas scored further gains in 1932. This is | 
seen from the following comparison of the quantity of natural gas : 
consumed in the last 4 years by power plants in typical States of this | 
area.
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me ' Million cubic feet of natural gas consumed Oo 

Be | | | 1929 1930 | 1931. |~ 1932 

Bs Enigma. eee eee cece ececeeeeneneeceegensecececeeteenecefeceteeeree[eeenenee| 3 B6L 8567 
ce Michigan...._..----------------------------- +--+ eo ene] $e oe | oe] eee 264 
ye. ‘Minnesota. ...--...-------------+----------- 2-2 ee ee oe - |---| -- 2 e --]------ 2 -- 324 _ 
Mee Towa_.-_----2-------- een ene ene nn nnn nee een ee |---|] eee 358 1, 313 . 
yo Missouri..--.....----2s--1.s-2s-2enen-neoeeee-seee-nsenneseeee| 455 966| 1,106| 1,867 
Bek -Nebraska_..----..-..---------- + -- ee enn een nn ee ef ee eee nee 262 1, 083 1,726 
fe : | North Dakota.--..-..------------------------------------+-----|----------|----------} 175 167 
oe South Dakota._..........-------..--------- ee] | - feee ee- ( 62 
mee . Georgia_._....--.----.---.---------- +--+ ene een | 25 + + --- | - -------- 1,232 | | 115 

>... Regions where a decade ago competition of natural gas seemed im-— | 
eo possible have thus felt its attack, and although gas still supplies a 
Ba very small portion of the total energy requirements of the States , 
"named, its pressure is already felt on the price structure of the local 
hoo fuel markets. | es 
e | .. Hydroelectricity Higher heads of water as the streams recovered 
Bo from the droughts of 1930 and 1931 caused an increase in produc- — 
- - tion of hydroelectricity in 1932. The output reported by public 
a | utility companies rose from 30,603,000,000 kilowatt-hours in 1931 to . 
Bo 34,098,000,000 kilowatt-hours in 1932. In kilowatt-hours the output | 
po of hydropower fell slightly short of that'in 1928 and 1929, but the 
Bo relative proportion of the total sales of all power by the utilities was > 

*. higher than ever before. To save the cost of fuel the utility com- 
panies naturally used their hydropower as far as available, and the - 

eo - - proportion furnished by water was 41 percent, as against 35.6 percent => 
fe in 1929 and 33.4 percent in the dry year 1931. 
Bo, Total consumption of energy—The total supply of energy from all 
ce sources in 1932, including imports of crude oil, is reckoned as 17,841 | 
Bs. trillion B.t.u. In comparison with the high mark established in 1929 

oe (26,534 trillion B.t.u.), the year shows a decrease of 32.8 percent. 
ee Since the consumption of energy is one of the best indicators of eco- 
Be nomic activity, including as it does domestic as well as industrial ~ 
a consumption, the decline below the peak year of approximately one 
_ | third may be taken as a measure of the impact of the great depression. 
- The trend of total energy supply is shown graphically in the lower - 

: right diagram of figure 20. 
It is significant, also, to compare the energy consumption of 1932 

a with that of still earlier years. In terms of raw fuels 1t was 3.9 per- 
| cent less than in 1921, the year of the last preceding acute depression 

and it was almost exactly the same as in 1913, the year which still 
stands in the minds of business men as representing the “pre-war 
normal’’. Such historical comparisons, however, take no account of 
the improvement in efficiency of utilization. If it were possible to 
make any accurate allowance for the changes in fuel efficiency, the 
energy consumption of 1932 would appear larger than it does. 

ae total energy supply of 17,841 trillion B.t.u. in 1932 was derived 
as follows: ,
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| a . Trillion Percent | co 

-- Anthracite..-...------------------ ene nnn nnn cee ce ee eee 1,342; 7.5 7 4 
Bituminous coal._._._...._.-------.-----------------------------------------------| 8, 008 44.9 Ms 

American oil !...........-..---------------------------------- oo nen 4, 691 26.3 : 

Imported oil !_.._......--.---------------------------------- 22 -- ene nnn nnn 268 | 15 7 “4 

Natural gas, total production..._._...--------------------------------------------- 1, 632 ~- gl 

Water power, fuel equivalent..--..--------------------------------------------7--7 1, 900 10.7 wt 

Motal...-----.----.---ceeene----neennnceneeenenenecenncceemececccecccnnncee-| 17,841) 100.0 nes 

| 1 Total crude, including that refined. | . | . os 

| _ The figures are expressed in B.t.u. because some common denom- | " 

inator is necessary for such unlike quantities as tons of coal, barrels ee 

of oil, and cubic feet of gas. Water power is represented by the _ 

| equivalent of the fuel necessary to perform the same work, assuming 8 

, a low thermal efficiency which remains unchanged throughout the od 

period covered by figure 20. It is important to note that the figures 8 

for oil represent the entire production of crude petroleum. They a 

include, therefore, not only energy used in the form of fuel oil under os 

| boilers and consequently competing more or less directly with coal oe 

| but also that used in the form of gasoline, kerosene, and other refined me 

products. Even gasoline involves a measure of distant and indirect — 4 

~ competition with coal, for the energy market of the country is be- OF 

coming more fluid and competitive, and the demand which cannot be re 

| met by one source of supply tends to fall back on the others. Thus, a 

were not gasoline cheap and abundant, automotive transport could oe 

| hardly be a serious competitor of rail transport, and the steam and - 

electric railways would be hauling vastly more freight and passengers - 

by means of energy derived chiefly from coal. _ - ) : 

TREND OF FUEL EFFICIENCY SO 

| While the pressure of competitive fuels continued unabated in 1932, - 

there were signs that the advance of thermal. efficiency, which has | os 

been so conspicuous a feature of the post-war years, 1s beginning to | 3 

: slow down. : 

The fuel-economy movement.—Progress in the arts of converting fuel : 

into mechanical power has been going on ever since Watt developed oe 

the steam engine, but in the United States it was not until about 1908 © a 

that fuel saving began to take the form of an organized movement. . 

Among the significant developments of that time were the first sys- | a 

tematic work in fuel testing organized by the Government at the St. | 

Louis Exposition of 1904; the mtroduction of byproduct coke in the - 

steel industry; the National Conservation Congress (1908), which 

focused public attention on the prevailing wastes in utilization; and | 

the organization of the International Railway Fuel Association in 

1909. 
The movement thus started was enormously stimulated by the high 

prices of fuel during the war.. Commercial laboratories for fuel test- 

ing multiplied, engineering schools pushed research in fuel economy, 

and consumers who had hitherto en} oyed a perpetual buyers’ market | 

awoke to find the supply of fuel among their most pressing problems. 

From $1.23 in 1913 the average spot price of bituminous coal climbed 

to $3.25 in 1917, and in the run-away market of 1920 it skyrocketed 

to $9.51 during August, with individual sales recorded as high as $20 

a ton. | |
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pe For a time the effects of the movement were obscured by the muni- 
Hs __ tions prosperity and the disturbed conditions of coal supply from 1916 a 
Bo to 1920. Interest in preparation lagged at a time when “anything __ 
Re black”’ was saleable; thousands of mushroomlike small mines diluted 
“the supply with dirty coal; and war-time zoning regulations, priority , 
Bo _ orders, strikes, and car shortages often forced consumers to accept 
Be coal ill-suited to their needs. . Thus, it-was not until after 1920 that 
Boe _ the effects of fuel economy began to register themselves in the national 
My demand. Thereafter the movement gathered momentum, and for 10 | 
a .. years it has remained perhaps the most important single factor in the  __ 
wo market, its effects remaining long after the immediate stimulus of 
*. high prices has disappeared. The cumulative result is summarized | 
~ In the following statement, which shows the average percentage re- 
Bo duction in fuel consumed per unit of product from the beginning of ~—_— 
— | the fuel economy movement in 1909 to the end of the post-war boom oe 
Bo in 1929.9 OO Se : cee - . Percent eo | | | reduction 
fee Electric public utility power plants._.._.._......___.___.___________-. —66. 
Boe Steam railroads____.....__-.._...--- --________________._____..... —40 
Be Petroleum refining. ._____--_---_------- ee --__-_____. —36 , 
i’. _- Tron furnaces, steel works, and rolling mills_.._.__.___._.._-._........ —25 a 
ae | Cement mills__...._2.-_-22 2 21 - 
fo All other manufacturing, approximately___._.......__.-.._.__-____.-__ —21 — : 

eo _. All industries and railroads combined, approximately_._.-.___._... -33 
be _ The average reduction in all industrial and railroad uses combined 
Bo Is 33 percent. Stated another way, had there been no advance in | 
Be thermal efficiency during the 20 years and had the efficiencies of 1909 | 
e | continued without change, American business would have consumed : 

ao 210,000,000 tons more of bituminous coal in 1929 than were in fact. 
Po required. | Oo Be 
i. | Savings during this period were not so much due to the appearance : 
e . Of epoch-making inventions like those of Watt and Neilson as to the | 
- | cumulative effect of many small economies and to the general applica- 
a tion of improvements and practices which the best plants had already 
: shown to be profitable. Much of the result is attributable to the 
, training of firemen and boiler-room personnel, such as the notable 
: | work accomplished by the railroads through the International Railway 

Fuel Association and other means. Such progress can be measured 
| only by statistical records covering the mass of establishments; it is a 

- question of how far average practice is catching up with demonstrated 7 
| good practice. Hence arises the importance of general statistics of 

| fuel consumption as a guide to the long-time changes of the market. _ 
Study of these records shows that much of the rapid advance in the | 
post-war period has represented a taking up of slack which could not 
be expected to continue indefinitely. | 

Furthermore, while more efficient equipment, once installed, con- 
tinues to be utilized regardless of the price of coal, every decline in 
price undermines the money saving to be made and acts to retard 
new investment in additional equipment. Equipment that is clearly 
profitable when the average sales realization, f.o.b. mine, is $3.02, as 
it was in 1922 may fail to earn dividends when the sales realization | 
drops to $1.36 in 1932. | 

10 Tryon, F. G., and Rogers, H. O., Statistical Studies of Progress in Fuel Efficiency, Transactions: 
2d World Power Conf., vol. 6, sec., 12, 1930, pp. 343-365.
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_ . Jtis therefore of the greatest interest to trace the record of average = | | 

fuel efficiency through the depression years, and this is done forcertaip a8 

major types of consumption in figure 21. ce Fg 

-- Railroad fuel—As one fourth of the entire bituminous outputis | 

used by the railroads, economies in locomotive fuel have had a power- : 2 

| ful influence on the market. In freight service the average consump- LY 

‘tion per 1,000 gross ton-miles, including weight of locomotive and “gi 

tender, stood at 176 pounds in 1917 and was nearly as high in 1920, od 

both years of disordered fuel supply. Steady progress continued ves 

after 1923, but the curve has tended to flatten. ‘Thus in the 5 years 4 

- from 1917 to 1922 there was a net reduction of 13 pounds in the average — oy 

consumption. In the next 5 years, 1922 to 1927, the rate of savings ag 
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FIGURE 21.—Trends in fuel efficiency in the United States, 1917-32. . | ‘y 

was at a maximum, and the net reduction was 32 pounds. In the 3 

last 5 years, 1927 to 1932, it has been only 8 pounds. In fact, during " 

1932 the average consumption actually increased, standing at 123 q 

pounds as against 119 the year before. It is true that the record for. 3 

4932 was affected by certain influences peculiar to the depression, 7 

tending to increase the unit consumption, such as postponement of - 

repairs and replacements. and smaller loads per train. On the other Cs 

hand, the depression made it possible to withdraw from present use . 

the more obsolescent equipment and to haul the smaller volume of : 

| traffic with the carriers’ most efficient locomotives, factors that should 

operate to increase efficiency. . 7 

In the passenger service a similar tendency appears. The average | 

| consumption per passenger-train car-mile declined as follows: 
Net reduction, | 

pounds . 

From 1917 to 1922..___--------------------------------------------- 15 : 

From 1922 to 1927....---------------------------------------------- 25 

From 1927 to 1982_.__---------------------------------------------- #9 |
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Fe. _ In this case, also, the average consumption for 1932 was actually 
an higher than for 1931, being 14.9 pounds as against 14.5 pounds. — a 

Pe _ The conclusion seems warranted that while progress in economy of 
gee railroad-fuel coal is by no means at an end the rate of change is ty 
be slowing down. — 7 | ae 
oe ee Hlectric public utilities—In power generation at electric central. 
fo, stations economies continued in 1932 but at a slower rate than in any 
a _year since the beginning of the record. The net reduction in the. 
Ro - average consumption per kilowatt-hour has been: — 7 
ve | os - Net reduction, 
gen | | | . pound 7 
0 From 1917 to 1922__--_2 2 ee -ee-------e ee 07 Bos. From 1922 to 1927_____----____._..__.____-_____________...___._.... . 66 
mS From 1927 to 1932_____.-.---__-_..-_-_ eee 

Bee For 1932 the average was 1.50 pounds per kilowatt-hour against = 
Sy 1.55 pounds in 1931 and represents a saving of 0.05 pound in a year, 
be _ but a decade ago the saving was running about 0.20 pound a year. 
Beis The influence of the depression on the average efficiency has been 7 
-  . muxed. At a given station, lowering of the load factor tends, of => 
— course, to increase unit consumption, but where the load is spreads 
Be over many stations a smaller load may render it unnecessary to utilize ath 
vo _ the less-efficient stand-by plants. Whatever the cause, the curve of —— 
_ figure 21 shows a slowing down in the rate of saving. | . 

Blast furnaces.—About : one eighth of the national supply of 
Bee bituminous coal finds its way into iron blast furnaces in the form of : 
eo coke. Here economies in use have arisen, partly through increased 
Be yield of merchantable coke per ton of coal carbonized in the coke 7 
Be oven and partly through decreased consumption of coke per ton of 
Bro pig iron made. The combined result of the two factors is shown in | 
a ure 21. 3 | | : 
oH “Tt will be seen at a glance that improvement in efficiency was com- . 
Be paratively rapid during the early part of the period but that it has 
oo ‘slowed down greatly since 1927. By periods, the net reduction in 
7 pounds of coking coal required per ton of pig iron was: 
“, | , Net reduction, 

pounds | 
| | From 1917 to 1921__________._ ee 287 

_ From 1921 to 1926___________--__-___-e ees 188 
: ~ From 1926 to 1930_______-..--_- eee 70 

| Byproduct coking.—The introduction of the byproduct coke oven 
effected large savings by recovery of the volatile matter in the coal 

' which the beehive oven wasted. In 1913 the surplus gas, breeze, tar, 
and light oil recovered were equivalent to 2,600,000 tons of coal,and 
by 1929 this had increased to 19,262,000 tons. Insofar as the by- 
product coke produced displaced beehive coke, the thermal by- 
products involved displacement of raw coal. Fortunately for the 
coal man, this item of saving is now approaching the saturation point, 

—— with rapid elimination of the beehive oven. In 1929 the byproduct 
ovens produced 89 percent and in 1932 over 96 percent of the total 
output. 

With the decline in production of coke brought on by the depres- 
sion, the coal equivalent of the byproducts has declined also (fig. 21). 
A clear way to show the progress is to note that the coal equivalent 
of the byproducts now amounts to about 25 percent of the total coal 

| charged into coke ovens. As this is close to the theoretical limit, it
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is clear that further curtailment of the demand for raw coal from this | 8 
quarter cannot be large. _ | a a o 

| Other consumers.—In still other quarters, such as general manu- _ 8 
| facturing and heating of buildings, rapid progress in fuel efficiency is a 

| believed to be still going on. Unfortunately, there are no annual as 
records of consumption to measure advances in these lines. ) oo 

| OO EXPORTS AND IMPORTS 4 

The international trade in bituminous coal in 1932 reflects the 8 
general disruption of world commerce. Depressed business in vir- wi 
tually all countries resulted in a shrinkage of consumption, and the OO 
normal flow of coal was disturbed further by Government subsidies, yg 

| quota restrictions upon imports, and mounting tariff barriers. In oe 
| addition, American exporters were handicapped by depreciation of 

_ foreign currencies, especially of the pound sterling, which gave their CO 
British. competitors a great advantage. As a result, shipments of oe 
bituminous coal to foreign destinations during 1932 dropped to od 
8,814,047 net tons, a decrease of 27.3 percent compared with the ca 
preceding year and barely half the 1929 level. | oat 

- Canada has always been the principal foreign market for United 4 
States coal (fig. 22). Although the Dominion has extensive resources oe 
of coal and lignite, the deposits are located chiefly in the coastal regions A 
or western plains, remote from the densely populated and industrial- Ts 
ized sections of the central Provinces. In consequence, approxi- st 
mately half of Canada’s total bituminous-coal requirements have a 

| been imported from the United States. From 1925 to 1930 our an- a 
nual exports of soft coal to Canada averaged about 14,000,000 tons. ae: 

| During the past 2 years, however, shipments to Canada have fallen — | 3 
| sharply, amounting to 10,630,898 tons in 1931 and only 8,426,886 OS 

tons in 1932.. Most of the loss is ascribable to the depression, but od 
among the contributing factors was an increase in the Canadian 4 
tariff, which was raised from 50 to 75 cents a ton, effective June 2, oe 
1931. : oo) 

Shortly after the advance in the tariff, Great Britain went off the . a 
gold standard—September 20, 1931—and the sudden depreciation of. A 
the pound stimulated shipments of bituminous coal from Great Brit- A 
ain, the total imports for 1932 rising to 362,068 tons against 122,298 4 
for 1931. At the same time, the Dominion Government granted os 
further subventions to stimulate the output of Canadian mines. In | 4 
an effort to decrease the country’s dependence upon the mines of " 
the United States the Government had experimented as early as 1924— 4 
25 with subventions to defray part of the cost of transport into the a 
‘acute fuel area” in the Provinces of Quebec and Ontario. Early - F 
in 1932 the Government offered to absorb part of the spread between 4 
the cost of United States coals delivered at points in Quebec and : 
Ontario and.the cost of coal produced in the Maritime Provinces. ‘ 
The scheme agreed upon authorized payment of subventions to the . 

~ railroads in return for a reduction in freight rates on maritime coal. 5 
On other than railway fuel the subventions ranged from one seventh 
to one third cent per ton-mile, and similar assistance was accorded 
the movement of locomotive fuel. The Dominion Fuel Board was 
also authorized, with certain exceptions, to pay operators of coke ) 

182217—33——27
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: | ovens and coal-gas retorts the difference between the laid-down cost 
of Canadian and imported coals up to a maximum of $1 a net ton. | 

- | _ _ The trend of exports to the Caribbean is also shown in figure 22. 
oo In this region American exporters have a decided advantage in dis- 
he tance over British and German shippers but have felt increasing 
oO pressure from the competition of fuel oil. From 1925 to 1929 the , 
toy movement to the Caribbean averaged about 1,500,000 tons annually. — 
os In the last 2 years depreciation of the pound has enabled British coal 
Be | to offer serious competition. In 1932 exports to the Caribbean region | 
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7 FIGURE 22.—T wenty-two years’ exports of bituminous coal to (1) Canada and Mexico, (2) the Caribbean, 
. and (3) ‘‘overseas’’ destinations. Exports to Canada (including also the small shipments to Mexico) 

have been relatively stable, except for changes due to general business conditions, and run closely parallel 
to the internal demand within the United States. Exports to the Caribbean region and other destinations 
adjacent to North America have also been comparatively stable in normal times because American 

_ shippers have a decided advantage of distance in these markets. Exports ‘‘overseas’’ have been small 
"except when competition of British or German coal was shut off. In 1920 and 1926, overseas exports in- 

creased so as to be a dominant influence on prices in the internal markets of the country. All three move- 
ments, however, have declined greatly during the depression. 

were only 239,000 tons, a decrease of 68.2 percent compared with 
the previous year and less than a fifth of the 1929 shipments. 

In marked contrast to the movement to Canada and the Caribbean, 
which was relatively stable up to the time of the depression, exports 
overseas have been subject to violent and unpredictable fluctuations. . 
A series of fortuitous circumstances during and after the World War 
brought windfalls of unexpected business to exporters, but since 
settlement of the British strike of 1926, American coal is once more 
faced with the full pressure of European competition. In fact, since 
1931 American coal has been practically driven from the overseas 
markets. Overseas exports in 1932 totaled only 146,000 tons as 
against 728,000 in the previous year and 1,202,000 in 1929.
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- Imports of soft coal have seldom been a material factor in the do- 4 
mestic coal market. The small tonnage that is imported consists 4 
chiefly of coal from Vancouver Island and the Crow’s Nest Pass field as 
in British Columbia, received in Washington, Montana, and Idaho. oe 
There is also a small movement of coal from Nova Scotia into New 4 
England. Except in years when strikes or other interruptions caused ag 
a shortage, however, the tonnage imported has never been large. ol 
For the 6 years 1924 to 1929, inclusive, imports averaged about | os 

| 500,000 net tons. Since 1929 the imported tonnage has been greatly oot 
: reduced, amounting to 206,000 tons in 1931 and only 187,000 tons eee 

in 1982. | | | | uf 
| PROGRESS OF MECHANIZATION “= | E 

Growth of mechanized mining—From 1,880,000 tons in 1923 the | ak 
production of bituminous coal by mechanized mining increased to ee 

| | Pf ee Aa oe | | 
15,000,000 2 | 2 

| oT]. J os 
Z 10,000,000 — a a —— | e 
r wore Vi, oe : 
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FIGURE 23.—Tonnage of bituminous coal loaded mechanically, specified by types of machines, 1926-32. . | 

47,562,000 tons in 1931, a growth of twenty-fivefold in 8 years. 4 
In 1932, while the tonnage mined mechanically decreased, the relative 2 
proportion mined mechanically increased in 7 out of the 10 leading a 
States. | . ne 

A decline in tonnage was, of course, expected on account of the oe 
depression. The total mechanically mined was 35,817,000 tons in . a 
1932, a decrease of 11,745,000 tons from the record established in | - 
1931. Itis important to note that much more than half the decrease 8 

- occurred in the State of Illinois, where labor conditions were greatly ah 
disturbed during the year and where production fell off more than for . 
the country as a whole. Elimmating Illinois on account of these : 
exceptional conditions, it 1s found that for the rest the country “ 
mechanical mining decreased 18 percent, whereas hand mining | 
decreased 21 percent. (In fact, in two leading States the tonnage 
mined mechanically actually increased in spite of the depression.) 

These figures refer only to mechanical devices designed to reduce 
the labor of hand-shoveling into mine cars, although in a larger sense 
the introduction of any machine, such as the cutting machine or the 
haulage locomotive, is a form of mechanization. They cover only 
operations underground and do not include coal loaded by power | 

11See Mechanical Loadings in Bituminous Mines in 1932, by F. G. Tryon and L. Mann, May 13, 1933, 
mimeographed. . |
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ee - shovels in strip pits, which amounted to 19,000,000 tons in 1932. 
ae Corresponding figures for Pennsylvania anthracite are given on page | 
on 416. , : 
a The figures are preliminary and the Bureau will appreciate advice 

po ‘as to omissions, if any are noted. , | 
Be | Figure 23 gives the tonnage of bituminous coal loaded mechanically | 
eo by types of machines, for the past 7 years. _ a 
eo Tonnage by types of machines.—Of the 35,817,000 tons mechanically | 
Bo mined, 14,825,000 tons (41.4 percent) were loaded by mobile loading | 
po machines of both track-loading and caterpillar types. Scraper | 
po - loaders accounted for 1,132,000 tons (8.2 percent). Duckbills and = 
— other types of self-loading conveyors loaded 1,630,000 tons (4.5 | 
eo percent). These three classifications include all types of machines | 
bp that eliminate hand-shoveling except for incidental clean-up, and 
ee together they loaded 17,587,000'tons of coal (49.1 percent of the total). 
a In addition, 12,590,000 tons (85.2 percent) were shoveled by handon _ 

os pit-car loaders and 5,640,000 tons (15.7 percent) on hand-loaded face | 
Bee conveyors. These last two devices, though not loading machines | 

on proper, greatly reduce the labor of hand-shoveling by reducing the 
Bee height to which miners must lift the coal. | a 
P - Mechanized production by States —Ilinois leads all States in tonnage 
me mined mechanically, with Pennsylvania second, Indiana third, and | 

a Wyoming fourth. For 1932 the record was as follows: a 

i — | : Handled on | otal pro- : 

e | State “machine” groand hand nonced by, | 
: -_ | (tons) veyors (tons) mining (tons) : 

E - Wlinois.. 2 eee eee ee eeeeceee-eee-eeeue-e--| 7,747,000] 7,613,000] 15, 360, 000 | 
i. Pennsylvania..._._._..._._._..-.-..--_-_--------------------- 1, 796, 000 5, 618, 000 7, 414, 000 . 
Pe Indiana............-----.---.--- 22-2 ----------- 2, 364, 000 861, 000 3, 225, 000 
. Wyoming... 2-2-2 eee eee 2, 127, 000 571, 000 2, 698, 000 . 
: Alabama... .--...--..---.-0.--se snes seeeseeeeeeeeneeenesee 157,000]  1,080,000/ 1,237,000 
s West Virginia and Virginia_........_..._._.--_-.----.-------. 569, 000 603, 000 1, 172, 000 

Kentucky.......--.....--.--...--_----- ae 86, 000 1,007,000 | - 1,093,000 
Montana_.-.-.....--------- eee eee 933, 000 141,000 | =: 1, 074, 000 

| Ohio.....---.--2.-2 seo sseee see eeeceeeeeeeeeeeeereef (1) 850, 000 
: | 575 nnn I Qt) 754, 000 

Other States 2._._...-_.....----------------------------------- 245, 000 695, 000 940, 000 

: | me 17,587,000 | 18,230,000 | 35, 817, 000 

| 8 1 Separation not made here. . 
4 Washington, Colorado, Arkansas, New Mexico, Maryland, Tennessee, Missouri, Oklahoma, North 

. Dakota, and Iowa. 

Percent of total output mechanized.—The real test of how mechani- 
zation has fared during the great depression is the percentage of the 
underground output obtained by mechanized mining as opposed to 

| hand mining. Applying this test, it is found that in 7 out of the 10 
leading States the percentage mined mechanically was larger in 1932 

| than in 1931. An example is Montana, which leads all other States 
in percent of mechanization. In 1931, 66 percent of the deep-mined 
output of the State was mechanized, and in 1932 the proportion in- 
creased to 76 percent, a gain of 10 points. In Wyoming the proportion 
mechanized increased from 56 to 66 percent. In Indiana it increased 
from 39 to 48 percent. Smaller increases were shown by Utah, 
Pennsylvania, Ohio, and Kentucky among the leading States. 

This showing is the more encouraging to advocates of mechanization 
when the conditions of the year are borne in mind. Some operators 
reported storing the machines and reverting to hand-loading to spread



employment. In addition, the decline in wage rates operated to oS 
_ reduce the cost of hand-loading compared with machine loading. od 

_ Number of machines in use.—Compared with 1931, the number of —_. 
| mechanical loaders in use—mobile machines, scrapers, and duckbills— 7 

decreased from 894 to 835. The number of pit-car loaders in use os 
decreased from 3,428 to 3,112. The number of mines using hand- a 
loaded face conveyors decreased from 152 to 136. : mo 

PENNSYLVANIA ANTHRACITE” | vs 

| _ ‘THE MARKET IN 1932 OO “| 

Production.—The year’s production of Pennsylvania anthracite— ae 
including colliery fuel, washery, and dredge coal—was 49,900,000 net od 

| tons (preliminary figure).* Save for the great strike of 1902, this Oe 
was the smallest output recorded in any year since 1890. 8 

As all but a small part of the supply of anthracite goes for heating © os 
houses, apartments, hotels, and office buildings, it was to be expected Oe 
that production of hard coal would be less affected by the depression ) ae 
than that of soft coal, the demand for which is dominantly industrial. 4 

_ In comparison with 1931 the production of anthracite declined 16.3 Oe 
----pereent against 20.0 percent for bituminous. ~ | a oe 

Statistical summary of the monthly developments in the Pennsylvania anthracite _ 2 
Ce endustry in 19382 , | | had 

| . [All tonnage figures represent thousands of net tons] | | | oo 4 

. —_-—__----- OTT O;«;— OOD OT oo 
| | | Janu- | Febru- eer | ay | ary ary |March| April | May | June | July oad 

: Production, including mine fuel, local sales, | | . A 
and dredge coal: ! ay, 
Monthly total..-...........--.--..-------] 3,940 | 4,064] 4,842 | 5,692} 3,314| 2,578] 3,055 as 
Average per working day_.............---| 157.6 | 165.9 | 179.3 | 227.7 | 182.6 99. 2 122. 2 7 pe 

Shipments, breakers and washeries only: ! 2 og 
Monthly total, all sizes._..-...-..--.-----| 3,370 | 3,575 } 4,313 | 5,014 | 2,901 | 2,227 2, 778 cos! 

Distribution: ! | oo O38 
Lake loadings---..-._.:.-...--.-----------]-----~--]--------]-.------ 10 56 35 «26 te 
Receipts at Duluth-Superior_._...........-]...2-.--|-2 pf] CT 28 10 ye 
Shipments from lake docks_._-.....-..--- 41. 42 37 26 19 22 42 : ge 
New England receipts: ay 

7 By tide........-.-----...-------------| 112} 109]. 90] 188] 206] 4114 127 on 
| By rail.......-....-----------.-------| 330] | 326}/ 390}  398| 280] 190 251 ts 

Exports_.......-......---.-...-.-.-..---- 107 96, 152 118 103 69; 112 ooh 
Imports. .......-.-...-...---.-2..-------- 81 71 37 .69 97 44 30 ay 

Stocks at end of period shown: ! | oe 
Producers’ stocks........-----------------| 2,741 | 2,265 | 1,794] 1,733 | 1,906| 2,076] 2,081 a 
Retail stocks, representative dealers....--} 1,193 609 272 647 (°) 675 757 4 
Upper lake docks__..............-.-....-- 595 553 519 504 506 546 519 ey 

Prices at mines, average per net ton: 4 5 . 4 
Company stove..-....-.-...-.---..-------} $8.00} $7.75 | $6.90 | $6.50 | $6.65 | $6.65} $6.65 — 
Independent stove._-.-----..-.---------.-| 7.60] 7.60 | 7.38] 6.50] 6.40] 6.40 6. 40 af 

_ Company buckwheat no. 1.._....--------| 3.25 3. 25 3. 25 3. 25 3. 25 3. 25 3. 25 4 
Independent buckwheat no.1__......-.--| 3.25 3. 25 3. 25 3. 25 3. 25 3. 25 8.25 Yl 

Retail prices (average 25 cities): 4 6 a 
Stove._.....-...-----..------------------] 15.00 | 14.98] 14.54 | 13.62] 13.30{ 13.36] 13.37 : 
Chestnut_......-..---.-..----------------] 14.97] 14.95 | 14.45] 13.46] 13.11] 13.16] 13.16 Of 

Employment at collieries: 7 a 
Men on pay rolls at 159 mines §__.....-..-| 76.2 71.2 73.7 70.1 66. 9 53.0 44.5 i 

See footnotes at end of table. | , oo 

12 All figures of Pennsylvania anthracite in this report are in net tons of 2,000 pounds, unless specifically 
noted to the contrary. This follows the change in usage adopted by the industry in 1931. 

18 The figures for the 1932 production of Pennsylvania anthracite here given are estimates based on re- 
ports of car loadings kindly furnished by the railroads. The original estimate of 49,350,000 net tons pub- 

| ished on Jan. 7, 1933, has been increased to 49,900,000 tons, on the basis of later information, and stands as 
the best estimate the Bureau of Mines can make until complete returns are received from all operators. |
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me Statistical summary of the monthly developments in the Pennsylvania anthracite | 
mo | indusiry in 1932—Continued | . | 

2 oo , ——F l 
Do - | | | Septem-| Octo- |Novem-|Decem-| Total | Total 
So , | August ber ber ber ber | 1932 | 1931 

a Production, including mine fuel, local sales, | . : : 
BT and dredge coal;! 
. Monthly total........--------------------| 3,504 | 4,154] 5,292| 4,319] 5,146 | 49,900 | 59,646 
po Average per working day_...-.........._-| 129.8 | 166.2 | 211.7 | 180.0] 197.9 | 163.9 196. 5 = 
eo Shipments, breakers, and washeries only: ! 2 

. - Monthly total, all sizes_.....-...-....-..-] 8,050 | 3,664 | 4,758 | 3,881 | 4,512 | 44,043 | 53,624 
cs , Distribution: ! . . 

Lake loadings. -_-.----.---.----------..-- 46 67 44 10 j---.--_- 294 761 
et | Receipts at. Duluth-Superior_.._._.-------].---.---]-..----- 21 |...---_-|-------- 66 300 
ee Shipments from lake docks._____-_..-...-| ‘© 51 67 65 56 45 512 720 
eo New England receipts: : . 
ae _ By tide..__.--_-__.---.-------- =e 139 | . 133 151 161 129 | 1,659 1, 939 wo 
yo By rail__._-.------------.--------.--- 294. 349 425 350 397 | 3,980}. 5,125 
Bg Exports___._2---2---------- eee 92 126 125 103 100 |- 1, 303, 1, 778 
re : Imports ---_------------------------.----- 22 42 43 49. 32 | | 607 638 
na Stocks at end of period shown:! 
ue . Producers’ stocks__......-.--------...----|. 2,250 | 2,263 | 2,261 | 2,164] 1,732] 1,732 3, 073 . 

ae Retail stocks, representative dealers__...-; ©) 805 ~ 832 (8) 636 636 | 1,150. 
Boe Upper lake docks_...-...---_-_----------- 508 491 480 434 389 389 "632 
ae Prices at mines, average per net ton: 45 ae a 
ae Company stove___..-.----.-.-..----------| $6.85 | $7.05 | $7.25 | $7.25 | $7.25 | $7.06] $7.79 
Bo, . Independent stove....____-.--.-.-...-....| 6.40 6.60 | 7.25 7. 25 7. 25 6. 93 7.62 — | 
Bo . Company buckwheat no. 1.._-.-..---..---] 3.25 3. 25 3. 25 3. 25 3.25 | 3.25 3.11 oo 
Lor : Independent buckwheat no. 1......--.---| 3.25 | . 3.2 3. 25 3.25 | 3.25} 3.25]. 3.23 
a Retail prices (average 25 cities): 4 6 . 
wo Stove_____...-.-----..---..------..-......| 13.50 | 13.74 | 13.79] 13.83} 13.87] 13.91 14, 80 
we Chestnut_._..-.--..---..---..-- 2 --.-L--]| 18.28 | 18.52 | 13.58; 13.60 | 13.65 | 13.74 14, 72 - 
ea Employment at collieries: 7 } Be 
moe, | Men on pay rolls at 159 mines §_______-__-| 49.2] 55.8 63.9) 62.7{| 623) 62.5) 80.5 | 

: - 1 Thousands of net tons. _ oo . 
ceo - 2 As reported by the Anthracite Bureau of Information. > 
ge - 3 No data. 
Bo : 4 Average per net ton. 
Bo § Quoted by trade journals in New York market. 
ve 6 Bureau of Labor Statistics, white ash, sidewalk delivery. . 

: _ ™Index number — 1929 average=100. 
Bee 8’ Bureau of Labor Statistics. . | | 

a Comparison with other consumers’ goods.—It will give a clearer | 
Bee _ perspective of the industry’s position, however, to measure its output — 
| against the years of general prosperity and to see how the decline in 
7 anthracite compares with that in other necessaries of life. In meas- | 

ae uring the volume of manufacturing production the Federal Reserve 
Board usually takes the period 1923 to 1925 as the starting point. | 

| Taking that base as 100 the trend of production in a number of lines | 
| of consumers’ goods has been as follows: 

: 1923-25 average 1928 1929 1930 1931 1932 

Tobacco manufactures _-_._......-----.---------------- 100 124 134 131 123 111 
Automobiles -....---..----...------------------------- 100 110 135 85 60 35 
Food manufactures...............-.-.----------------- 100 98 97 93 90 87 
Shoes and leather products__._..__.-.----_..-------_--- 100 103 105 94 92 87 
Textiles_....._.....--_-_------_----------------------- 100 107 115 91 94 82 
Anthracite..____.....__.._.--------.------------------ 100 93 91 86 74 62 

| 

In general, goods used directly by consumers have declined much 
less than have producers’ goods, such as steel, copper, and cement. _ 
Thus the output of tobacco products was actually 11 points greater 
in 1932 than in 1923-25, illustrating the fact that a man will cling to 
his pipe even when he is short of clothes. Goods involving a large 
cash outlay in one sum have fallen off much more, and the index of 
automobile production dropped to 35 in 1932 (65 points below 1923-
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25). The trend of the big necessaries of life is illustrated by food and : 
clothing, which have held up surprisingly well. The index of food 3 
products stood at 87 in 1932; the index of shoes and leather goods Oe 
was also 87, and the index of textile products was 82. For anthracite | on 

| production the 1932 index was 62. Anthracite thus fared better than , a 
automobiles but worse than food and clothing. While food and leather od 
products fell 13 percent below the 1923-25 base and textile products ia 
18 percent below, anthracite production fell 38 percent below.* _ : 
‘The causes of the decline are not far to seek. Contraction of pur- . g 

7 chasing power forced consumérs to economize in fuel bills as elsewhere. 8 
_ For still another year temperatures during the heating season were oo 

| distinctly above normal. The heavy inroads of competitive fuels a 
that have been so apparent since the strike of 1922 continued, and s 

| exports to Canada again declined. ; | 2 
Weather conditions.—The mild weather of 1932 affected anthracite kG 

even more than bituminous coal, because the most striking and pro- eg 
longed abnormalities in temperatures occurred in the anthracite- 4 
consuming territory. In January, for example, the departure from a 

_+ the normal was greatest in the North Atlantic coast area, where the 4 
average temperatures for the month ranged from 10.9 degrees above ee 
normal in Boston to as high as 13.6 degrees above normal -in Phila- a 

- delphia. At Baltimore, Philadelphia, New York, and Buffalo the e 
temperature was as high or higher than in any January of record. ee 
In February, also, the weather in this area continued very warm, os 
considering the season. In the vicinity of Boston, one of the most sg 
important anthracite-consuming centers, above-normal temperatures 7 

_ prevailed throughout the heating season. Even in March, when the 8 
rest of the country was in the grip of the one severe cold spell of the — os 
year, the average temperature at Boston was slightly above normal. 4 
During the fall and early winter the weather was closer to normal, but | 
in the anthracite territory the average for the last quarter was dis- A 

___ tinetly above the usual experience of the season. How much of a loss a 
of tonnage the mild weather caused is unknown, but that it wasa oo | 
factor in the declining market of 1932 is beyond dispute. me 

Competitive fuels —Although the effects of the weather are tempo- aa 
rary, the competition of other fuels has been cumulative and was og 
responsible for a gradual decline in sales of anthracite even during on 
the years from 1924 to 1929, when business in general was highly 8 
prosperous. In 1932 the pressure of competition increased, and all . 
information now at hand indicates further incursions by other fuels. fi 

Sales of byproduct coke for domestic use broke all previous records, " 
chiefly because of drastic reductions in price. From 2,812,771 tons 
in 1924, the tonnage of domestic coke fad jumped to 8,376,652 in 8 
1931, an increase of over 5,500,000 tons in 7 years. In 1932 sales | vs 
increased to 9,249,000 tons, a gain of 10 percent in spite of the depres- 
sion. ‘There was also an increase in domestic beehive coke, the sales 
of which rose from 118,665 to 207,857 tons. Imports of coke in 1932 
were 117,275 tons, 13 percent higher than in 1931, though below the | , 
level of other recent years. | | | 

Sales of fuel and distillate oils for househeating increased from 
5,021,000 barrels in 1924 to 24,659,000 in 1931. Returns for 1932 
are not available, but with prices of oil still low it is probable that 

4 The showing of anthracite is still less favorable if the strike year 1925 is excluded in calculating the base. , 
patente of fact, the year 1924 is a better standard, in comparison with which 1982 shows a decline of 43 -
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oo -. consumption was not far from that of the preceding year. This view | 
a is substantiated by the continued heavy sales of oil burners. The 

oe _ total shipments of oil burners to points in the United States during | 
Be the past year amounted to 64,706, of which 58,445 were domestic 
me ' types.” - - - ee, 
ee _ _ On the other hand, the production of fuel briquets fell off sharply, 
He the total output for the year being 470,604 tons, as against 698,316 
Be tons in 1931. Imports of briquets in 1932, however, amounted to _ 
We 80,288 tons, an increase of 32 percent over 1931. - a 
mo The production of other competitive fuels in 1932 showed a down- ; 
Bee _. ward tendency, but the declines for the most part were not as severe 
fo as in the case of anthracite. A loss of 10 percent is shown in the ; 
» production of anthracite and semianthracite outside of Pennsylvania , 
= anda decrease of 12 percent in the output of petroleum coke. - Details | 
pee for other fuels will be published later. — Be 
mi It does not follow, of course, that the increase in the use of com- — 
fo petitive fuels necessarily represents displacement of anthracite. 
me | Much of the oil used for househeating, for example, has been intro- | 
Bo duced in communities depending primarily on bituminous coal. - | 

no _ Imports—Foreign anthracite continued to be a factor in the New 
_. ss England market. The total imports in 1932 were 607,097 tons, — 

nn _ slightly less than the 1931 tonnage but 25 percent more than in 1929 
mo and over five times as much as in 1927. The domestic producers | 
Be appealed for protection, and on June 15, 1932, an excise tax of $2 . 
Re per net ton on foreign coal was appended to the revenue act. But 
Bee the tax failed to keep out the foreign product, and both British and 
geo Russian hard coal continued to be imported in appreciable quantities __ 
foo _. during the latter part of the year. Of the total imports in 1932, — 
Bos more than 38 percent came from Soviet Russia and 46 percent from 
eo Great Britain. The remainder was supplied by Germany, Belgium, 
Bo and French Indo-China. | | | 

ae _Exports——Exports of anthracite in 1932 totaled 1,303,000 tons. — 
os In comparison with the previous year this is a decrease of 26.7 percent | 
— | and is less than half the tonnage exported in 1929. A major factor in | 
: the shrinkage of anthracite exports has been the increased competi- 

oo tion of British anthracite in the Canadian market. Formerly vir- 
| tually all the hard coal used in Canada came from the United States. 

| Since 1929, however, Canadian imports from Great Britain have 
) nearly doubled, and in 1932 a total of 1,399,000 tons (nearly half of 

the anthracite used in Canada) was British. The influx of British 
anthracite was greatly stimulated by depreciation of the pound " 
sterling. The shift from American coal also reflects a recent change 
of policy by the Dominion Government in levying a tariff on the 
American product, while British hard coal is permitted to enter 
Canada duty free. Effective June 2, 1931, a duty of 40 cents a ton 
was imposed on Pennsylvania anthracite, and under the provisions 
of the Empire Agreements made in Ottawa in the summer of 1932 
the tariff was raised to 50 cents a ton. Still another factor has been 

_ the subventions offered by the Dominion Government to promote the 
use of Canadian coal. | 

Trend of stocks—An encouraging development of the year was 
the sharp reduction of anthracite in storage. The trend of producers’ 
stocks has been downward since 1927 (fig. 24). At the beginning of 

15 As reported by 103 manufacturers to the Bureau of the Census. .
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the year the operators reported 3,073,000 net tons in their storage a 
yards. A sharp drop during the first quarter was followed by the sg 
usual seasonal increase in preparation for the fall demand, but at the oe 
end of December the stocks on hand stood at 1,732,000 tons, a net - 
decrease of 1,341,000 tons for the year. ee 

Stocks at the head of the Lakes and in the yards of retail dealers _ on 
were likewise drastically reduced. At the beginning of the year | © 

_ stocks on the lake docks stood at 632,000 tons, while on December 31 | g 
they were 389,000 tons, a reduction of 38 percent. Complete figures 8 
on retail stocks are not available, but a canvass of a selected group OO 

_ of dealers believed to be representative of the trade as a whole shows ee: 
that the draft on retailers’ stocks was even more pronounced, the Cod 

_ tonnage on hand at the end of the year being 45 percent less than on ok 
January 1. In normal times the reserves of anthracite carried by a 
producers and distributors are by no means excessive, and they con- = = = © 
tribute to the stability of the trade. The reduction of inventories at “g 
this time, however, may be taken as a sign of the general liquidation oe 
of stocks necessary to recovery from a depression. It means that any cd 
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FIGURE 24.—Current trends of production and stocks of Pennsylvania anthracite, 1927-32. - - ov 

revival of demand will be felt promptly in increased activity at the a 
collieries, / a oo 

Consumption.—As the drafts on storage went to increase consump- oA 
tion the decline in the quantity consumed was somewhat less than a 
appears from the record of production alone. Allowing for exports, o 
imports, and withdrawals from producers’ stocks, the apparent con- ei 
sumption in 1932. was 50,545,000 tons, a decline of 13.5 percent from _ 
the previous year. | | . | a 
Movement through major distribution channels—With requirements . 

curtailed and consumers relying as much as possible upon reserves, ae. 
shipments of hard coal declined in virtually all directions. The 

- most striking feature of the distribution statistics is the sharp a 
decrease in the lake trade. Loadings of hard coal at the lower Lake : 
Erie ports amounted to only 294,000 tons in 1932, which, in com- | 
parison with the preceding year, is a decrease of 61.4 percent. Re- : 
ceipts at Duluth-Superior fell from 300,000 tons in 1931 to 66,000 | 
‘tons in 1932 (a decrease of 78 percent). The decline is largely ac- | 
counted for by the action of the dock operators in liquidating stocks — | 
already referred to. Including deliveries of storage coal, the total 
movement off the lake docks came within 28.9 percent of the previous 
year, amounting to 512,000 tons as against 720,000 tons in 1931. 

16 If allowance is made for changes in stocks on the lake docks and in retailers’ yards, the consumption a 
appears to be 51,302,000 tons. Comparable figures for earlier years are not available.
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ee - More moderate declines are shown in shipments of anthracite to 
Pe other markets. Tidewater receipts in New England, for example, | 
Te fell off 14.4 percent, while rail receipts declined 22.3 percent. The 
ae total receipts of anthracite in New England during the year amounted 
eo to 5,639,000 tons (20.2 percent less than in 1931). | 
oe | Trend of mine prices —An outstanding development in the anthra- 

O cite market in 1932 was the reduction of $1 per ton in the price of the | 
Be | domestic sizes, which became effective February 25. This reduction | 
aan was followed a month later by announcement of the usual spring _ 
Be discounts of 50 cents a ton on all sizes above buckwheat. These two 
a. reductions brought the price of hard coal down to the lowest level in 
pS more than a decade (fig. 25). ) | - | 
he | The price cuts were anthracite’s answer to the challenge of competi- 
S tion. In part, the February reductions in circular prices were forced 
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FIGURE 25.—Monthly prices of Pennsylvania anthracite, f.o.b. mines, as quoted by the trade journals, 
1913-32. Prices shown are averages of the range as quoted in the New York market. 

by the independent companies which, since the beginning of the 
. 1931-32 heating season, had been quoting prices on prepared sizes 40 

or 50 cents a ton below the circular prices of the line companies. To | 
illustrate, independent stove coal was quoted on the New York 
market from October 1931 to January 1932 inclusive, at $7.60 per 
ton f.o.b. mines, while company coal of the corresponding size was 
quoted at $8. After the February reductions the situation was ) 
reversed, and for a few weeks company coal undersold independent. 

~ In March, for example, company stove coal was quoted on the New 
York market at $6.90 per ton as against $7.38 for independent. 
During the summer independent prices again dropped below, but in 
the last quarter of the year the price differential was wiped out, and 
the same prices were quoted on substantially all sizes by both the 
old-line companies and the independent operators. 

_ The readjustment of prices applied to the domestic sizes. With 
respect to buckwheat, years of vigorous sales effort had so increased
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. the demand that no sacrifice in price was deemed necessary, and the eg 

posted prices of both the line companies and independents remained oh 

$3.25 throughout the year (fig. 25). | a 4 

Average value, f.o.b. mines.—What effect. did the reductions in price oy 

of the domestic sizes have upon the average sales realization of the a 

industry? The question cannot be answered accurately until final 4 

reports from the operators are received. A preliminary tabulation of ee 

returns from the principal companies, however, shows that the oe 

average realization on all sizes shipped from breakers declined 10.5 La 

percent from 1931 to 1932. If this ratio is found to hold for the © aos 

~ remainder of the output it follows that the average value per ton for | ae 

the entire industry, including dredge and washery coal, local sales, - ee 

| and colliery shipments, was about $4.45 per net ton in 1932 against 8 

$4.97in 1931. | _ - aS 
Retail prices —The reduction in the mine price made. possible a cut ae 

in price to the consumer. According to the Bureau of Labor Statis- ee 

tics, the average retail price of stove coal in 25 cities, sidewalk delivery, ae 

was $13.91 per ton in 1932, as compared with $14.80 in 1931. The os 

average retail price of chestnut coal was $13.74 in 1932, as against on 

$14.72 in the previous year. | | | | Lon 

Employment and wage rates——A distressing consequence of the os 

reduced output was widespread unemployment. Between 1927 and lal 

1931 nearly 26,000 miners lost their jobs, and the 139,000 who were ae 

. still employed comprised the smallest working force the industry has aa 

reported since 1894. In 1932 many more men were laid off, the td 

| preliminary figures indicating not quite 120,000 employed during the | 

year. 
. 

Pending receipt of complete returns from all operators the best ae 

guide to the trend of employment is the monthly report of the Bureau os 

of Labor Statistics, covering an identical group of presumably : 

representative collieries. Taking the average for 1929 as 100, the | Sy 

index of number of men on pay rolls stood at 76.2 in January, fell to a 

44.5 in July, and was running a little over 62 in the closing months 8 

of the year. | | ae 

~ Even the miners fortunate enough to retain jobs have felt the ee 

| pressure of hard times as a result of heavy reductions in working time. : a 

In 1931 the average number of days worked by the anthracite mines oo 

was 181 days, against 225 in 1927. Running time fell to still lower A 

levels in 1932. : od 

In the second half of the year, following the cuts in circular prices, : | 

the operators requested a reduction of the wage scale which had been oo 

| established by the 1930 agreement. Under the terms of the agree- oo 

ment the question of wages could be reopened for discussion at any oe 

time if either party felt that circumstances warranted modification of | - 

the contract. The producers contended that a scaling down of wages 

would permit a further substantial reduction in selling price which 

: would widen markets and, in turn, result in increased working time 

and consequently provide higher annual earnings for the miners. | 

Early in September a joint conference between representatives of the 

operators and miners met in New York to discuss the proposed reduc- 

tion. ‘The union leaders, however, declined to accept the suggested } 

cut, and the conference adjourned without reaching an agreement. 

Convening again on October 3, with the miners still opposed to any 

reduction, a special board of reference was appointed under the
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Oe _ arbitration clause of the agreement, to which the issue in controversy 
5 was referred. The board was composed of George Rublee, attorney, : Be _ of Washington, D.C., and Frank Morrison, secretary of the American | 2 Federation of Labor. After some weeks of deliberation, the board 

ee on March 1, 1933, announced that it had failed to reach an agreement, _ 
wo and ‘the basic wage of the hard-coal miners was left unchanged.” 

os | ._ MECHANIZATION OF ANTHRACITE. 

Be While on the economic side the record of recent years has been far 
ane from satisfactory, on the technical side there is brilliant progress to | a record. Under the pressure of competition, anthracite engineers have 

- attacked both improvement of quality and reduction of cost. 
ae - Mechanical cleaning.—In the field of preparation, the last 6 years Boe have seen great activity in the development and installation of new 
eo devices for the mechanical cleaning of coal, particularly the smaller | x sizes, reducing ash content, and standardizing quality. In. this | ee work the anthracite region has assimilated the best that bituminous Ue experience had to offer, both in the United States and Europe, and at | 

ne the same time has made outstanding contributions of its own. The 
moo Chance sand-flotation process, the Menzies hydroseparator, and the : ne hydrotator were all developed in the anthracite region during the last | 
Bey decade and have established themselves firmly there, while the first _ | Bee ___ two have been extended to the bituminous field. Mechanical cleaning _ : Po - of anthracite has been applied even to the treatment of dredge coal, | eo _ and the leading river interest now cleans its product on concentrating 
Be tables at a central preparation plant. The Bureau of Mines has Re _ collected no statistics of mechanical cleaning of anthracite -com- | fee parable to its surveys of the bituminous industry (Coal in 1929, pp. - pe 765-769), but it is known that installation of new cleaning equipment ~ Be continued on a large scale even under the depressed conditions of Be 1932. Coal Age prints a list of 19 installations made during the year, os with a capacity of 2,385 tons per hour, or, say, 4,500,000 tons per 
5 year. . 

: Central breakers.—Progress continued also in construction of large, 7 centrally located breakers to handle the output of several collieries. 7 The Philadelphia & Reading Coal & Iron Co. completed the second | of its central breakers at St. Nicholas, Pa., during the year. Coal oe from distant mines in the Mahanoy division of the company is trans- 
ported to the breaker in railroad cars and from two adjacent collieries 
by belt conveyor. The rated capacity of the breaker is 14,000 net 
tons a day, sufficient to care-for all the coal produced in the company’s 
Mahanoy division. 

Advance in stripping.—Improved equipment and high wage rates | have combined to simulate open-pit mining, and while the tonnage 
produced underground decreased 28 percent from 1929 to 1932 the 
tonnage recovered by stripping increased 106 percent. Illustrative 
of the range and size of the new equipment is a 6-cubic-yard dragline, equipped with 160-foot boom and Diesel-electric drive, recently installed at Forest City. The remarkable increase in the production by stripping is shown below: , 

7 A transcript of the proceedings of the board of reference and copies of the briefs submitted and othe documents have been deposited in the Library of Congress, 18 Coal Age, February 1933, p. 57. 
: 19 Coal Age, February 1933, p. 42.
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\ | “Net tons | Net tons - af 

| 1927_\____...________--. 2, 153, 156 [iggn= = 22222000000 2, 536, 288 “4 
1928_\._____...._....--. 2) 422} 924.| 1931___._____-_-------- 3, 813, 237 os 

- 4929__\____....._-.-.--- 1, 911, 766 | 1932____._._._---------- 3, 947, 090 aS 

In an strip pits supplied 8 percent of the total fresh-mined out-_ on 

put. Ailarge part of the stripping is done by contractors. | os 

Cutting machines —Anthracite has been cut by machine for many OG 

years in some of the gently-dipping beds of the Northern field, but | we 

: the tonnage has been small because the physical conditions and oo 

system of mining have seldom favored the machine. In 1932 the 8 

| quantity cut by machine increased for those companies that have so os 
| far reported to the Bureau, indicating again the quickened interest os 

in cost reduction through mechanization. | | soe 
Mechanization of underground loading —Mechanization of under- — os 

ground loading, made faster progress in 1932 than in, any year pre- 4d 

ceding. The last decade has witnessed the beginnings of a quiet os 

revolution in methods of loading anthracite comparable to that so oS 

widely heralded in the bituminous fields. While bituminous coal has ao 
set a more imposing record in terms of tonnage, anthracite has so ) og 

forged ahead in the last 3 years that in terms of percent produced | - 
mechanically it now compares favorably with bituminous. In 1932 oA 

the proportion of the deep-mined output handled mechanically was _ “ 
12.6 percent for bituminous coal and 12.2 percent for anthracite. = aky 

The type of mechanization has necessarily been adapted to the ok 

difficult physical conditions of the anthracite region. Many opera- _ “ 

: tions in the Northern field especially have exhausted the thick virgin SOS 
coal and face the alternatives of shutting down or working thin beds oy 

and beds already mined once or twice before. Under these condi- ns 

tions the types of equipment most widely applicable are scrapers and _ 

face conveyors. The first experimental use of scrapers in the anthra- | “ 

cite mines dates from 1914 and 1916.” Their chief advantages have © ar 

been found in direct saving of the loading cost, concentration of pro- ny 

duction in fewer working places, and reduction in the amount of rock ans 

yardage to be driven. By 1932, according to a special survey by the | a 

Bureau of Mines, the number of scraper units installed had increased a) 

to 479, and the tonnage loaded by scrapers was 2,591,030. e 

Although conditions in the region are generally less well suited to oo 

mobile loading machines of the track-loading or caterpillar type, 11 , a 

mobile machines were in use in 1932, and they loaded 60,561 tons of " 

coal. In 1932, also, duckbills were successfully used. The number : 

| of “duckbills and other self-loading conveyors” was 17, and the oo 

tonnage loaded was 26,442. Grouping all types of equipment that : 

- dispense with hand-loading except for incidental clean-up—scrapers, - 

mobile loaders, duckbills, and other self-loading conveyors—the total ) . 

- quantity loaded mechanically in 1932 was 2,678,033 tons. - 

) The first recorded use of conveyors in the anthracite region was in . 

1912 at the Dodge mine of the Delaware, Lackawanna, & Western | 

Railroad. Until recently the use of conveyors has lagged behind 

that of scrapers, but in 1932 for the first time the conveyor tonnage 

exceeded the scraper tonnage. In that year 818 hand-loaded face : 

conveyor units were at work in the region, and the tonnage handled : 

was 2,724,433. The greater number of these were shaker chutes, but 

- ~ chain-and-flight and belt conveyors were also successfully used. - 

20 American Mining Congress, 1929 Yearbook on Coal-Mine Mechanization, p. 4. 

1 American Mining Congress, 1929 Yearbook on Coal-Mine Mechanization, p. 365.
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oe _ Twenty-four pit-car loaders were employed in 1932 and handled 
mo 30,874 tons of coal. - | | 
: : Combining both loaders and conveyors, the total production by 
e “mechanized mining” in 1932 was 5,433,340 net tons. In 1927, the 
bo year of the first statistical record, it was 2,223,281 net tons, so that 

a 5 years have seen an increase of 144 percent. The advancé was 
ye | especially rapid in 1932. Compared with the year before, mechanized 
ee mining increased 23.9 percent, while hand-mining underground — 

_ decreased 20 percent. The largest increase has occurred in conveyor _ 
a types of equipment. The first year for which separate records of 
—— _ tonnage handled by types of. machines is available is 1929. From 
Be that year to 1932 the tonnage loaded by scrapers and mobile machines 
mo ‘Increased 8 percent, but the tonnage handled on conveyors, pit-car | 

ae loaders, and duckbills increased 173 percent. The record year by 
Le year is given in the table below: — ) | 

‘ : | | Growth of mechanization in anthracite mining 
. , —________. 

L oO , Scrapers and mobile Conveyors and pit- | Total mechanized | be _ loaders " car loaders ! mining . 

ms . Year .. S|] | 

7 | | Number | Net tons | Number | Net tons | Number| Net tons | 
ee of units loaded of units | handled | of units. handled we 

bo 1927 2 305 (3) 159 (3) i | 2, 223, 281 uy 192% 2.......... 302| (3) 134] (3) 486 | 2,351, 074 | me 1999.20 350 | 2, 450, 279 355 | 1,019, 879 705 | 3,470,158 
we 1930__.-..----------------- eee 384 | 2,927, 088 421 | 1, 540, 662 805 4, 467, '750 . 
oe 19381__.--..-2-.- 2 eee _ 462 | 2, 462, 370 576 | 1,922, 410 1, 038 4, 384, 780 

. 1982_.....--.-..----- ~~~ - 490 | 2,651, 591 859 | 2, 781, 749 1, 349 5, 433, 340 oo 

he a 1 Includes duckbills and other self-loading conveyors. | ‘ 
a ? Figures for 1927 and 1928 as reported by the Pennsylvania Department of Mines. 
Bo 3 Not separately reported; see total. 

- The achievement of rapid mechanization is the more impressive _ 
: in the light of the growing natural difficulties in the anthracite 

| mines. The workings are getting steadily deeper, the average thick- | 
a ness of the beds operated is decreasing, virgin coal is no longer gener- 

| ally accessible, and most operations (in the Northern field, especially) 
So are forced to second or third mining of pillars and stumps and to work 

in crushed areas and in badly broken ground. The multiplication of 
these physical conditions is an increasing handicap to the engineers 
of the anthracite industry and has necessarily absorbed much of the 

| savings effected by mechanization. Indeed, mechanization of thin 
beds has been the one means by which many operations have avoided 

| closing down. 

WORLD PRODUCTION 

The world production of coal of all grades in 1932, according to 
preliminary figures, was 1,120,000,000 metric tons, a decrease of 

, 136,000,000 tons compared with 1931. Of the 1932 production, 
170,000,000 tons (about 15 percent of the total quantity), was 
lignite, and 950,000,000 tons was bituminous coal and anthracite. 
In comparison with 1931 the output of lignite decreased 5.6 percent, 
and the output of bituminous coal and anthracite 11.7 percent (fig. - 
26). ‘The following table shows production by countries and is based 
upon information from such official sources as are at present available, 

| supplemented by trade information.
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Alh countries listed show a decrease in production below 1931 if ae 
| coal and lignite are combined, except Russia which reported a o 

substahtial gain in 1932 and New South Wales which increased a 

slight | | - | | 8 
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FIGURE 26.—World production of coal and lignite, 1888-1932. 

| In no country, however, was the decrease as great as in the United 

States. In 1929 the United States produced 35.4 percent of the total | 

tonnage of coal and lignite, but in 1932 its share had fallen to 20.6 

percent. The statement following shows the percentage of decrease : 

(or increase) in the output of each of the principal countries from 1929 

to 1932.
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| - Change since | | Change since , Re og 1929, percent - . 1928, percent | a United States, bituminous and — Japan__-.------------ 2... —28 Po anthracite... 2222. — 42. Belgium_...-.-------____.._.. —21 acorn Canada, coal... ee 839 India__--------------_2___.-. —20 pee Poland_-_-------------------- —38 | Great Britain............_..._ —19 po Germany, coal__.__.-.------..’ —36 | France.___.__-__-__.__.._..._ —14 | oe Germany, lignite____._._-...--_ —30 | Netherlands._____.____.___.___ +10 oN Union of South Africa____.__.___. —24 | Russia in Europe_-___..__._._. +48 | 
oo In the United States the decline in tonnage produced from 1929 to 
ae _ 1932 was 42 percent, counting both anthracite and bituminous, com- 
me pared, for example, with 39 percent for Canada, 36 percent for Ger- - 
me - many, 19 percent for Great Britain, and 14 percent for France. In 
a the Netherlands and Russia, on the other hand, there has been an 
Boe increase. Coal production is universally regarded as one of the most _ 
ho I portant business barometers, and the comparison indicates that the _ 
eo effects of the depression during 1932 were even more serious in North _ 
Bes America than in Europe and the rest of the world. | = 

ee Taking the world as a whole the combined production of bituminous 
re coal and lignite in 1932 was roughly equal in heating value to that | ae | of 1908. It is striking testimony to the vitality of the world’s eco- | ges nomic life, that in spite of what has been called the greatest of allde- 

pressions, men are using as much raw coal today as they were only _ 
one 24 years ago. | : 

oe / Coal produced in the principal countries of the world in the calendar years 1980, Be 1931, and 1982, in thousands of metric tons } | | eos _ [Prepared by L. M. Jones, of the Bureau of Mines} . a 

mot Country. 1930 1931 1932 Country _ 1930 1931 1932 | 

be | | North America: | Europe—Continued | — wo Canada: Spain: . Be Coal....--..--| 10,367} 8,468] 7, 503 Coal....-..-..| 7,120/ 7, 186} 76,890 - : | Lignite........| 3, 133 (2 638] 3, 130 Lignite........| "388 353 7 349 Ae United States: ‘United Kingdom: - Anthracite...) 62,945) 54,109} 44, 769. _ - Great Britain.-_| 247;796| 222,981! 212, 608 5 Bituminous . .: Other countries__.| 14,384) 13,251) (2) 7 ‘ and lignite..| 424,131] 346,624] 277,295 || Asia: . a Other countries_.- 1,299] . 927) (2) China.._._......._| 26,455] 27, 682| - (2) i South America_-_-___..- 2, 157 1, 787 (2) India, British_--.-| 24,185] 22,065] 4 19, 000 Europe: Japan (including Belgium___._.....| 27,415} 27,038 21, 414 Taiwan and a Czechoslovakia: ’ Karafuto): | Coal_...-.--.-] 14,435] 18,103] 13, 243. Coal....--...-| 33,454] 28, 095! 8 28, 000 - Lignite._.---..| 19,194] 17,982} 17,061 Lignite_______- 129) (2) (2) France: Other countries_.-| 13,497} 13,826] (2) | Coal....-.--.] 53,884] 50,023 \ 47,958 || Africa: | 
Lignite_.._.__- 1, 143 1, 040 ; Southern Rhodesia 939 587 438 Germany: ‘ Union of South | Coal__.....--] 142,699} 118,640] 104, 740 Africa...........] 12,223] 10,881] 9, 921 Lignite._......| | 146,010} 133,311] 122, 615 Other countries_ 511 456, = (2) Saar 3__.......; 13,236] 11,367] 10, 438 || Oceania: 

Hungary: Australia: 
Coal. _._...--- 812 776| = (2) New South Lignite....-...| 6,176] 6,197] 45,700 Wales....--.|  7,207/ 6,536] 6, 700 Netherlands: Other States-.- 4, 338 3, 920 Coal_.._----..| 12,211] 12,901] 12, 756 New Zealand: 
Lignite__._.._- 144 122; = (2) Coal_____....- 1, 404 995 (2) Poland: Lignite___.___- 1, 179 1, 197 Coal. ........_| 37,506] 38,265] 28, 835 Other countries... 10 9) | Lignite.___.__- 55 39 33 |__| ——__—_ Russia: | Total. _______-_|1, 414, 00/1, 256, 000|1, 120, 000 

Oal_ oe Lienite 77777 \ 539,952] 50,4001 * 53, 700 
tt 

11 metric ton equivalent to 2,204.6 pounds. 
2 Estimate included in total. 
3 Mines under French control. 
‘ Estimated on the basis of 10 month’s figures. 
5 Figures for fiscal year ended September 30. 
6 Estimated on the basis of 9 month’s figures. 
7 Estimated on the basis of 8 month’s figures. 
§ Approximate production. 

| 4
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| | ‘ By F. E. Berquist anp H. L. BennitT as 

| The coke industry shared the further sharp recession which charac- oe 

| terized the iron and steel industries during 1932. Production of both . ae 

beehive and byproduct coke: totaled only 21,912,511 short tons, the ete, 
lowest output since 1901, which represents a decrease of 34.6 percent as 

: from 1931 and 63.4 percent from 1929, the peak year of coke produc- Rg 

: tion in the United States. The annual output for the 10-year period oa 
2) averaged 27,261,624 tons (24.4 percent greater than that in aS 

~~: 19382). re 

| Most of the decline in 1932, as in 1930 and 1931, was accounted for ee 

by reduced activity in the metallurgical industries. In years of high oe 

industrial activity, pig-iron furnaces consume approximately three as 
_ fourths of the total supply of coke; the proportion was 75.4 percent 2 

for the period 1925-29. The rate of activity of the iron and steel aay 

industries, therefore, largely determines the rise or fall in the activity oe 

-- in the coke industry:as a whole. The output of pig iron in 1932 was ae 

79.5 percent. less than in 1929; coke production decreased 63.4 Sd 

- ‘percent. | a oo | Se , on 

‘Goke production was marked by a steady decline in the daily rate “et 

| from the first of the year through August, after which a temporary os 

improvement in the iron and steel industries resulted in the recovery _ Le 

| of a substantial part of the ground lost during the first 8 months. (See - op 

fig. 27). The daily average of beehive and byproduct production oS 

| was 71,153 tons in January, 49,052 tons in August, and 61,293 tons in ae 

December. —_ } : ne 

- Byproduct ovens contributed 97 percent of the total production, oe: 

virtually the same proportion as in 1931. The output of these plants “ 

fell to 21,258,948 tons, a decrease of 11,096,601 tons (34.3 percent) oS 

| from 1931. However, curtailment at “furnace” plants (those affili- oy 

ated with blast furnaces) was much greater than at merchant plants. oh 

(See fig. 29.) Furnace plants produced 11,373,352 tons, a decrease of oo 

9,443,888 tons (45.4 percent) from 1931. Production at merchant | 7 

plants was 9,885,596 tons, a decrease of 1,652,713 tons (14.3 percent). | 

The difference in the rates of decline is accounted for by the difference ~ 

in stability of the markets supplied by the two classes of plants. The 

bulk of the output. of furnace plants is used in blast furnaces, which : 

suffered considerably more reduction in activity than industry as a | 

whole. Total deliveries of byproduct coke to blast furnaces (inter- 
plant transfers and sales) fell from 18,448,986 tons in 1931 to 8,942,435 | 

tons in 1932 (51.5 percent). ‘ | . 

| 182217—33——28 ; 419 .
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po _ On the other hand, merchant plants enjoy a better balanced, diver- 
- - _ sified market for their coke and depend much less on the metallurgical . 
Fo industries. Most of them dispose of their surplus gas for distribution 
. | through city mains, either operating as public utilities or selling to | 
= | public-utility distributors under contract. Naturally, the operation 
Bee of these plants has been favored by a relatively stable demand for gas 
ee while their principal outlet for coke (the domestic market) has grown : 
ee during the depression period. | | 
fo The activity of beehive.ovens declined even morein proportion than 
me that of byproduct plants. Production amounted to 653,563 tons in 
nO 1932, a decrease of 42.1 percent from that in 1931. | 
Pe Of particular significance. is the growing demand for coke for 
Be domestic use. While other uses of coke have shown marked declines : 
oa | during the depression, sales of domestic coke have increased each : 

year to 9,457,259 tons in 1932, an increase of 11.3 percent over 1931. | 
Be In fact, the domestic consumption of coke reached an all-time peak | 
ne In 1932 and exceeded the furnace-coke demand for the first time. > 
po Coke sold or used by producers for furnace purposes amounted to 4 
Lo 9,043,985 tons, a decrease of 9,872,550 tons (52.2 percent) from 1931; 

ae 200 __ . | wn ioe! | 

ae AEE EET ETT Oo x 150 t "&. ETERS CSV NNeseeTTTTT TT 8 RAEN 
- : HLL EE PPLE 2 

a 2 ry 38 - ATTA ETTEPRPAT UAB 
ae . PRODUCTION OF COKE AND PIG IRON 7 “ELL | [eeesemere tL 

AL : oO lee eee EEL cE LSet OE | 
| : 15261927 1928 * sg29 1990, “193s “agg2” 7 *ag3s° ? 

FIGURE 27.—Average daily production of beehive and byproduct coke and of pig iron, by months, 1926-33. 

that sold for foundry use fell from 1,357,276 tons to 1,100,314 tons 
(18.9 percent); and that sold for manufacture of water gas decreased 

| from 622,917 tons to 531,189 tons (a decline of 14.7 percent). Exports 
of coke amounted to 630,151 tons, a decline of 16.5 percent from 1931 
and approximately one half of exports in 1929. Imports totaled 
117,285 tons, an increase of 13.2 percent over 1931. 

Stocks remained at relatively high levels throughout the year, par- 
ticularly in relation to consumption. Byproduct coke stocks on hand 

, at producers’ plants amounted to 4,379,000 tons on January 1 and 
3,090,000 tons on December 31 (a decrease of 18 percent); however, 
stocks represented 60.8 days’ supply at the beginning of the year 
and 62.3 days’ supply at the end of the year based on the rate of con- 
sumption prevailing during the month preceding each date. 
Prices—The average value for all grades of byproduct coke was 

$4.89 a ton, the same as in 1931. This maintenance of value is due 
to the fact that, although coke prices continued to decline, the total 
sales in 1932 include a smaller proportion of furnace coke, much of
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which transferred to affiliated pig-iron furnaces at nominal account- — : 
ing values as opposed to the higher prices of coke sold in the market. a 
Average receipts for sales of coke show considerable decline as follows: - 2 
Domestic coke declined from $5.73 to $5.26; foundry coke from $6.11 se 

, to $5.72; and industrial, including water-gas, coke from $5.73 to $5.32. 5 
The spotprice of Connellsville furnace coke f.o.b. ovens declined from. r 
$2.25 in January to $1.80 in December and that of foundry coke from - 
$3.25 to $2.50. These decreases reflect the further decline in the cost a 
of coking coal.and the sharp recession in the demand for metallurgical leh 
coke. However, the average cost of all coal consumed in byproduct oo 
plants was $3.55, the same as in 1931, due to the fact that a larger 

_ proportion of the total in 1932 was consumed by plants at a distance eh 
from the mines, whose average delivered prices included larger trans- | ae 
portation charges than those for plants closer to the sources of supply “sy 
of coal. | a es 

Spot prices of coking coals f.o.b. mines were reduced sharply in | 
1932. This is reflected in sales realization at the mines on all coal a 
produced in McDowell, Mercer, and Raleigh Counties, W.Va., which ey 

: supply a large part of the byproduct coking coal. The average - 
- realization for these counties was $1.12, compared with $1.41 in 1931, af 

-adrop of 20.6 percent. a : : | 
| The production of byproducts reflected an adjustment in operations a 

due to changing market for the several products. The recovery of : 7 
gas and tar per ton of coal charged in byproduct ovens was virtually 7 
the same as that in 1931. The yield of tar, however, was consider- ae 

~ ably higher than before 1931. In 1932, 9.77 gallons of tar were re- ! 
covered per ton of coal charged, compared with an average of 8.71 a 
gallons per ton for the 7-year period 1924-30. On the other hand, “4 
the average recovery of ammonia and crude light oil declined in 1932. = 
The recovery of eammonium sulphate (and sulphate equivalent of “ 
ammonia liquor) was 22.81 pounds per ton of coal charged, compared 
with 24.33 pounds in 1931. The average sales realization for am- oS 

- monium sulphate was 31 percent less than in 1931, and a number of Ce 
. plants ceased operating their ammonia departments on account of og 

| the weak market. The production of motor benzol, the most im- os 
portant light-oil derivative, and the recovery of tar derivatives like- a 

- wise were curtailed below the general level of byproduct-plant activi- " 
ties. The total value of all byproducts per ton of coke produced . “3 
was $4.133. ; 

| Salient statistics of the coke industry in 1932 + 
a [Figures subject to revision] . n 

| Byproduct | Beehive Total - 

Coke produced: | a 
At merchant plants: 

. 

Quantity__......--..-...-.-...---.---_....-.---net tons_- 9, 885, 596 |--..----..--|___.--.__-__- 
Value.....------.---2------2a--nenevenereeeeeneeennsenee-| $56,072, 079 [-222 22 2ITI TTT | 

At furnace plants: 
Quantity........-----.---.-_...-------.-------net tons_-_} 11, 378, 352 |__.----2.2--|__--- ee 

rot MMe nana nena nenene nee nenenetenrereesetencnnneee $7, 961, 089 [22222 PT 
Quantity........--....---.--------------------net tons._| 21, 258, 948 653,563 | 21, 912, 511 | 
Value...----------.---------0------neeee-ana-sa--ne------| $104, 023, 118 | $1, 763, 548 | $105, 786, 666 

Screenings and breeze produced: 
Quantity -.--..-...-----------.--------------------net tons_- 2, 128, 162 47, 968 2, 171, 130 
Value-__.._.---------------------- +--+ +--+ ++ --| 4, 717, 334 $86,723 | $4, 804, 057 oS 7 

Coal charged into ovens: . 
Quantity......--..--------------------------------net tons..| _ 31, 045, 064 | 1, 033, 379 | _ 32, 078, 443 
Valu0_._.-.------ 2-022 22eeeeenecoeneeeeses-ae-aeena------] $110, 178, 215 | $1, 342, 852 | $111, 521, 067 
Average value_...-----.----------------------------per ton... $3. 55 $1. 30 $3. 48 

Average yield in percent of coal charged: 
COK6 = enna ne nnn nnn nnn gene eee cnn ee cence nees 68. 48 63. 21 68. 31 | 

. Breeze (at plants actually recovering)_..--.-.--.------------- 6.84 | | 6. 98 6. 84 | -
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| OS Salient statistics of the coke industry in 1982—Continued © 
ro | - {Figures subject to revision] Ty ee 

nen ee A Rt . 

_ . — DO Byproduct | Beehive: Total 

~ = Ovens: - — fo ~ | 
f _ In existence Jan. 1.._-.--------------------=---.+------------ 13, 108 . 21, 588 34, 696 
A In existence Dec. 31..--....-------------------------+-------- 18, 053 19, 278 | 32, 331 . | 
Ae  Dismantled during year—......---------------..---.--------- 142 2, 746 | - 2,888 
oe _In course of construction Dee. 31.-.-..--.--_-.-_..-.--.-.-----|------------.-]----------.-|--------<+--- 
ae Daily capacity of ovens Dec. 31-----..---------..--net tons... 171, 632 (1) (1) oe 
boas Coke used by operator: - oe 
a In blast furnaces: : . : . 
ms Quantity....-.-..-----.--.-----..---......-.--net tons... 8, 032, 027 |-...------.- 8, 032, 027 
a : Value......-.-...---.------------- +2 ---e-------| $83, 110, 777 |------------] $33, 110, 777 
po For other purposes: CO . : \ 
Bao _ Quantity__......-.-.-..-----------------------net tons..] 1, 625, 095 |. 21 1, 625, 116 | 
Oe eo ‘ Lo Value... 1 eee eee . $9, 665, 193 1 $76 , $9, 665, 269 

Robe Disposal of coke: So | oo af i 
mn Sold for furnace use to affiliated corporations: | a 
Me - Quantity.....----.-..----------------------.--net tons_- 569,289 | 1,644] . 570, 933 
pop ¢ _. Value._....------------------ +--+ 5-2-2 --- eee ----- | $2, 763,274. | $5, 342 $2, 768, 616 
me Merchant sales of furnace coke: 7 : 
me Quantity........-...-----------..----...------net tons... 341, 119 99, 906 441, 025 
“ . Walue__...--------- eo ee ene eee ene eee] $1,441, 248 | $256,860 | $1, 698, 108 . 
poe _ * Sold for foundry use: _ | | - ‘ 
boo Quantity._..-...-.------------=.---.--.--.-..-net tons__ 954, 601 145, 713 1, 100, 314 
ao ; Value... ..-...-------------- eee ------| $5, 462,983 |. $475,791 | $5, 938, 774 
Bees | Sold for domestic use: —_ mo of. a oe | 
wee ‘ Quantity_...-..:-...-.---..-------------------net tons-_- 9, 249, 402 . 207, 857 9, 457, 259 
an Value_.......-.-.----..0----- ete} $48, 692,899 | $454, 256 | - $49, 147, 155 . 
Bost Sold for manufacture of water gas: | Oo op | 
Me Quantity._......--.--.------------------------net tons._| — 446, 848 84,641]  —— 531,189 | 
be Value.......-.-------------------------------------------| $2,795,496 | $189, 397 $2, 984, 893 
Boos . .. Sold for industrial and other.use:. . - . Do oe 
Be Quantity.....-..--..-..-------+--------------net tons-_- 636, 721 117,240] 758, 961 
we | ~Value.__...-----------------+--- +--+ eee ee-e =e] $2, 970, 285 | $386,199 | $8, 356, 484 , 
Be _ Disposal of screenings and breeze: . 
Pe - Used by operator: = 7 7 re 
He _. .. For raising steam: . 
be ' Quantity._..-..----.--.-..-----.----------net tons_- 1,403,734 | 1,289] 1,405,023 | 
a me oe Co Value......22..--------~ 6-2 nne eeeeeeeeee ‘ $2, 977, 911 Os $1, 289 $2, 979, 200 

Be | To make producer or water gas: | 
fe Quantity....--...-------....--.-----------net tons-.. 80, 602 |....-..-.---| 80,602 : 
ke _ Value_.....-.---.-..---------------------- een eeee- $338, 711 |-..--------- $333, 711 
Mn Other purposes: - 
Reds ~ Quantity.....-.....-.---------------------net tons__|  . 184, 283 3, 239 187, 522 

ae 5 ld Value_..._._.------.--------------------------------- $235, 182 $5, 070 $240, 252 | 
ber old: — ° . 

Be Quantity._......-...--.---.------------.------net tons_- 589, 116 24, 228. 613, 344 . 
* | Value............-.--------------------------------------] $1, 333, 412 $39, 761 $1, 373, 173 
f Average receipts per ton sold: 
es Furnace coke (merchant sales)_..-......-...----------------- $4, 23. $2. 57 $3. 85 
| Foundry coke._....-.---.------------------------------------ $5. 72 $3. 26 $5. 40 

Domestic coke_..._..-----.-----------------------~---- +--+ $5.26} . $2.19 $5. 20 
For manufacture of water gaS_..-..------.-+----------------- $6. 26 $2. 24 $5. 62 

oo Other industrial coke_...-...-.....-------------------------- $4.66]. $3.29 $4. 45 
: Screenings and breeze__._-.-._...---------------------------- $2. 26 $1. 64 $2. 24 

Stocks on hand on Jan. 1, 1933: , . 
Furnace._.-.-...-.-------__-----.--------------.--net tons_- 1, 387, 021 12, 067 1, 399, 088 
Foundry. .......-.------------------------------------ do... 105, 519 7, 062 112, 581 
Domestic and other__.......-.-.--------------------.--d0_-_- 2, 097, 720 7, 390 2, 105, 110 

. Breeze_.....-..---.------------------------------------ de 392, 440 6, 882 399, 322 
Imports....--..-..---------.-------------- ++ --- 0 - | --|----- = - 117, 275 
Exports__....-....--.-------------------------- +--+ +--+ - 0-8} ------------ 630, 151 
Calculated consumption_-.--_--_---..----------------------d0___.]__-..----...-_]------------] 22, 208, 565 
Byproducts produced: 

Gas___.-._...--.------------------------------M cubic feet_.| 347, 847, 192 |------------]| 347, 847, 192 
Wasted.._.-._---..-.-_--..-----.-----.--------pereent-- 0.8 j--.------.-- 0.8 
Burned in coking process_....-----------------------d0_- 32.9 |------------ 32.9 
Surplus sold or used.......-.------------------------d0-. 66.3 |------------ 66. 3 

Tar. .-------- eee nen nnn -- eee e+ ----- -gallons__| 303, 408, 299 j------------| 308, 408, 299 
Ammonium sulphate or equivalent.._.......---.---pounds_-_} 708, 207, 288 |..----------| 708, 207, 288 
Crude light oil__.....---........-.--.---------------gallons__] 78, 724, 280 |.-----------] 78, 724, 230 

Yield of byproducts per ton of coal: 
Gas____-----.-----------------------.---------M cubie feet__ 11. 20 |_.--.------- 11. 20 
Tar____.------------ eee eee ee ------ gallons. 9.77 {----.-------] 9.77 
Ammonium suphate or equivalent. _.-.-.----------pounds-_- 22.81 |_.---------- 22. 81 
Crude light oiJ-.........-....-.-..-.----------------gallons__ 2.93 |.----------- 2. 93 

Value of byproducts sold: 
Gas (surplus).__.-...----------------------------------------| $54, 515, 361 |------------| $54, 515, 361 

ar: 
Sold___..-.--_.-.-----2--- eee e+ +e 8, 831, 812 |..---------- 8, 831, 812 
Used by producer..._..-....-....----------------------- 3, 279, 237 |.-.--------- 3, 279, 237 

Ammonium sulphate or equivalent__....-------------------- 6, 408, 348 j------------ 6, 408, 348 

Crude light oil and derivatives_.._....---------------------- 9, 378, 414 |..---------- 9, 378, 414 

Other byproducts 2.______._-..._-_--....--------------------- 757, 595 |-.---------- 757, 595 

Total value of coke, breeze, and byproducts 3._....-.------------| 191,911, 219 | $1,850, 271 | 193, 761, 490 

1 Data not available. 3 Includes value of tar used by the coke plants. 

2 Includes naphthalene and tar derivatives,
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a Statistical trends of the coke industry, 1923 and 1929-82 o S 

| a [1932 figures subject to revision] os ' 

| 3998 1929 «=| == 1930 1931 1982 = 

Coke produced: a | oo | | | 3 

Beehive.....-..-..-......----net tons_-| 19, 379, 870 | 6,472,019 | 2,776,316 | 1,128,337 | 658, 563 at 
Byproduct_.-.......--------..----d0..--| 37, 597, 664 | 53,411 826 | 45, 195, 705 | 32,355,549 | 21, 258, 948 aS 

| _. Total...-.--------------------0_---} 56, 977, 534 | 59, 883, 845 | 47,972,021 | 33, 483, 886. | 21,912,511 na 

Percent of total from byproduct . | ' LS s 
_ OVENS..-..----------=-----------5--} 66.0; — 89.2 94, 2 96.6 97.0 = 

Disposal of coke (beehive and byproduct): | _ aon es 
Furnace coke (including all coke used by a . ad 

producer) ...._...----.------net tons._} 47, 774, 408 | 46, 785, 722 | 34, 524, 554 | 20,608,175 | 10, 669, 101 os 
Foundry coke.. --..--------------o-.--| 3,600,719 | 2,888, 508 | 2,127,715 | 1,357,276 | 1, 100, 314 A 
Other industrial........----.-----d0_..-] 2, 288,888 | 2,334,999 | 2,030,108 } 1,838,566 | 1, 285, 150 oS 
Domestic coke...--..--------------0_---] 2, 733, 414 | 7,511,023 | 8,027,823 | 8,495,317| 9,457,299 

_Number of ovens in existence: | wo 

. Bechive....--------------------------=-| 62,349 30,082 23,907] 21,588 | —- ‘19, 199 oe 
Byproduct...._..-.--.---------------=--- 11, 156 12, 649 12, 831 13, 108 13, 053 Oe 

Number of new byproduct ovens under. on vs 
construction at end of year... ---.----.-- 629 408) 276 |..----------|----.------- oy 

. Cost of coal charged, byproduct ovens, | © ne | a 

average per ton__-..--..---.-..---------- $4.76; $3.50 $3.48 | $3. 55 $3. 55 oe 
Prices of coke: . . a oes 
Average spot price of Connellsville fur- . . oy 

nace coke f.0.b.-ovens......-.---------- $5. 33 $2.75 $2.56 |. $2.48 - $2.06 as 
Average realization on byproduct coke : : - ed 

a Furnace coke (merchant sales)..-------| $6. 74 $5. 38 $4. 95 $4. 59 |. $3. 85° a 
Foundry coke.--....-..--.----.------- $10. 54 $6. 97 $6.57] $6.11] $5.40  — ok 

. Other industrial. ----....-..-----------; $9. 06 $5.77 $5. 88 | $5. 72 . $4.93 et 
_ ‘Domestic......----.-------------------| $9.05 | $6.28 $6. 03 $5.73 $5. 20 oe 
Yield of byproducts per ton of coal charged: . | 3 . co 
Tar....------.-----------------Zallons.. gi} 39] .920] 9.62 9.77 Le 
Ammonium sulphate or equivalent_-._-- oe . SS 

| pounds. 21.2 | | 22. 3 23.47 2A. 33 22. 81 
Light ofl.....-----.------.-----gallons--| 2.7] 29} 3.06]. °3.08 2.93 a 
Surplus gas sold or used...M cubic feet__|_ 5.9 6.6 6.75 1.02 7.42 wi 

Average gross receipts of byproducts per ; vid! 
ton of coke produced: = = —_—i«y. : a 

Tar sold or used_....-------------------- $0. 51 | $0.65 | —  $0..656 $0. 637 $0. 569 4 
Ammonia and its compounds-_....:-.-.-- 84 4 . 502 441 . 301 oe 
‘Light oil and its derivatives. -—.......---.- ol . 58 . 527 - 447 | - 443 oe 
Surplus gas sold or used__.-.------------| | 1.37 1.58 1. 754 | 2. 084 2. 564 as 
Total byproducts, including breeze-_-_---- 3.48 | 3. 60 3.708 | 3. 863 4. 133 ey 

Scope of report—This report summarizes the salient features of ot 
| operations in the coke industry in 1932. It covers only coke and “3 

byproducts made by high-temperature carbonization of coal in bee- 3 
| hive and byproduct ovens. It is important to note that data for the | oo 

output of byproduct plants operated by city gas companies also are 4 
included. In recent years the adaptation of byproduct ovens to the a8 

: needs. of city-gas manufacture has led a number of gas companies to ° 
install batteries of byproduct ovens to supplement or replace their : 
coal-gas or water-gas plants. For supplying gas to lesser cities small - 
byproduct ovens have been developed to meet local requirements. — | : 
The method of production in these plants, as well as the products, ~ 
are similar to those of the standard-size plants. From the stand- : 
point of ownership and accounting, these city installations are part - 
of the gas-utility system, but from other standpoints they are part of 
the byproduct coke industry and are therefore covered in the statistics | 
for that industry by the Bureau of Mines. : 
~ Coke is also made by other processes not covered in this report. 

| It is estimated that approximately 1,200,000 tons of gas-house coke | 
were made by high-temperature carbonization of coal in types of | 
equipment other than coke ovens, chiefly horizontal retorts. Pe- 
troleum coke is a byproduct of petroleum refining; the production in | 

i]
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—_ | 1932 amounted to 1,789,000 tons, a decline of 12.0 percent from 1931. | 
co The manufacture of coke from coal tar is established on a commercial . 
Fl basis, but the tonnage produced is small. Gas-house coke and petro- 
we leum coke are not adapted for blast-furnace and foundry purposes, 
oe __-which consume the great bulk of all the coke produced, and the pro- 
a _ duction of coal-tar pitch coke is so limited as to have small importance. 
ke Practically, therefore, the coke trade is concerned with beehive and | 

an byproduct-oven coke (fig. 28). | : | 
oe _ This report reviews only the major developments during 1932. 
a Complete and detailed statistics similar to those presented in previous © 
~ + coke reports will be printed later. For further information on the 
BS ~ classification of coking activities, the method of treatment of statis- 
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FIGURE 28.—Production of petroleum coke, gas-house coke, and beehive and byproduct coke in the United 
. States, 1900-1932. No figures on production of petroleum coke are available before 1914, when the pro- 

duction was 213,777 tons. 

tics, and the scope of the Bureau’s series of reports on coke, see ‘‘Coke 
Oo and By-Products in 1930,’’ pages 492-496. 

| Monthly production Except for temporary improvement in the | 
first quarters of 1930 and 1931 the output of coke had fallen sharply 

| from the middle of 1929 until August 1932. (See fig. 27.) The peak 
month in 1929 was May, with a production of 5,301,500 tons, from 
which the output dwindled to 2,189,000 tons in January and 1,515,000 
tons in August 1932, the lowest for any month since July 1921. 
The recovery in prices of certain farm products in the late summer 
stimulated a revival of optimism which resulted in considerable im- 
provement in many lines in the fall. Among these was coke, the 
output of which reached 1,882,000 tons in December (24.2 percent 
above the low of August). The monthly average for the year, 
however, was only 1,828,000 tons, compared with 2,790,300 in 1931 
and 4,990,300 in 1929.
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| Trend in byproduct and beehive coke production.—The output of by- 4 

product plants first exceeded that of beehive plants in 1919 after a a 

decade of rapid growth in the byproduct industry associated with the aa 

demand for munitions. Since then this growth has persisted, so that a 

| in 1931 and 1932 byproduct coke accounted for over 96 percent of 2 

the total. The relation of beehive plants to the industry has become Co 

one of “stand-by” capacity to take care of peak demands for coke. On 

: In fact, the capacity of byproduct plants was ample to have taken 4 

care of the entire demand for coke in 1921, 1922, 1924, and each oe 

year since 1926, had there been no output by beehive plants in those & 

years. | | . 4 

Production by furnace and nonfurnace plants.—During the decade: oS 

: closing with 1929 the relative output of furnace and nonfurnace os 

byproduct plants was quite constant, averaging 79 percent for furnace | of 

and 21 percent for nonfurnace plants. In 1930 the ratios shifted in ae: 

favor of nonfurnace plants, which in 1932 contributed 46.5 percent og 

of the total. (See fig. 29.) The failure of furnace plants to maintain at 

their relative position reflects the decline in pig-iron output, while P 

a 1913 : 
ADS RSE S IW ae 

| - 1917 RRR NGGQRQ_ 4-260 ce 

| 1919 SFT SCG... 239 : 

—— 1921 

1923 LNT WN WA 2 . 
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| | 1927 KW ZZZ AREA BRW__ 22:3 a 

1929 RRR TERN) : 
1930 REE 265 a 
1931 CREE TW 

| 1932 WWE NN 46S | : 

FIGURE 29.— Output of byproduct coke by furnace plants and by all other plants, 1913-32. Figures in os 

bars represent percentage of the total produced during year. 

the nonfurnace plants have suffered less because of the greater stabil- 

ity of the nonmetallurgical coke markets. | 

Production by States—The States showing the greatest losses m . 

1932 were naturally the important, iron-producing States—Alabama, 

Illinois, Indiana, Ohio, and Pennsylvania—whose combined output 

of byproduct coke fell from 19,636,923 tons in 1931 to 10,648,812 tons 

in 1932 (45.8 percent). Production in other States decreased from _ . 

- 12,718,626 to 10,610,136 tons (16.6 percent). | | a
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ee _--« Byproduct and beehive coke produced in the United States, 1932 mo | 

De [Figures subject to revision] 

yee ~ Byproduct — ns . 

eo. a St te I | Yield Value of coke at. 
eo oO « Plants | Ovens Coal used of coke Coke / Ovens . pt moe . in exist-jin exist- (net tons)'| coal roduced |>—--——___—+—_-__.. ele ence | ence (per- (net: tons) - - 7 . . cent) Total Per ton . 

tee _ Alabama.....-.-2 2-22 2-2 228 8] 1,248 | 2,025,710 | 69.14} 1,400, 597 $3, 770,988 | $2.69 ue. -Colorado----.2.2--...----21-2--- 1 151} 135,476] 68.19 92, 384 (1) (2) 
ae ... Connecticut._....-......- 2 __-- 1}. 61 (@) ° ae (2) (2) (2) 
wee Illinois. ...2--.22---2--2--------] 8 950 | 2,151,004! 66.40] 1, 428, 334. 6,870,191 | 4.81 fos, ~ Indiana. ....-.-------.---------- 6; 1,550 | 2,071,953 | 69.28 | 1, 435, 385 7,894,902 | 5.50 ane Kentucky ---.--..-2222--L2.2_- 1 108: (4) ©) (3) (2) -Q) 

ae : Maryland. ___-...2222-2---__ 22. od 361 682,167 | 73.22: 499, 502 (1) (4) - a me 7 Massachusetts._..-.-..-..------] | 3 430 | 1,406, 764 | 70.17 987,106 | 6, 493, 682 6. 58 
oes a Michigan.-__.22-.-22 222k gd 674) 3,091,775.| 70.03 | 2,165,109 | 10, 144, 218 4.69. take Minnesota_-_..-.--....-----.--_- 3] 196 573, 354] 67.10 384, 700 3,012,677 | 7.83 fee Missouri_.----.--2 22-2222 1 64 (2) (2). (2) ®.. (2) 
pe New Jersey.......------.----_-- 2 202 | 1,310,077 |. 70.94 929, 343 Q@) (1) we New York...-_.---2-2- 2 ee  91.1,024] 4,4997561 |. 69.56 |. 3, 130,078 19, 246, 204 ' 6.15 po a Ohio._.-..-.----2----- ee 15 | 1,834] 3,450,326 | 68.01 | 2,346, 686 10, 388, 072 4.43 De Us Pennsylvania_.._...---2-- 222. 13.| 3,478 | 6,134,737 | 65.82 | 4,037,810 16, 131, 015 3. 99 Me Rhode Island_.--....-..-.-__-_- 1 65 . (2) (2) (2) (2) ‘Q 
ke . Tennessee....-.--. ee J 24 | 101,085 | 71.75 | = 72, 529. 239, 346 3. 30 po, Utah... 2-2 1 56}. 190,468 | 54.53] 103,862) = (1) (4) aoe Washington_-----------------2.} 1] 20 57,672 | 56.54 32, 610 228,270} 7.00 ° | Be West Virginia. ___......-222 2 - 4 362 | 1,340,622 | 67.35 902, 872 -1, 997, 441 2.21 - ep Wisconsin._..-.-.-------2 22. 2 195 (?) (2) .  (% (2) (2) we _ Combined States... ..-.......-_|--------|-------.]- 1,822, 313 |. 71/89 | 1,310, 041: 7; 754, 116 5. 92 ee Undistributed..---.--..--------|-.-..---|-2-----2]-------2----fen-- 222] cee 9, 851, 996 6.06 | 

mee , vo, 91 | 138, 053 31, 045, 064 |. 68.48 | 21,258,948} 104, 023, 118 4, 89 ee 

oe | Beehive Total 
eo . . 

Reo ne ° 
Me St _ Yield | Value of coke at | . 

te ate Ovens Coal used of coke Coke ov ‘Coke Value | : oo in exist- (net tons) | coal produced |__| produced of coke 
fe ence |: (per (net tons) (net tons) | at ovens io . cent) Total |Perton| . 

“ Alabama._..._..._.|-----2_-|----------2-|---- || -|------_-| 1; 400, 597 $3, 770, 988 
Colorado._.....-._- 378 (2) (2) (?) (2) (2) 3 92, 384 (1) 
Connecticut___.-___|_---_._.|-----------|-222-2--[ee ee} (2) (2) 
Mlinois._..-_---...-]-.--..--|-.-..----22-|--- fee} 1, 428, 334 6, 870, 191 
Indiana.__-__--...-|..-.--__|-._.--------]--------|_---__-____|-_-- fe 1, 485, 385 7, 894, 902 
Kentucky...._--.--|-.-.-.-.]------------]-------_|--- ee _|eee | (2) (2) 
Maryland__---.._..|----..._]-.--.----2-_}-------_|---e | fe 499, 502 (1) 
Massachusetts.....|-..-..-_]------------]-----_-__|---_e |e} 987, 106 6, 493, 682 
Michigan__..--....|....-.__|---.222 2-2 |e. 2 _ |---| fe 2,165,109 | 10, 144, 218 
Minnesota_-._.-.--.}----.--_]------------]--------]------_--_|------_--____|__..___- 384, 700 3, 012, 677 
Missouri--..---._._|--.--.--|---.-.------|--------Jeeae_----_|----------- | (?) (?) 
New Jersey---_----|--------]------.-----]-------_]------___|-- fe 929, 343 (1) 
New York__.-.-._.}---.-.-_|---------._-|--------]_-------_--|----..-_--_.|-o 3, 130,078 | 19, 246, 204 
Ohio---__-------..-]--__.---]---2--222_e]--- |e |e 2, 346, 686 | 10, 388, 072 
Oklahoma.__._____- 100 |_.-..-------|--------}---------_|--------_-__[-----2__]-- eee 
Pennsylvania. __._.| 14, 185 779, 381 | 64.97 | 506,377 | $1,288,846 | $2.45 | 4, 544, 187 17, 369, 861 
Rhode Island___..._|-..._.__|..-.-.--..-].-------]-------_-_[----- 2 _|e_ (2) (2) 
‘Tennessee._____.__- 430 22,320 | 49.08 10, 954 24, 925 2. 28 83, 483 264, 271 
Utah___.. 2 819 (2) (?) (2) (2) (2) 3 103, 862 (4) 
Virginia........____| 1, 520 _ 95,486 | 58.80 56, 143 185, 871 3. 31 56, 142 185, 871 
Wasbington_._._._- 80 1,206 | 61.03 736 3, 680 &. 00 33, 346 231, 950 
West Virginia___.__| 1, 687 81, 688 | 58. 32 47, 642 146, 746 3. 08 950, 514 2, 144, 187 
Wisconsin..-_...._.]......-_]--.------___|e-_u..---}---------_|------ |e (2) (2) 
Combined States___j__._____+ 538, 298 | 59. 50 31, 711 163, 480 5.16 | 1,341, 752 7, 917, 596 
Undistributed___._.|....-._-J.22222 22} e eee |-e ee} ee 9, 851, 996 

19,199 ; 1,033,379 | 63.21) 653,563 | 1, 763, 548 2.70 | 21, 912, 511 | 105, 786, 666 

1 Included under “ Undistributed.”’ 
4 Included under “‘Combined States.’ . 
3 Byproduct only. Beehive included under ‘‘Combined States.”
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Consumption of coke-—The aggregate consumption of coke may es 

. readily be calculated by adding the production and imports, sub- | oF 

 tracting the exports, and making allowances for changes in stocks at a. 

producers’ plants. The indicated consumption thus determined Le 

‘was 22,208,565 net tons in 1932 compared with 31,705,322 tons in os 

1931 and 58,352,535 tons in 1929. According to figures compiled by re: 
the American Iron and Steel Institute the consumption of coke by ne 

iron furnaces averaged about 75 percent of the total for the decade oo 
preceding the depression. . Since 1929 this ratio has dropped sharply; Jas 
in 1930 it was 69.8 percent and in 1931 57.9 percent. The Institute ae 

figure for 1932 has not been released; however, based on the average ~ 

- consumption of coke per ton of pig iron produced in 1931 the con- 
sumption by iron furnaces is estimated at only 39 percent of the ne 

| total. The actual tonnages consumed by the furnaces were 43,601,743 EE 

in. 1929, 32,130,070 in 1930, 18,352,522 in 1931, and 8,746,000 in 1932. 4 
The 1932 figure was 52.3 percent below the 1931 and 79.9 percent : Sy 

EEE Lie 4 
EPL me | 8 , Z| ZL a | oe 
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* € © € #&§ § € 8 8 
. FIGURE 30.—Growth of sales of domestic coke, byproduct coke, and gas-house coke. . 

below the 1929 figure. Sales of coke by producers for foundry use, ” 
for the manufacture of water gas, and for industrial uses totaled . 

2,385,464 tons compared with 3,195,842 tons in 1931, a decrease of os 
- 810,378 tons (25.4 percent). In contrast to the decline in consump- ss 

tion for industrial purposes sales of coke for domestic use continued ‘ 
to increase during the depression much the same as during the e 
preceding decade. (See fig. 30.) In 1932 sales for domestic use | 
reached 9,457,259 tons, an increase of 961,942 tons (11.3 percent) | 
over 1931 and 1,946,236 tons (25.9 percent) over 1929. Much of the oe 
coke supplied to the domestic market arises in the manufacture and 
distribution of large quantities by city gas plants. . Plants supplying | 

; gas have found it necessary to promote the domestic market for coke, : 
the output of which has increased with the demand for gas. | | 

With curtailment of the metallurgical industries furnace plants | 
also have turned to the domestic market to dispose of surplus coke. 
The success of this combined attack becomes evident when con- |



AB + MINERALS YEARBOOK ee | 

| — - sumption of coke is compared with that of other domestic fuels in re- 
‘ , _cent years. Coke may be said to be a natural competitor of anthra- 
oo cite, and most of its use as domestic fuel is in the area which con- 
ie .  sumes the bulk of the anthracite—the northeastern quarter of _the | 

aan country. Although fuel oil probably has been the most. serious | 
Bo. competitor of anthracite coke also’ has displaced a_ considerable 
pe quantity of hard coal. Shipments of domestic sizes of Pennsylvania | 
oo anthracite have declined sharply in the past decade. In 1924 these 

aan totaled 56,576,296 tons, in 1929, 46,141,575 tons, and in 1931, 
Pe 35,437,946 tons. Similar figures are not available for 1932, but the 
eo decline in total production from 55,536,972 tons in 1931 to approxi- | 
ea : mately 49,900,000 tons in 1932 indicates further drastic decrease in 

eo —_ . | “TO . . “occ : | 

MN he ee 7.50 SS 7. —— =——— DEFENSES 2 Pot || | UPN ER | 
be é 7 : ri TRE 
be - $10.00 — od | | RSET 
OEP err Re F 500 ze es ae NEE 

. “0 — eS bo bts J Ne TEs Leos 
FIGURE 31.—Price trends of domestic fuels, 1920-32. As the figures are not retail prices they do not show 
comparative costs to the consumer, but they do indicate the general movement of prices. Prices of solid 
fuels including anthracite are all per net ton. 

domestic consumption in 1932. On the other hand, byproduct coke 
: sold for domestic use increased from 2,812,771 tons in 1924 to 7,376,320 

tons in 1929, 8,376,652 tons in 1931, and 9,249,402 tons in 1932. 
Production of fuel briquets was 580,470 tons in 1924, increased to 
1,212,415 in 1929, and then declined to 698,316 tons in 1931 and 
470,604 tons in 1932. Gas-house coke sold and petroleum coke 
produced declined proportionately less than anthracite and fuel 
briquets. 

Prices of domestic coke, f.o.b. plants, have declined from an average 
realization of over $9 a ton in 1923 to $5.20 in 1932. Although coke 
represents only a small part of the total supply of domestic fuels, the 
growing supply and decreasing price doubtless accounted partly for 
the declining prices of other domestic fuels. (See fig. 31.) |
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Stocks of coke-—Before the depression stocks of byproduct coke | / 
at producers’ plants normally were considerably less than 2,000,000 eS 
tons, reaching approximately that figure in the summer of 1928. a 
However, since the end of February 1929 stocks increased from ap-- vf 

proximately 1,000,000 tons to a peak of 4,379,000 tons on January 1, : 

. 1932. Stocks remained abnormally high throughout 1932 but | “ 

receded somewhat at the close of the year and during the first 3 a 

months of 1933. (See fig. 32.) | : Oe 
Quantity and cost of coal charged.—Although the quantity of coal os 

used in the manufacture of coke has fluctuated widely in the past AS 
decade the proportion of the total output of bituminous coal carbon- : 
ized each year has remained remarkably constant, ranging from 13.4 . 

to 16.2 percent; with an average of 14.8 percent, for the period 1923 "4 

a, | “TT r 5 ) oe 
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FIGURE 32.—Total stocks of byproduct coke at producers’ plants on the first ofeach month. The diagram | 4 
represents stocks at all byproduct plants. | | “ 

to 1930. In 1932 the proportion fell considerably below the normal | - 

for coke making. Coke ovens consumed 32,078,443 tons (only 10.5 x 
percent) of the total output of bituminous coal. Of this quantity : 
31,045,064 tons were used in byproduct ovens. Normally, Pennsyl- 
vania heads the list of States in the supply of byproduct coking coal. 
In 1932, however, West Virginia supplied 40.1 percent of the total, | 
Pennsylvania 36.9 percent, Kentucky 11.8 percent, and Alabama 
6.8 percent. . 

The cost of coking coal has declined appreciably during the depres- | 
sion. The trend of price of low-volatile coal is reflected in the drop 
in the average f.o.b. mine value of all coal produced in McDowell, 
Mercer, and Raleigh Counties, W.Va., in which much of this grade of 
coalis mined. The average mine value of coal from these counties in : 
1932 was $1.12 a ton compared with $1.41 in 1931 and $1.69 in 1930; 
from these figures it must be inferred that the mine cost of coking | 

‘ | a ae
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coal declined appreciably although not necessarily to the extent 
ae | indicated by the figures for the total production in these counties. _ 
- . Coke-oven byproducts—This discussion is confined to the products .. 
Be _ ‘of coal obtained in the high-temperature byproduct ovens. These 
Be products fall into five general groups, some of which are further 

ae subdivided. They are: (1) Tar, (2) ammonium sulphate and ammonia - 
ee _ liquor, (3) gas, (4) light oil and its derivatives, and (5) miscellaneous - 

eo products. In value these products represent a total almost equal to | 
- that of byproduct coke itself; in 1932 their combinedivalue per ton 
oe of coke produced was $4.13 compared with $4.89 for}the coke. In 
S _ 1913 the value of byproducts was only 27 percent of the total gross 

fea | : a - ... ¢G6as —¢Ammonia star oo 7 | - : Se e aan 1915 Boas NESE Noah oe 
eo | : Iol4 -Benzol products — | 

Ee 1916 [87 WC. 2s pO 
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1918 | | | eo 1919 (6 ORO tS 
moe | | 1920 [1.05 WCE .WY 43 STE) | | fe F920 i WSs} oe 
Bo «1922 a 
. | - 1923 a7 WTS) 
ee | 1924 [as C57 
Bee 1925[ sa WC : 
mo — «1926 - 
Po '927[ 60 WES) | 
Boo — «1926, sa AWW | me (1929 [ise 6s : - 1930 
- 1931 

| | 1932 
. | FIGURE 33.—Gross value of the several byproducts per:ton of byproduct coke produced, 1913-32. 

value of all products per ton of coke produced. In 1932 their share 
had risen to 45.8 percent. (See fig. 33.) | 

The average gross value of the byproducts per ton of coke pro- 
duced increased from $3.86 in 1931 to $4.13 in 1932; however, this 
increase was due to the increase in the average realization for gas 
from $2.08 to $2.56 per ton of coke produced. These averages repre- 
sent the composite realizations for gas produced by all byproduct 
plants. In normal times the average price for gas is dominated by the 
large establishments associated with iron furnaces at which gas is 
credited at relatively low prices. With the decline in operation of 

| furnace plants the proportion of the total byproduct gas contributed 
by public-utility and city plants has increased. Since the price of 
such gas delivered to city gas lines is higher than that used in inter- 
plant transfers at furnace plants the average return for all byproduct 

| gas produced in 1932 shows a substantial increase over that in 1931.
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_ Byproducts obtained from coke-oven operations in 1982 } | | | : 

: [Figures subject to revision] So a : os “ 

| | | | oe | Sales | : . 

oO | _ Product Production Value = 

: | - - Quantity. -K}——_—__—_ as 
. | | | . Total Average os 

‘ - : on 

Par 22 --e-eae-ese-es-----c-.------.--gallons..} 303, 408,209 | 221,427,368 | $8,831,812 | $0. 040 a 
Ammonia: : | . an | - oe 

Sulphate___...----...--.------.--..---pounds_.| 575, 208, 800 | 610, 580, 389 5, 421, 809 . 009 on 
Ammonia liquor (NH3 content)..........d0...-| 33, 249,622 | 32, 651, 803 986, 539 . 030 ue 

| . | ceeeencecenen-|eneeeee-------| 6, 408, 348 |..--_ ig 
Sulphate equivalent of all forms. _.....--do...- 708, 207,288 | 741,187,601 |-.--..--------]-.--.----- oo 

Gas: , ns es ee - a 

Used under boilers, ete_.........M cubic feet-_.-. 9, 569, 519 542, 751 | . 057 Os 
Used in steel or affiliated plants..._......do.... 347 847. 192 64, 904, 429 7, 248, 949 . 112 | 2d 
Distributed through city mains.__-.....-do-_--- oR" 144, 705, 196 44,694,159; .309 a 
Sold for industrial use. .........-.--.....d0--.. 11, 090, 992 2, 029, 502 . 183 oe “§ 

| : oo _o---.-2-----| 280,270,136 | 54, 515,361 . 237 gl 

— Light oil and derivatives: | | oa 
Crude light ofl_____....._.........-..-gallons._| 873,724,280 | 5, 571, 435 472, 255 085 oa 
Benzol, crude and refined......-.-.------d0---.} 10, 508, 819 10, 839, 630 1, 909, 010 . 176 Oe 
Motor benzol_._...-..........--...-....-d0....| 32, 879, 326 32, 652, 235 3, 831, 908 117 a 
Toluol, crude and refined_...........-...d0.-..| 8, 941, 235 8, 725, 572 2, 348, 394 - 269 Ae 
‘Solvent naphtha__............--...-.....d0....| 2, 080, 169 1, 919, 223 349, 335 182, oe 
Xylol..............---------------------d0.-.-| 1,562,651 | 1,466,450] 346,061 { =. 286 ee 
Other light oil products................-.d0..-- 2, 945, 875 1, 856, 168 2126, 451 . 068 

| | | | : 458,918,075 | 63,030,713 | 9,378,414 149 oy 

Naphthalene, crude and refined.........--pounds..[ 4,618,792 |  3,701,130| | 33, 263 009 oR 
Tar derivatives: ae 

Creosote oil, distillate as such.........gallons..| 5, 733,819 | 5, 741, 600 435, 242 .076 ae 
Creosote oil in coal-tar solution...-.......-do_._- 1,652,005 | 1,985, 128 127,623 .064 oo 
Pitch of tar_..........-............--net tons_. 42, 161 1, 427 11, 501 ' 8,060 
Other tar derivatives.._....-...-.-..----.------|..--.---_-----|..--.-1------- 53, 678 |-..------- mo 

Phenol... ___..........-.-..------.-.-------gallons_- 100, 064 90, 988 18,569 |. 204 —_ 
Other products 5__........---.~-----------------0--|------ 2-2 enon fen nena 77, T19 jon-------- os 

. Value of all byproducts sold_........---------------[-------2ee-e--[oe--e-e------| © 79, 891, 530 |_--------- = 

1 Includes products of tar distillation conducted by coke-oven operators under same corporate name | “4 
except, however, phenol and other tar acids produced at Clairton, Pa. Excludes screenings or breeze. Des 

2 Includes gas wasted and gas used for heating retorts. me 
3 Refined on the premises to make the derived products shown, 70,822,122 gallons. 3 
4 Total gallons of derived products. | a 
5 Carbolate, crude products, cyanogen, sodium prussiate, sulphur, and vented vapors. 3 
6 Exclusive of the value of breeze production, which in 1932 amounted to $4,717,334. : 

The average realization for ammonium sulphate fell to the extremely 4 
low level of 30 cents per ton of coke produced. The continued decline : 

| in the receipts for ammonium sulphate is a reflection of the depressed | 
condition of agriculture. According to the National Fertilizer Asso- - 
ciation the consumption of all fertilizers in 1932 declined 46.6 percent 

: from that in 1930. The trend in average receipts over a series of - 
years for the principal byproducts is shown in figure 33. | | 

Prices of byproducts —The price of sulphate of ammonia with few | | 
exceptions, has declined each year over a long period. As quoted by | 
Steel,’ the average for 1932 was only $1.12 per 100 pounds, f.o.b. 
producers’ works compared with $1.57 in 1931, $2.03 in 1930, and 
$3.08 in 1923. Besides indicating the marked decline in consumption So 
of nitrogen by agriculture the falling prices also indicate the influence 
of increased supplies of nitrogen made available in recent years by 
large increments in synthetic nitrogen production. | | 

1 Steel, vol. 92, Jan. 2, 1933. -
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- The prices of coal-tar products have remained more stable than - 
7 those of ammonia. According to Steel ? the averages for benzol (90 | 
a | percent) and solvent naphtha increased slightly over 1931. Benzol | 
. was quoted at 20 cents per gallon throughout the year, as against | 
- 19.5 cents in 1931 and 22.7 cents in 1929. Solvent naphtha held | 
— the quotation (26 cents per gallon) of the last 3 months of 1931 through- 

ae out 1932, compared with 27.5 cents in 1930 and 30 cents in 1929. co 
a Average’ toluol and naphthalene prices were somewhat lower for 

| the year. Toluol remained at 30 cents throughout the year compared 
Leo with 34 cents in 1931 and 35 cents in 1930. Although the average ) 

_ price quoted for naphthalene flakes was 4 cents in 1932 compared | 
Be with 4.5 cents in 1931, quotations for the last 3 months of 1932 rose : 
bo to 4.75 cents per pound. | | / 

~ | 2 See footnote 1. — a . | ee oe 

he & ee, .



~ RECENT DEVELOPMENTS IN COAL UTILIZATION — a 

| : 7 By A. C. FIELDNER. 25 

| RESEARCH BY COAL PRODUCERS’ ASSOCIATIONS | Sy 

| - Continued inroads by oil and natural gas into its markets have os 
induced the coal industry to make organized research an aid in the 8 
commercial battle with competitive fuels. The laboratory of the — as 
Anthracite Institute at Primos, Pa., has made progress in the develop- a 
ment and approval of domestic stokers, thermostats, ash-removal | og 
devices, and other appliances for improving the convenience and Ng 

. efficiency of utilizing anthracite fuel. _ _ _ ; oe 
_ A research group of the Anthracite Institute at the Mineral Indus- —s., 

tries Experiment Station of Pennsylvania State College studied the ae 
use of anthracite for water filtration and reports that, due to the oe 
angularity of the particles, such material showed greater efficiency | ie 
than sand in the reduction of turbidity.1 Anthracite is now being a 
tried on a large scale at a number of municipal filtration plants. oy 

: Within the past year the bituminous-coal industry has organized 4 
| Bituminous Coal Research, Inc., which will give special attention to a 

the study of appliances for improving the convenience and efficiency / 
of burning bituminous coal of the different types. _ | ) 4 

: a Se COMBUSTION OF COAL | a 

Automatic equipment for domestic use.—To resist the encroachments oa 
of gas and oil the coal industry has given increased attention to the oy 
improvement of automatic stokers for domestic use. In addition, | wl 
several new makes of pulverized-coal burners for househeating fur- 4 

| naces have appeared in recent years, and in one city a dealer organiza~- 4 
tion is trying the experiment of making a charge per ton for furnishing 8 
the pulverized coal, putting it into the furnace hopper, removing the 4 
ashes, and keeping the equipment in order. , | | ‘ 

| Colloidal fuel.—Interest in colloidal fuel, mixture of pulverized 
coal and fuel oil, was renewed by the experiments on the Cunard liner - 

| Scythia, which made a trip from Liverpool to New. York last June : | 
with one of her battery of six oil-fired boilers supplied with 156 tons of 
fuel consisting of a 40:60 percent mixture by weight of very finely | 
pulverized coal and oil.2 Published reports do not indicate any | 
marked advance over results obtained by Lindon W. Bates in 1918 | 
in tests of colloidal fuel under the boilers of the United States Navy 
Scout Vessel Gem. This fuel consisted of a mixture of 2 parts of , 

1 Turner, H. G. and Scott, G. S., Clarification of Water Supplies by Filtration through Anthracite. . 
Water Works and Sewerage, vol. 80, no. 4, April 1933, pp. 135-136. 

2 Wiggington, R., Colloidal Fuel. Fuel (London), vol. 11, 1932, p. 241. 
3 Brownlie, David, Colloidal Fuel for Steam Generation. Eng.and Boiler House Rev. (London), vol. 46, . 

1932, pp. 86-87. 
433 :



i 484 7 MINERALS YEARBOOK — 

so petroleum and 1 part of coal, ground through 200 mesh and stabilized 
ee by the addition of 1 or more percent of certain chemicals such as lime- 

ma, rosin soaps, coal-tar fractions, etc. The evaporative capacity, the : 
-, efficiency of steam generation, and: the performance of the vessel at. | 
mre sea were excellent and almost equaled that of oil alone. It was | 
: claimed that the coal would not: separate from the oil to any material __ 
a degree in a 6-month period. With modern equipment, grinding in a — 
a colloid mill may decrease the need of adding stabilizing chemicals. 

ae However, such very fine grinding is costly and would eliminate the 
a relatively small margin that now exists between the cost of coal and 
eo oil for bunker use.® | | | 
fo | Coal-dust. engine.—Work is being continued in Germany on over-_ 

coming the difficulties of using coal dust as diesel-engine fuel. | 
Le Wantzel,® studying the influence of air excess, air temperature, injec- 
pe tion pressure, particle size, and composition of coal on the ignition, — 
eae temperature, ignition lag, and ignition limit, found that ignition lag 
~ depended principally on the size of the finest coal particles. If no | 
Be very fine particles were present in a dust the ignition lag increased —— 
On rapidly. Pawlikowski’ hopes to eliminate the abrasive action of = 
Be fused ash particles by leaching the pulverized coal with dilute mineral 5 

Be acids to remove fusible ash-forming constitutents. _ 7 ae oar 

Be oe - BROWN COAL AS FERTILIZER — ae 

pe _ The direct application of pulverized coal as a fertilizer was tried by > 
pre .  Lampadius® at Freiberg in the beginning of the nineteenth century. _ : 

aa Recently, German investigators have found that agricultural yields 
ee _ from soil lacking humic compounds were improved by direct applica- | 
Be tion to the soil of limited amounts of raw, pulverized brown coal; 
ye better results were obtained by treating the coal with ammonia or / 
eo - nitric acid and ammonia to form soluble humates.?*®#" The favor- 
ue able action of these coal humates is due partly to improving the physi- 
- cal, chemical, and biological condition of the soil (thus promoting 
i better utilization of plant foods)® ® " and possibly to furnishing part 

_ of the plants’ carbon requirements.” | 
Nemac,® of the Prague Agricultural Experiment Station, concludes 

| that while brown-coal preparations improve the physical condition of 
| poor soils, such improvements occur slowly, and observations over a 

number of years will be required to obtain reliable information. 
| Although American lignites represent a more advanced stage of coal 

formation than the German brown coal they may serve as raw 
materials for humic preparations. 

4 Sheppard, S. E., Colloidal Fuels, Their Preparation and Properties. Ind. and Eng. Chem., vol. 13, 1921, 

PE peame, J.S.S., Colloidal or Coal-Oil Fuel. Jour. Soc. Chem. Ind., (London), vol. 51, 1932, p. 855. 
6 Wantzel, W., The ignition and combustion process in the coal dust engine. Fuel (London), vol. 11, 

1932, pp. 177-196, 222-228. 
7 Pawlikowski, Rudolf, Improvements in Preparatory Treatment of Pulverized Fuel for Engines and 

Furnaces: British Patent 370461, Apr. 4, 1932. 
193 ek, bi Investigation of the Fertilizing Action of Bituminous Coal. Ztschr. angew. Chem., vol. 45, 

8 Kissel, A., The Use of Coal as a Fertilizer. Trans. Fuel Conference, World Power Cong., London, 1928, 

v0 Re a. ‘he Use of Low-Grade Brown Coals as Raw Material for the Preparation of Fertilizers. 
Brennstofi-Chem., vol. 13, 1932, p. 414. 
40¢_uleske. R., Investigations on the Use of Coal as Fertilizer. Brennstoff-Chem., vol. 12, 1931, pp. 81, 

12 Geiter, J., The Possibility of Making Brown Coal Available for Plant Food. Braun Kohlen Archiv., 
vol. 36, 1932. pp. 43-55. 
pl ay emac, A., The Use of Brown-Coal Preparations as Fertilizers. Brennstoff-Chem., vol. 13, 1932,
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PLASTICS FROM GERMAN BROWN COAL“ | | i 

The Institute for Coal Research at Muelheim-Ruhr, Germany, has 

made molded articles from a plastic material called “Kolinite”’, : 

consisting of 90 percent brown coal. In general, the process consists 

| of digesting lignitic brown coal with an excess of phenol or technical id 

| cresol mixtures, removing the excess with suction or by distillation, 3 

and washing the product with benzol. The resulting mass is molded 4 

at 300 kilograms per square centimeter pressure and at a temperature a 

of about 150° C. The Kolinite products so formed are tough and é 

| possess high shock resistance and high electrical insulating power. 4 

They have a very hard surface but can be machined, sawed, and Os 

polished. While having limitations in comparison with bakelite, Oo. 

 Kolinite is said to cost only one tenth as much and therefore deserves ne, 

: consideration by the plactics industry. Experiments are being © % 

continued with peat and bituminous coal. | oe 

: : BRIQUETTING | 4 

Only coals containing appreciable amounts of free humic acid, or 4 

more than 3 percent of material extractable by carbon disulphide, 4 

have been considered briquettable by pressure alone, without adding mo 

a, binder.® American lignites are not of this type. A recent report oo at 

- indicates that this limitation may have been removed. Dr. os 

Apfelbeck of Karlsbad has made thin, rectangular briquets (about one 7 

fourth inch thick), weighing approximately one fourth pound each, os 

by heating fine bituminous coal to incipient softening and then com- : 

| pressing the coal in an annular press at a very high pressure. Experi- os 

mental units are said to be in operation in Czechoslovakia and Yugo- eh 

 glovia, and a trial plant is proposed in the Ruhr. | | . oo 

| SEPARATION OF BRIGHT AND DULL COAL | s 

Lehmann and Hoffmann * have made a practical application of 4 

microscopic studies of the constitution of coal. They found that the 7 

bright or “anthraxylous” banks of poorly coking coals are friable : 

and strongly coking while the dull or splint bands are hard and A 

weakly coking. By feeding the coal through a special-type hammer | 3 

mill and then screening the product the coking bands were con- , S 

- centrated in the fines, producing a satisfactory product for coke- as 

oven trade, while the oversize coal is free-burning and excellent for ‘ 

the domestic trade. A 5-ton-per-day experimental plant has been © os 

operated at the Graeppel Engineering Works near Bochum in the o 

Ruhr district, Germany. : 

HIGH-TEMPERATURE CARBONIZATION - 

In 1910, 83 percent of the coke produced in the United States was / 

made in beehive ovens; in 1929 proportions were reversed, and 90 , 

percent of the production was made in byproduct coke ovens. | 

14 Fischer, Franz, Plastics from German Brown Coal. Brennstoff-Chem., vol. 18, 1932, pp. 445-48; abs. 

British Plastics and Moulded Products Trader (London), March 1933. 
15 Blum, I. L., The Role of Humic Acids in Briquetting Brown Coals: Proc. 3d Internat. Conf. Bit. Coal, 

Carnegie Inst. Technol., part 2, 1931, p. 646. 
16 Lehmann, K., and Hoffmann, E., Coal Preparation from Petrographic Viewpoints: Brennstoff-Chem., 

vol. 13, 1932, pp. 21-9. 

192217—33—29
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. Although war needs for coke and its byproducts greatly stimulated 
_ the building of new byproduct ovens expansion continued until 1929, 
when 60,000,000 tons of coke were produced. Since that time the | 
business depression, introduction of long-distance transmission of 

eo natural gas, utilization of volatile petroleum products and. refinery 
| gases for augmenting city-gas supplies, and reduced returns from | 

: byproducts due to the competition of cheap synthetic ammonia, and 
. gasoline and fuel oil, have virtually stopped the construction of new 
— gas- or coke-manufacturing plants.” : 
oe At some ovens the cost of recovering ammonia is greater than the 

ct return from its sale. As a result, it is being wasted, especially in 
oo England."* However, ammonia liquor must not be discharged 
“. directly into streams because its phenol content imparts a disagree- | 
oo able taste to the water if it subsequently is chlorinated for domestic 

a | use. These liquors should not be used for quenching coke because 
= the ammonium chloride they contain corrodes the coke-quenching 

| cars and the equipment in which the coke is used. At the coke works 
_ of the du Pont Co., Belle, W.Va., the ammonia liquors are run through 

o _ a steam still which removes over 99 percent of the phenols. The 
’ liquor then may be discharged directly into the river, and the phenol | 
: | condensate, now free from corrosive ammonium chloride, may be | 
mo used for quenching coke.” | | \ | 
oo Since sulphuric acid is the highest element of cost in the recovery : 
7 of ammonia as sulphate, many unsuccessful efforts have been made / 
Be to utilize the sulphur in coke-oven gas for acid manufacture.. Re- 
s cently Denig ® has proposed the production of sulphuric acid at the 
oy _ coke plant from sulphur recovered from the gas by the ammonia- 
eo thylox purification process. He estimates the cost at $13.06 per ton | Bo of 66° B. acid, allowing no credit for gas purification. _ | : 
oc Coke-oven light oil (benzol) because of its high “antiknock” value 

| as a blending agent with gasoline, still yields a’fair return, although 
: less than it did a few years ago. Benzol recovery and refining methods ) 
a are being modified to reduce refining losses due to unnecessary removal 

| of non-gum-forming unsaturated compounds by the action of a 
: strong sulphuric acid wash. The Instill process,?! which has been 

- | installed at the Rotherham Main coke plant in England, uses ferric 
sulphate mixed with an absorbent earth containing a trace of sulphuric 
acid to remove only the higher unsaturated hydrocarbons that form 

- gums. Activated charcoal is used for benzol recovery at about 20 
_ European gas or coke-oven works, including the Beckton byproduct 

coke-oven plant of the London Gas Light & Coke Co.,2 the largest 
charcoal-recovery plant in the world. The 16,000 gallons of crude 
benzol produced per day are nearly water white. Organic sulphur 
compounds are removed from the gas at the same time. Charcoal 
purification has the advantage over oil absorption in eliminating 
further chemical purification, which consumes part of the useful 
motor fuel. 

” Fieldner, A. C., Recent Developments in Byproducts from Bituminous Coal: Rept. of Investigations 
3079, Bureau of Mines, 1931, 13 pp. 
1933 Foxwell, G. E., Modern Trends in British Byproduct Coking Industry: Jour. Soc. Chem. Ind., vol. 52. 

19 Moses, D. V., and Maskey, B. H., Disposing of Ammonia Liquor as a Waste Product: Chem. and Met. Eng., vol. 39, 1932, pp. 441-43. 
*» Denig, Fred, New Ideas on Gas Purification and Ammonium Sulphate Manufacture. Paper given at Joint Production and Chemical Conference, American Gas Assoc., New York, May 22-23, 1933. 1 Brownlie, David, The Instill Process, Gas Age-Record, vol. 69, 1932, pp. 159-60. 
% Gas World (London), coking section, 1932, p. 123,
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~The Rochester Gas & Electric Co. is making a new byproduct— ve 

ammonium thiocyanate—from a combination of the cyanogen, 4 

ammonia, and sulphur in coke-oven gas. Ammonium thiocyanate 4 

has been found effective as a weed killer * and is a raw material for a 

thiourea resin plastics, which are similar to transparent bakelite. oy 

| Sulphur from gas.—The recovery of marketable sulphur in the ‘ 

purification of gas is one of the notable achievements of recent years. a 

) The sulphur obtained by some of these liquid-purification processes ve 

is in a very fine state of subdivision, which has been found advan- 8 

tageous to its utilization as a fungicide.” | | oe 

Coal tar and pitch—The most important recent commercial de- a 

velopment in the treatment of byproduct tar is its partial refining | a 

, at the ovens, utilizing the sensible heat of the coke-oven gas for the os 

distillation.22 Hot coke-oven gases enter a distilling main, where es 

they are showered with a spray of tar. The hot gases vaporize the OF 

tar oils, which are condensed by the cool incoming tar in heat inter- od 

changers. ‘The heavy tar or pitch overflows continuously from the a 

bottom of the still. The advantages claimed for this process are | 4 

low cost, high yields, and flexibility in permitting the removal of only __ a4 

those fractions which have¥a¥goodjmarket. The remainder can be 

utilized as fuel or charged back into the coke oven. Such recovery Ud 

units have been installed on eight coke-oven plants in the United : 4 

States, with an annual capacity of 36,000,000 gallons of tar. These oo 

units produce tar-acid oils, creosote oils, and a variety of residuals. os 

ranging from lightly distilled tars to pitches melting at 400° KF. | 8 

| Some pitch is marketed now in the form of flakes produced on oo 

rotating cooled drums or on water-cooled moving metal belts. Large Oo 

quantities of pitch have been used in coating long-distance gas- | a, 

transmission pipe lines, and in the past 2 years much of this residue _ 

has been shipped to Europe for briquet binders. Such pitch as finds. . 

no other market is converted to a lustrous, dense, extremely hard | a 

| coke of very low volatile content and almost no ash. (78 

Marked improvements have been made in recent years in the og 

carbonization of pitch. One method *” uses a modified beehive oven, “4 

the volatile oils that distill off serving as fuel for the operation. In a 

another process molten pitch is sprayed continuously down through os 

the top of a highly-heated byproduct oven. When the coke has built : 

. up almost to the top the entire charge is pushed from the oven. 3 

- Recently, the Knowles shallow sole-fired oven has been applied | 

successfully to coking petroleum pitch.” The bitumen is sprayed : 

continuously into the oven, the coke accumulates gradually and, : 

finally, is pushed mechanically from the oven. 7 

Manufactured gas as motor fuel—The question of using gas as fuel yO 

for trucks and automobiles is being raised again in England and | 

% Shnidman, Louis, Ammonium Thiocyanate Recovered from Manufactured Gas. Proc. Am. Gas | 

Assoc., 1932, pp. 950-976. 
. 

4 Weidlein, E. R., Progress at Mellon Institute during 1931-32. Ind. and Eng. Chem., News Ed., vol. ma 

Os Powall, A. R., Recent Developments in Special byproducts of Coal Carbonization. Proc. Am. Gas 
Assoc., 1932, pp. 904-913. 

% Miller, 8. P., Improvements in the Art of Manufacturing and Utilizing Coal-Tar Products: Jour. 

Franklin Inst., vol. 215, 1933, pp. 373-899. Weiss, J. M., The Distillation of Coal Tar. Chemistry and 

Industry, vol. 51, 1932, pp. 248-9. 
27 Barrett Co., Coke and Process of Producing the Same. U.S. Patent 1650126, Nov. 22, 1927. 

# Koppers Co., Improvements in Coking Bituminous Material. British Patent 337800, Nov. 10, 1930. 

2 Knowles, Alexander S., assignor to Tar & Petroleum Process Co. of Chicago, Method of Coking Liquid 

Hydrocarbons. U.S. Patent 1879983. Sept. 27, 1932. 
Foster, Arch L., Knowles Ovens Solve Residium-Disposal Problem, Pay Satisfactory Profit. Nat. 

Petrol. News, vol. 25, no. 10, Mar. 8, 1933, pp. 26-33.
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eo Europe. Road tests with trucks and busses indicate that the cost 
mo _ of gaseous fuel is about 40 percent less than of gasoline. The gas roe is confined in special alloy cylinders of about half the weight of the _ . _ usual compressed gas cylinders, built to stand pressures of 8,000 a pounds per square inch. For bus service in England it is claimed ee : that 6 cylinders of high-pressure gas (3,000 pounds per square inch) | eo are sufficient for a journey of about 70 miles?! oo 
a | Determination of gas- and coke-making properties of coals.—The 
oo United States Bureau of Mines, in cooperation with the American 
pe Gas Association, has developed a standard apparatus and method fe whereby 100- to 200-pound samples of coal may be carbonized at 
me various temperatures, and the quantity and quality of the gas, coke, ) 
ee _ and byproducts obtained may be measured under each of the various _ ss eonditions of carbonization.” Using this method of test, samples Me have been examined exhaustively from mines in the Pittsburgh and | f _ Lower Freeport beds of Pennsylvania; the Davis bed in Maryland; | - : the Alma, Pittsburgh, no. 2 Gas, and Chilton beds in West Virginia ; pe the Taggart bed in Virginia; the Elkhorn bed in Kentucky; the Black © y Creek and Mary Lee beds in Alabama; and the no. 6 bed of Illinois. . The Midland Coke Research Committee in England, using an a experimental silica-brick oven 3 feet long, 3 feet high, and 18 inches | a wide, heated on both sides and the bottom, has conducted an exten- | 2 | sive study of blending coals and the effect of various factors on the | 
ee . _ physical properties of the resulting coke.*4 Addition of 3. to 5 percent a | of finely ground fusain or coke breeze to high-volatile coking coals : increased the size and hardness of the resulting coke. The Scottish i Coke Research Committee * found that. carbonization of a mixture - containing up to 15 percent of pulverized low-temperature coke gave pe . & solid product of somewhat larger size and with a greater 2-inch . shatter index than if the fine inert material were omitted. - This 7 
: corroborated the earlier work of King. The addition of finely 
po ground high-temperature coke gave progressive increase of size of 

eo product and of resistance to shatter. Addition of up to 15 percent 
* . | * Walters, C. M., Gas for Motors: Jour. Inst. Fuel, vol. 5, 1932, p. 176; Fuel, vol. 11, 1932, p. 426; Gas = Jour. (London), vol. 198, 1932, p. 715; Gas Jour. (London), vol. 200, 1932, p. 314. i Foxwell, G. E., Coke-Oven Gas as a Substitute for Gasoline: Coll. Eng., vol. 9, 19382, pp. 404-6. . son inkhardt, —., Methane as a Fuel for Motor-Driven Vehicles. Gas u. Wasserfach, vol. 75, 1932, pp. 

Delagarde, L., Jour. Usin. Gaz. vol. 56, 1932, p. 39, and Gas World, vol. 96, 1932, p. 1015. 2 Fieldner, A. C., Davis, J. D., Thiessen, R., Kester, E. B., and Selvig, W. A., Methods and Apparatus Used in Determining the Gas, Coke-, and Byproduct-Making Properties of American Coals. Bull. 344, Bureau of Mines, 1931, 105 pp. 
%3 Fieldner, A. C., Davis, J. D., Kester, E. B., Selvig, W. A., Reynolds, D. A., and Jung, F. W., Car- bonizing Properties of Davis Bed Coal from Garrett County, Md., and of Mixtures with Pittsburgh Bed Coal. Tech. Paper 511, Bureau of Mines, 1932, 39 pp. Comparison of Small- and Large-Scale Experi- mental Carbonizing Apparatus; Tests of Pittsburgh Bed Coal from the Allison Mine, Fayette County, Fa. and of a Coal from the Michel Mine, British Columbia. Tech. Paper 543, Bureau of Mines, 1932, , pp. 
Fieldner, A. C., Davis, J. D., Thiessen, R., Kester, E. B., Selvig, W. A., Reynolds, D. A., Jung, F. W., / and Sprunk, G. C., Carbonizing Properties and Constitution of Washed and Unwashed Coal from Mary Lee Bed, Flat Top, Jefferson County, Ala. Tech. Paper 519, Bureau of Mines, 1932, 78 pp. Carbonizing Properties and Constitution of No. 6 Bed Coal from West Frankfort, Franklin County, Ill. Tech. Paper 524, Bureau of Mines, 1932, 60 pp. Carbonizing Properties and Constitution of Pittsburgh Bed Coal from Edenborn Mine, Fayette County, Pa. Tech. Paper 525, Bureau of Mines, 1932, 60 pp. Carboniz- ing Properties and Constitution of Black Creek Bed Coal from Empire Mine, Walker County, Ala. Tech. Paper 531, Bureau of Mines, 1932, 44 pp. Carbonizing Properties and Constitution of Chilton Bed Coal from Boone No. 2 Mine, Logan County,.W.Va. Tech. Paper 542, Bureau of Mines, 1932, 60 pp. Carbonizing Properties and Constitution of No. 2 Gas Bed Coal from Point Lick No. 4 Mine, Kanawha County, W.Va: Tech. Paper 548, Bureau of Mines, 1933, 52 pp. Carbonizing Properties and Constitu- tion of Alma Bed Coal from Spruce River No. 4 Mine, Boone County, W.Va. (In prep.) 4 Mott, R. A., and Wheeler, R. V., Blending Coal, for Coke-Making. Fuel, vol. 11, 1932, pp. 204-213; Proc. 3d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., pt. 1, 1931, pp. 587-606. % Davidson, W., The Work of The Scottish Coke Research Committee; Blending for Coke-Making. Gas World, coking section, vol. 98, 1933, pp. 8-13. 
% King, J. G., The Blending of Coal for Carbonization Purposes; the Suitability of Constituents. Fuel, vol. 10, 1931, pp. 521-531.
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| anthracite dust had a similar effect, raising the 1%-inch shatter index : 
from 77 at zero addition to 89 at 15 percent addition. , | | a 

It is well known that weathering or oxidation easily destroys the . 
coking power of high-oxygen or poorly coking coals. In the produc- | or 
tion of coal balls by the Wisner process of low-temperature carboniza- oS 
tion partial oxidation is used to destroy the excess plasticity of high- Sf 
volatile, strongly coking coals. Wheeler and Woolhouse ®’ found | : 

| that high-oxygen or low-carbon coals were affected most easily by — | 2S 
oxidation, and the amount of oxygen absorbed was not detectable by a 
ultimate analysis. Coals of higher carbon content were oxidized en 
less readily, and their caking power was affected only after an appre- . 
ciable change in the ultimate analysis was noted. Other investiga- Se 
tors *8 found that the coke-making properties of certain coals could be os 
improved by the addition of oxidized coal or semicoke to high-volatile ae 

| — coking coals. On the other hand, if a coal does not become suffi- oa 
ciently plastic on heating to form coke the British Fuel Research er 
Station has shown that * it can be converted into good coking coal 2 

) by treatment with hydrogen for a limited time at 370° to 380° C., 4 
and at a maximum pressure of 230 to 270 kilograms per square = * 
centimeter. Use of certain catalytic materials appears to reduce the J 

_- pressure required. _ , a aoa 

. LOW-TEMPERATURE CARBONIZATION “i 

: Low-temperature. carbonization of coal may be defined as the oy 
heat treatment of coal in the absence of air at 450° to 700° C. to os 

| prevent decomposition of the primary tar. This gives the maximum 
| yield of liquid preducts, at the same time producing a reactive, _ . 

easily ignitable, smokeless, solid fuel for domestic use.* | | | - 
Although low-temperature carbonization of coal for the production - 

of smokeless domestic fuel dates back almost 30 years to the pioneering | : 
work of Parker in England and Parr in the United States, there was no 
general interest in the subject until the World War focused the a 
attention of England and the Kuropean powers on their lack of petro- ok 

| leum and their needs for home sources of liquid fuels. Low-tempera- OS 
ture carbonization, which yielded 20 to 30 gallons of tar oils per a 

| ton of coal, was given serious consideration as a source of motor fuels. oy 
This interest increased progressively in the 10 years after the war, | a 
due partly to the fear that gasoline from petroleum would not be able a 
to keep pace with the mounting needs of the fast-multiplying num- ; 
bers of automobiles and partly to the tremendous industrial expansion | ; 
which sought to capitalize without delay every possible new appli- * 
cation of the results of scientific research. The climax was reached | - 
about 1928, when, at the Second International Conference on Bitu- 
minous Coal, at Pittsburgh, more papers were read on low-tempera- | oe 
ture carbonization than on any other subject. 

a 87 Wheeler, R. V., and Woolhouse, T. G., Effect of Oxidation on Coking Properties of Coal. Fuel, vol. 
_ 11, 1932, pp. 44-55; Proc. 3d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., vol. 1, 1931, pp. 406-435. 

38 Koppers, H. H., Improvement of Upper Silesian Blast-Furnace Cokes and Oxidation of Upper Silesian 
Coal. Gas World, coking section, vol. 97, 1932, pp. 86-92. 

Pieters, H. A. J., and Koopmans, H., Influence of Heating and Oxidation upon the Properties of Coke 
Coals. Brennstofi-Chem., vol. 13, 1932, pp. 261-4. . 

39 Crawford, A., Williams, F. A., King, J. G., and Sinnatt, F. S., Action of Hydrogen on Coal. Dept. 
Sci. Ind. Research, Fuel Research, Tech. Paper 29, 1931, 37 pp. 

4 Holroyd, Ronald, and Imperial Chemical Industries, Converting Noncoking Coal to Coking Coal. 
British Patent 379755, June 5, 1931. 
pp” A. C., Low-Temperature Carbonization of Coal: Tech. Paper 396, Bureau of Mines, 1926,
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: Recent European developments.—It is reported that the German 7 
a KS.G.* plant near Essen, as well as all other German plants for the 
aan low-temperature carbonization of bituminous coal, are closed; only 
a the brown-coal plants of central Germany continue in operation. 
- The Maclaurin low-temperature carbonization plant,* erected in 
Po 1923 at the Dalmarnock gas works, Glasgow, has been closed down | 

I d is to b ted to water-gas production.“ Th be __ permanently and 1s to be converted to water-gas production. e 
—_ : coke produced by this gas-producer-type carbonizer was light and . ~ 
-_ | friable. The demand for it was too limited to justify continuing | 

_ | the plant in operation. The Maclaurin producers at Nuneaton are . 
—_ continuing in operation for the production of low B.t.u. gas. The 

Midland Coal Products plant at Nottingham “ and the Bussey plant 
oe near Glasgow, also operating on the principle of the gas producer, 
ee have been closed for several years.“ The K.S. G. rotary retort at the 

South Metropolitan gas works, and the “Plassmann” * plant at v, 
me Barking on the Thames, failed on account of mechanical troubles. 
we _ The plant of the Fuel Research Board, consisting of 32-inch, cast-iron, 

ss type E, vertical retorts, operating since June 1929 at the Richmond = 
a works of the Gas Light & Coke Co., was closed in June 1932 because 
Bo, of distortion of the cast-iron retorts.” At the British Fuel Research | 
a Station research is being undertaken at medium carbonization __ 
oe temperatures, using narrow retorts of refractory materials. - 
ae The three coalite plants of Low-Temperature Carbonization, Ltd., | 
a at Barugh near Barnsley, at the Askern Colliery “ near Doncaster, 

and at the South Metropolitan gas works, Greenwich, London, are in 
: regular operation. The company is reported to have made a small 
7 profit in 1932 and to have received a contract from the Government 
pe for supplying some fuel oil and motor fuel made from low-temperature _ 
oo tar. ‘“‘Coalite’’ is made by the Parker process,” which uses externally 
a heated, small-diameter, cast-iron, tubular retorts. The coke is firm 
Be and compact; it ignites readily and burns freely. ‘‘Coalite” and 

| ‘Ricoal’’, made in a similar manner by the Illingworth process, _ 
appear to have real merit as fireplace fuels for those who can afford to 
pay the price, which, obviously, must be 50 to 100 percent higher 
than that of the coal from which it is made. 

; Several low-temperature carbonization plants have been installed 
at coal mines in France to convert slack coal into smokeless fuel to 
replace imported anthracite.” Although most of these must be 
regarded as yet in the experimental stages they have operated to | 

_ some extent during the past 3 years. They include the Illmgworth 
plant * at the Mines de Courriéres; the Mascart process, which 
carbonizes pitch-bound briquets, at the Mines de Besseges; the 

| " @ Fieldner, A. C., work cited, p. 18. 
8 Fieldner, A. C., work cited, p. 25. 
44 Wiggenton, R., The Maclaurin Process: Fuel, vol. 11, 1932, p. 354. 

. 45 Report of Test by the Director of Fuel Research on the Carbonization Plant of Midland Coal Products, 
Ltd., Netherfield, Nottingham, Dept. of Scientific and Industrial Research, 1925, 23 pp. 

46 Brownlie, David, Low-Temperature Carbonization; the Record of Depressing Year in Great 
Britain: Iron and Coal Trades Rev., Jan. 23, 1931, pp. 187-188. 

47 Plassmann, Josef, The Conversion of Slack Coal and Fines into Lumpy Smokeless Fuel—Low-Tem 
Ponte Coke by the C.T.G. Process: Proc. 2d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., vol. 1, 

48 Fuel Research Board, Report: London, Mar. 31, 1932, p. 34. 
4 Fuel Economist, vol. 8, 1932, pp. 72-73. 
50 Fieldner, A. C., work cited, p. 5. 
51 Berthelot, C., Low-Temperature Carbonization and the Production of Artificial Anthracite; Chimie 

et Industrie, vol. 29, 1933, pp. 18-44. 
52 Colliery Guardian, vol. 144, 1932, p. 629. —
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Ab-der-Halden process,® at the Mines de Sarre et Moselle; and the fe 
Honnay process, at the Mines de Liévin. The latter two processes 4 
produce a pulverulent semicoke from noncoking coal, which 1s oo 
briquetted subsequently with pitch binder. _ | _ oe 

One of the interesting developments in France is the attempt to ob, 
make low-temperature coke with the new type of Koppers (German) & 
recirculation oven at the Bruay Mines near Bethune. ‘There is no a 

7 redson why low-temperature, or, at least, a mid-temperature, coke _ . 
should not be made in a standard-type byproduct oven, except the as 
reduction of capacity due to increase of coking time. It is this 9 
increase of coking time that renders low-temperature coking less NG 
economical than the usual high-temperature process. _ a 

| American and Canadian developments —In 1929 the world’s largest oe 
low-temperature plant ® was built at New Brunswick, N.J., but was 4 
unable to compete with other fuels in the lean years after the financial Ss 
crash of 1929. This plant, designed to carbonize 640 tons of coal os 
per day,-consisted of eight rotary retorts which followed the design a 
of the K.S.G. retort which had been operating in Germany for several ry 
years. Unfortunately, American coals acted differently from the Os 
German coals in this retort, and much trouble was experienced in | a 
getting the right blends to give a satisfactory lump coke for domestic 
use. Also, profitable outlets for the low-temperature tar were not a 
found. Despite much research the tar acid did not prove suitable Se 
for the resin plastic trade and could be sold only for fuel purposes in - 
competition with cheap oil. | | a 

_ Although confidence in the future of low-temperature carbonization 7 
in the United States suffered a severe blow with the failure of the large . 
New Brunswick plant, the Pittsburgh Coal Co. is developing the - 

| Wisner process ® under license from owners of the Wisner patents. oo 
For the past 18 months the company has been operating a 25-ton-a- - 
day Wisner unit and in 1933 plans to build a 75-ton-per-day unit. | 
The Pittsburgh Coal Co. also controls the patents on the Illingworth " 
process for the United States and Canada. | | 8 

The plant of the Lehigh Briquetting Co. near Dickinson, N.Dak., : 
_ after being closed for some time, is again in operation. Raw lignite S 

of about 6,400 B.t.u. is carbonized by the Lurgi process,” forming a . 
char which is pulverized and briquetted with pitch binder, making 2 
a fuel of about 13,000 B.t.u. : 

The Hayes process, at Moundsville, W.Va., which produces a — a 
briquetted fuel from carbonized bituminous slack, has operated im- | 
termittently in accordance with market demands. / 

Tests by the Canadian Department of Mines at the Illingworth | 
Experimental Plant in South Wales showed that Sydney coal from 
Nova Scotia was suitable for this process and produced a hard, dense 
fuel suitable for Canadian conditions of househeating.™ | 

8 Ab-der-Halden, Ch. Continuous Low-Temperature Distillation in the Rotary Hearth Furnace: Proe. 
3d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., part 1, 1931, pp. 352-367; Chimie et Industrie: special 
no., Mar. 1932, &é. 234-240. | | 

54 Berthelot, C., work cited. 
5 Soule, R. P., The ‘‘K.S.G.” Low-Temperature Carbonization Plant at New Brunswick, N.J.: 

Proc. 2d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., vol. 1, 1928, pp. 494-507. 
% Allen, W. H., Jr., Low-Temperature Distillation of Coal by the Carbocite Process: Proc. 2d Internat. 

Conf. Bit. Coal, Carnegie Inst. Technol., vol. 1, 1928, pp. 403-412. 
87 Fieldner, A. C., work cited, p. 35. 
58 Balph, James, and McQuade, M. J., Low-Temperature Carbonization of Coal by the Hayes Process: 

Proc. 2d Internat. Conf. Bit. Coal, vol. 1, 1928, pp. 269-279. 
. _ © Report of tests on Sydney coal in the Illingworth low-temperature carbonization retort. Investiga- 

tions on Fuels and Fuel Testing, No. 721, Canada, Dept. of Mines, 1929, pp. 8-30,
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: | - Low-temperature carbonization has possible interest only to the 
Bo coal operator who seeks to produce a premium domestic fuel from his | 
a slack coal.. A commercially successful process must produce a | 
oo _ reasonably dense and strong lump fuel, which must be sold ata price 
7 that will bear most of the costs of the operation. The returns from 
: tar and light oil will not be any greater than the prevailing price of the 
ao corresponding products from petroleum, which, under present con- 
a ditions, means a very low return from the byproducts. In general, : 
BE low-temperature processes will have to meet severe competition from | 
a - anthracite and high-temperature coke, even though it is granted that _ 

ee easier ignitability and ability to hold a fire are real advantages for | 
0 the low-temperature product. At-present no low-temperature process © 

be! has demonstrated that it can operate at lower cost than existing | 
Po high-temperature plants. > | : 

B= | HYDROGENATION AND LIQUEFACTION OF COAL - | 

cre Bergius process-—Dr. Frederich Bergius, inventor of the process | 
me for the hydrogenation and liquefaction of coal, states that the direct | 
eee addition of hydrogen to coal was first carried out in his laboratory in | 
a Hanover in 1913, as a result of some 3 years’ study of the chemical - 
» , nature of coal. In his first experiments a product resembling | : 
ee anthracite was obtained by subjecting cellulose to very high pressures 
Be in steel bombs at elevated temperatures. In 1912 and 1913 he found. 
Be that under certain conditions of temperatures and pressures the chem- 
eo : ical compounds in coal could be made to take up hydrogen and be 
ro -.  gonverted into liquid and gaseous compounds and pressures of 100 |. 
Be atmospheres at temperatures of 350° to 400° C. Parallel experiments 
eo with oil instead of coal showed that heavy oils and tarscould becracked.  - 
be and hydrogenated under pressure with large yields of light, saturated 
fa hydrocarbons. Even in these early experiments as much as 85 percent 

of the coal was converted to gaseous liquids and benzene-soluble 
| products. It was not until 1921 that the principal difficulties in | 

: | developing high-pressure apparatus on a technical scale were over- 
| come and a systematic examination of various types of coal and lignite 

| was undertaken. | 
In normal bituminous coal the ratio of hydrogen to carbon is ap- 

| proximately 16 to 1, while in petroleum the ratio is about 8 to 1, 
hence in the conversion of coal to oil 1t 1s necessary to double the quan- | 
tity of hydrogen. The process of liquefaction of coal consists in 
cracking coal molecules with simultaneous absorption of hydrogen, 
or possibly absorption of hydrogen, followed by splitting up of large 
molecules into smaller ones, with continued addition of hydrogen. | 

| In the large-scale process as finally developed in 1926 at Rheimau 
by Bergius, a paste of finely pulverized coal mixed with about 40 
percent of its weight of oil from a previous cycle and 5 percent of 
iron oxide was pumped through a heat exchanger into a thick-walled 
steel reaction cylinder, where it was subjected to the action of hy- 
drogen at a pressure of 150 to 200 atmospheres and a temperature of 
450° to 490° C. The éffluent was a black, mobile liquid containing 
the residual inorganic matter and unconverted carbonaceous matter 
of the charge. The oil was distilled from the solid residue, which 

6 Bergius, F., The Transformation of Coal into Oil by Means of Hydrogenation: Proc. Ist Internat. 
Conf. Bit. Coal, Carnegie Inst. Technol., 1926, pp. 102-131. me
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| contained the sulphur of the coal combined with the iron oxide. = . . 

The gases formed were treated to recover the hydrogen, which was 4 

a used again in the process. The yields from a typical gas-flame coal 4 

, of 6 percent ash are as follows: | —_ rs: 

| 
Yield as Co 

weight per- US 

cent of coal “ 

Product: 
| . charged i 

| Neutral refined motor spirit (boiling range, 86°-446° F.)----------- 15. 0 a 

Diesel oil and creosote oil____------------------------------777- 
20. 0 oe 

Lubricating oil___---------------------------------
-000 000007 6..0 ee 

Fuel Oil....__-___- ween enn ne enn ne 8.0 — 4 

Gas_______ ne nn nn nnn 
23.5 4 

" - Coke... eee en nen nee nner 24. 0 H 

Water... 2 -- nnn nen 
7.5 8 

- Ammonia.__.__----------------n on 5 ny 

Los8...____-- ee ene nnn nnn nr 5. 5 a 

otal... 2.2222 eee eee nee nee eee eee eee HO.0 oo 

Note.—Total includes 5 percent hydrogen and 5 percent iron oxide added to the charge of coal. . oe wl 

_ _ The process of the I. G. Farbenindustrie—While Bergius was com- a , 

pleting the development of his large-scale plant at Rhemau the I. G. 8 

-Farbenindustrie, which previously had carried to commercial success _ a: 

the synthesis of ammonia and methanol, attacked the problem of | oe 

: coal liquefaction. They found that by admixture of suitable catalytic 8 

_ materials the yields and proportion of gasoline to heavy oil could be ae 

increased, and the quality of the oils could be improved by elimina- ee 

tion of the phenols and cresols that detracted from the value of the © 

Bergius oil.: According to Grimm:™ | | | . 

_ The greatest activity was found when catalysts containing elements of group 6 | : 

| of the periodic system, especially molybdenum and tungsten, were used, and fur- a 

| thermore that the efficiency of these could be augmented by certain combinations oe 

with metalloids. In place of metalloids, other activators alone or in combination _ 

with them were found to be effective. | | oa 

_ The company has developed poison-resisting catalysts, such as the © ae 

sulphides themselves; and it is claimed that, through proper selection of 

of catalysts, the proportions of high- and low-boiling hydrocarbons 4 

can be controlled, together with the relative amounts of aliphatic “4 

and aromatic hydrocarbons in the oil. About 1927 the I. G. acquired a 

the Bergius patents and constructed a commercial plant for hydro- 

| genation of brown coal and tar at Leuna near Merseberg. In Novem- | : 

ber 1928 Krauch® reported the annual production of 70,000 tons 4 

: of gasoline by hydrogenation, of which 40,000 tons were obtained from : 

| coal and the remainder from petroleum and coal tar. | | 

“In recent years it is believed that direct hydrogenation of brown 

coal has been superseded largely by hydrogenation of mixtures of 

approximately 85 percent brown-coal tar and other tar oils and 15 | - 

percent petroleum crudes. The annual output of gasoline has been : 

about 100,000 to 150,000 tons per annum. : 

In view of the application of the hydrogenation process to the re- : 

fining of petroleum the Standard Oil Co. of New Jersey jomed with 

‘the L. G. Co. in 1927 for further development of the process and its 

“a Warren, T. E., Status of Hydrogenation of Petroleum, Bitumen, Coal Tar, and Coal: Canada Dept. of 

Mines, Mines Branch, Mem. Series, No. 52, 1932, 8 pp. o. 

2 Grimm, H. G., The Processing of Coal and Oil with Special Regard to the Catalytic High-Pressure 

Hydrogenation: Proc. 3d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., vol. 2, 1931, pp. 49-65. 

C sal Krauch, Qari, Catalysis Applied to the Conversion of Hydrocarbons: Proc, 2d Internat. Conf. Bit.
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: exploitation in the United States.** Unusually rapid progress was 
— made in developing a flexible process for refining high-sulphur as- | 
Pe phaltic crudes and refractory tars and residues with a yield of more : 
a than 100 percent distillate by volume. ' Large-scale plants now oper- | 
a ating at Bayway, N.J., and Baton Rouge, La., are said to be produc- 
Be ing hydrogenated products on a price basis at least equal to that of | 
oo the older refining methods.® — . : 
Be British developments —Following. closely the original work of | 
os Bergius, British investigators took up experimental study of the 
o hydrogenation of bituminous coal. Summaries © of the large amount 
E of work conducted by the Mining Research Laboratory of Birmingham 
fe _ University were presented at the several international conferences. 
“ These showed that catalysts, of which ammonium molybdate was 
is the best, mcreased the yields of liquid products and that high-rank 
oe bituminous coals, such as occur in the eastern United States and _ 
Po Nova Scotia, are more completely liquefied than low-rank coals of 
es _- higher oxygen content. These results have been confirmed on a : 
ce _ series of American coals by Beuschlein, Christensen, and Wright,° - 
ee working at the University of Washington. — | a | , 
ge In 1927 the Fuel Research Station installed a continuous Bergius 7 
bos _ experimental plant capable of treating 1 ton of coal per 24 hours. - 
ae The results obtained were similar to those of Bergius. A mixture of | 
Re 20 parts of coal, 8 parts of tar oil, and 1 part of alkaline iron oxide 
a _ gave, in percentages by weight of the coal used: 50 percent distillable | 
ee oil, 20 percent gas, and 15 percent partly converted material. | 

oa Undoubtedly the iron oxide had a catalytic action, for parallel experi- 
Be ments without the oxide gave an insoluble residue of 50 percent, 
po compared with only 10 percent with the oxide. Equally good results 

ae were had with zinc oxide and nickel oleate and much better results 
— with lead hydroxide and tin hydroxide and tin sulphide.” _ 
a Hydrogenation of tar—Using an ammonium molybdate catalyst 
mo suspended on active charcoal, together with sulphur, about 60 percent 
i by weight of motor spirit was obtained from hydrogenation of low- 

temperature tar oil (distilling up to 360° C.) by a single treatment at 
oe ~ 480°-495° C. and 200 atmospheres pressure.” The molybdenum 

consumption was 0.03 percent and the hydrogen consumption 8.8 
percent of the raw material treated. The yields obtained were 11.6 

| imperial gallons of motor spirit and 8.6 gallons of Diesel oil from the 
20 gallons of tar obtained by the low-temperature carbonization of 
1 ton of coal. Ss 
Morgan and Veryard”™ likewise found that molybdic acid plus 

- sulphur was the best catalyst for hydrogenation of the heavier con- 
stituents of tar boiling above 200° C. The waxes from low-tempera- 

64 Haslem, R. T., and Russell, R. P., Hydrogenation of Petroleum: Ind. and Eng. Chem., vol. 22, 1930, 

a Industrial and Engineering Chemistry, Progress in Petroleum Hydrogenation: News ed., vol. 10, 1932, 

a Graheva, J. Ivon, Some Aspects of the Hydrogenation of Coal: Proc. 2d Internat. Conf. Bit Coal, Car- 
negie Inst. Technol., vol. 2, 1928, pp. 456-484. Graham, J. Ivon, and Skinner, D. G., Further Investiga- 
tions Connected with the Action of Hydrogenation upon Coal: Proc. 3d Internat. Conf. Bit. Coal, 
Carnegie Inst. Technol., vol. 2, 1931, pp. 17-27. 

8? Beuschlein, W. L., Christensen, B. E., and Wright, C.C., Hydrogenation of American Coals: Ind, 
and Eng. Chem., vol. 24, 1932, pp. 747-751, 1010. 

68 Lander, C. H., Oil and Petrol from Coal: Proc. Royal Inst. Great Britian, vol. 27, pt. 1, 1932, pp. 

"0 ae Research Board, Report: London, 1932, 96 pp. 
70 King, J. G., and Matthews, M. A., Motor Spirit from Hydrogenation of Tar: Gas Eng., vol. 49, 1932, 

pp. 593-597; Gas Jour., vol. 200, 1932, pp. 213-215; Jour. Inst. Fuel, vol. 6, 1932, p. 33. 
“1 Morgan, Gilbert T., and Veryard, Jack T., Hydrogenation of Low-Temperature Tar Products: Jour. 

Soc. Chem. Ind., vol. 51, 1932, pp. 80T-82T.



| ss RECENT DEVELOPMENTS IN COAL UTILIZATION 445 | 2 

- ture tar yielded mobile, colorless oils, the distillates of which were of a 

low specific gravity, low iodine value, water white, and stable on g 

exposure. | | ~ 

- Padovani and Bartholomaeis ” obtained almost a theoretical yield 7 s 

of saturated hydrocairbons by the hydrogenation of phenolic tars, a 

using molybdenum and cobalt sulphides as catalysts. Ql 

| Cawley,” using a catalyst consisting of charcoal impregnated with oe 

ammonium molybdate, completely deoxygenated and partly hydro- 

genated phenol at 450° C. and at.an initial pressure of 100 atmospheres : 

of hydrogen. With 10 percent of catalyst the pehnol was converted eg 

almost completely into benzene and cyclohexane after 2 hours of 4 

heating at 450° C. Addition of sulphur improved the catalyst og 

efficiency and increased the ratio of cyclohexane in the product. : os 

| Schoorel, Tulleners, and Waterman “ converted benzene almost 8 

entirely into cyclohexane by hydrogenation at 190° C. and on raising Se 

the temperature to 460° C. transformed the cyclohexane into methyl ok 

| cyclopentane. Similar treatment of paracymene at 200° C. yielded os 

methane. : | 8 

Fischer @ and associates, at the Milheim-Ruhr Coal Research ws 

Institute, found molybdenum oxide catalysts more effective than ay 

- molybdenum sulphide for the reduction of tar pehnols to benzene 4 

hydrocarbons at ordinary temperatures and pressures; but, at temper- a 

atures of 400° to 450° C. and maximum hydrogen pressures of about OS 

200 atmospheres, Tropsch,” at the Coal Research Institute in Prague, a 

found the sulphides of molybdenum, tungsten, and cobalt and 3 

molybdic oxide to be very effective catalysts for the reduction of : 

-eresols; nickel hydroxide was only slightly less effective. Nickel | 

sulphide, zine chloride, aluminum hydroxide, vanadium oxide, “ 

chromium hydroxide, uranium oxide, and cobalt hydroxide were only O 

moderately active. Zinc oxide, ferric hydroxide, ferrous sulphide, 8 

and tungstic oxide were without any catalytic effect. Hydrogenation | 

of the hydrocarbons formed took place simultaneously with the " 

reduction of the hydroxyl group but more extensively at lower than at ; 

higher reaction temperatures. Molybdenum and tungsten sulphides ms 

were the best catalyzers for the hydrogenation of gas oil. Sulphides 4 

of the iron group had some value, but the oxides were entirely 4 

ineffective. : o 

As a result of the work of Imperial Chemical Industries, Ltd., on a 

developing a process for the manufacture of gasoline from British 4 

bituminous coal a continuous experimental plant treating 15 tons of od 

coal per day was started in 1929 and operated for about 2 years. ee 

The process is similar in principle to that of the I. G. and is best - 

understood by reference to figure 34, the materials flow sheet, and me 

figure 35, the flow diagram of the plant. The process is described : 

briefly by Gordon,” of Imperial Chemical Industries, as follows: Q 

The raw material—coal, tar, or oil—is treated with hydrogen in the presence | 

of catalysts at temperatures between 400° and 500°C., and at a pressure of 200 

72 Padovani, C., and Bartholomaeis, E. D., Hydrogenation of Tar: Anali Chim. Appl., vol. 22, 1932, p. 221 

73 Cawley, C. W., The Reactions of Phenol with Hydrogen at High Pressures: Fuel, vol. 11, 1932, pp 

2 Setioorel, G. F., Tulleners, A. J., and Waterman, H. I., J. Inst. Pet. Tech., vol. 18, 1932, p. 179. 

75 Fischer, Franz, Babr, Theo, and Petrick, A. J., The Catalytic Reduction of Tar Phenols to Benzene. | 

Hydrocarbons: Brennstoff-Chem., vol. 13, 1932, pp. 45-46. 

6 Tropsch, Hans, Catalysts for High-Pressure Hydrogenation of Phenols and Hydrocarbons: Proc. 3d 

Internat, Conf. Bit. Coal, Carnegie Inst. Technol., vol. 2, 1931, pe. 35-48; Fuel, vol. 11, 1932, pp- 61-66. . 

rdon, K., Oil from Coal; position of the Hydrogenation Process: Iron and Coal Trades Rev., vol. 

126, 1938, pp. 127-128. For extended description and theory of process see: Gordon, K., Oil from Coal: 

Trans. Inst. Min. Eng., vol. 82, pt. 4, 1932, pp. 348-363; Fuel, vol. 10, 1931, pp. 481-484. |
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Pee to 250 atmospheres, either in one operation or in successive stages. The raw an Bo material is thus completely converted into gasoline, and other light oils if required, | | oe and hydrocarbon gas. In the case of coal, the ash of the coal and a small pro-| : a portion of the carbonaceous matter, is left as a solid residue which can be used | 

- : | “=s2 | | . Be | one 7 
ae | > ES> Sh - Oe - 

eS bl; Pasting oil Lm 3-2 " 73- Hydrogen , ae | | | | : MIG p =18 a// | | eS | VE Paste A— oo, | 

a | 
i . . . . OP —, ee ey Liquor / i - &- S17 ORR ee oo @ products *. _ oO a So , . <3 Sludge OO — > Gas Oy , 
ie 8 recovery OLN . 

b , y 7S . = ; 
c Ye Is - Refined | ne b Yj Ke gasoline . mo 

Mf SS 4616 tons | See ag a, “2, " oe 
" | Re Final Bo 

. Rp *] refinery 

pee RIDE TOI, pO ‘ . . Be - EES Recycle SSR RY OR oo : - S . ; ef, RK —Hydrogen }* . be | — RR4 RK . - | 
Kee . A . . Be . Re BN Liquor . | Gasoline - ti wets : ee x x 5 . ; : oa 

he . ° pee Secondary "OBS . . | Pos ss ‘stil ONY BEES) middie ol 
pie . ROOT ON SSIS Qy N : b ROEM QA ery Ash 

be _ | FIGURE 34.—Materials flow sheet for coal hydrogenation. | 

Pos _ for steam raising. The gas is used as the raw material for hydrogen manufacture , a which follows the general lines so well worked out for ammonia synthesis. The 
MP yield obtained is 62 percent by weight of: gasoline from ‘coal, 80 percent from co _ low-temperature tar, and 90 percent from creosote oil. Including the coal required 

Compressed make-up Hydrogen , 
oo. Hydrocarbon gases to methane steam plant 
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prepasation Liquid-phase hydrogenation Gas-washing plant Vapor-phase é Sludge from converter hydrogenation 2 
Liquid-phase crude products Vapor-phase crude products 8 . 

Crude gasoline Refined gasoline a 
. a 

tase : J i} Le: 
i Insoluble matter if Crude g 

i Sa for fuel | | | | kaso | | 3 

Slodge-extraction plant Liquid-phase sul Vapor phase still Final still Refined gasoline tank 

FIGURE 35.—Flow diagram of coal-hydrogenation plant of Imperial Chemical Industries, Ltd., at Billing - 
ham-on-Tees, England. 

for power generation and heating, 3% tons of coal are required for the production of 1 ton of gasoline by the hydrogenation of bituminous coal. 
To obtain low costs large-scale operation is essential. Messrs. Imperial Chemical Industries, Ltd., worked out in detail a plant for the manufacture of



| RECENT DEVELOPMENTS IN COAL UTILIZATION 447 ae 

214,000 tons per year of gasoline (5 per cent of the country’s requirements). | oe 

| The total capital required, including working capital, was £8,000,000, and the : 

production cost, including overhead charges and obsolescence, was 7d. perimperial | 3 

gallon. Such a plant would replace part of its coal consumption by low-temper- 

ature tar and creosote oil when these materials were available at suitable prices. 2 

-- Sinee last year, when Imperial Chemical Industries, Ltd., first published their _ 

results, work has continued at their Billingham laboratories, with the result that oe 

a, somewhat smaller plant than that previously envisaged has now proved eco- Seg 

nomically practicable. . 7 oO : 

In the preceding estimate of the cost of producing an imperial : 

gallon of gasoline, 2d. of the 7d. total cost represents the cost of the 2 

coal. The over-all thermal efficiency of the plant is 43 percent; as 

that is, 57 percent of the original heat units in the coal used are lost " 

| in the transformation into gasoline. a 

SYNTHESIS OF CHEMICAL PRODUCTS FROM GASES PRODUCED | on 

FROM COAL OR COKE . oO oe 

- The synthesis of ammonia from nitrogen and hydrogen became a 

possible when chemists discovered ‘that certain substances ealled aa 

“catalysts” greatly speeded up chemical reactions, and the com- a 

mercial production of synthetic ammonia became a reality when | a4 

engineers devised gas-tight equipment in which the process could be a 

conducted under pressures of hundreds of atmospheres and at tem- 4 

peratures approaching red heat. This accomplishment marked the 7 

beginning of a new epoch in chemical engineering. Useful chemical - er: 

compounds formerly obtained by round-about methods from plants =... 

or animals now could be synthesized directly from the elements OO 

carbon, hydrogen, and oxygen, or from simple compounds of these _ as 

elements, such as carbon monoxide, water, acetylene, and ethylene. _—. = 

European chemists were quick to see the possibilities of making ee 

alcohols and hydrocarbon motor fuels from water gas or coke-oven gas. so 

Methanol, higher alcohols, and dimethyl ether from water gas.— a 

Fischer and Tropsch ” reported the production of a mixture of hydro- oy 

carbons, alcohols, aldehydes, ketones, and organic acids by pressure a 

synthesis from water gas using an alkalized iron catalyst, although od 

the mixture, which they called ‘‘synthol’”’, was usable for motor fuel 8 

it was obviously inferior to a straight hydrocarbon gasoline, and the Os 

pressure process was dropped in favor of the subsequently discovered - 

atmospheric pressure synthesis, which yielded hydrocarbons only. 4 

Patart ® and Audibert ® in France and the Badische Anilin und | 8 

Soda Fabrik (now the I. G. Farbenindustrie) in Germany developed 

methods independently for producing methanol from carbon monoxide - 

and hydrogen. The methods were essentially similar to the produc- oo 

tion of synthetic ammonia and consisted of subjecting 2 volumes of re 

hydrogen and 1 ef carbon monoxide to pressures of 200 to 800 atmos- 

pheres at 300° to 450° C., in the presence of catalysts of zinc oxide, . 

zinc chromate, copper, etc. Commercial development in the manu- : 

78 Fischer, Franz, and Tropsch, Hans, Uber die Reduktion des Kohlenoxyds zu Methane am Eisen- 

kontakt unter Druck: Brennstoff-Chem., vol. 4, 1923, Ps 193, vol. 5, 1924, pp. 201, 217; also, see Fischer, Franz, . 

The Synthesis of Petroleum: Proce. ist Internat. Conf. Bit. Coal, Carnegie Inst. Technol., 1926, Pp; 234-246. 

atart, Georges, The Industrial Transformation of Bituminous Coal into Organic Technical Products: 

Proce. ist Internat. Conf. Bit. Coal, Carnegie Inst. Technol., 1926, pp. 132-160; Une nouvelle conquéte de ; 

la catalyse sous pression: la production industrielle de l’alcool méthylique de synthése: Chimie et Industrie, - 

vo dhe gE. ie fabrication des carburants synthétiques aux depénds des mélanges decarbone et d’hys | 

drogéne: Chimie et Industrie, vol. 13, 1925, pp. 186-194; trans. in Fuel, vol. 5, 1926, D. 170; also A Contribution : 

to the Study of the Syathesis of Methy! Alcohol: Proc. 2d Internat. Conf. Bit. Coal, Carnegie Inst. Technol.
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: facture of methanol proceeded rapidly.. The German I. G. organiza- | 9 tion, due to its experience on synthetic ammonia manufacture, was : ; | ahead of other countries and exported synthetic methanol in 1925, : Be but it was not many years until methanol was being made commer- Se cially in England, France, the United States, and other countries. 
In 1927 the Du Pont Ammonia Co. at Belle, W.Va., adapted the | . methanol process to the removal of carbon monoxide from the water- oo gas hydrogen used in the ammonia process, thus advantageously ae combining the manufacture of methanol and ammonia. In the same bo year the Commercial Solvents Co. began manufacturing methanol | i from the waste fermentation gases (carbon dioxide and hydrogen) a resulting from the butanol fermentation of corn. In 1929 the Union pel _ Carbide Co. began production of synthetic methanol from the waste e carbon monoxide issuing from calcium carbide furnaces. es _ The production of synthetic methanol has held up well during the a depression years. Some of the manufacturers also produce from water poy gas higher alcohols, such as propanol and isobutanol, the newest a addition being dimethyl ether, a liquefied gas boiling at —24° C., a | which is being offered for solvent and other purposes. In 1929 the b , Pittsburgh Experiment Station of the United States Bureau of | a Mines, in its investigation of the fundamentals of the methanol 

eo process, described the conditions under which this substance was : ye) obtained as a byproduct in the manufacture of methanol. - | Be Chemical utilization of coke-oven gases.—When synthetic ammonia coe and methanol began to attract attention, European coke-oven com- ae _ panies whose plants customarily are situated at the mines where the i | market for gas is limited took advantage of the opportunity to utilize - the 50 to 60 percent of hydrogen in coke-oven gas. The-hydrogen is a separated by cooling the coke-oven gas to very low temperatures | aan ( nage C.), at which all the constituents but hydrogen become 
o 1quid. . . . 

By 1929, nearly 100,000,000 cubic feet per day of coke-oven gas | were being liquefied for the extraction of hydrogen for ammonia | synthesis; and today it is estimated that 40 plants are making | - synthetic ammonia from coke-oven gas, largely in European coun- | tries.“ Five of these plants combine the manufacture of ammonia | | and methanol, while a few have developed procedures for fairly | complete utilization of each of the different constituent gases in the | | manufacture of various chemical products. For example, the coke- oven plant of the Bethune mines in France, in addition to synthetic | ammonia, methanol, and the usual coke-oven byproducts, is manu- facturing ethyl alcohol and ether from the ethylene in coke-oven gas. 
At the Ougree (Belgium) coke-oven plant a process has been developed for producing ethyl and isopropyl alcohols, ethers, and acetone from the unsaturated constituents of coke-oven gases. This company converts methane to carbon-free carbon monoxide and hydrogen for the production of synthetic ammonia or methanol, mixing the purified 

‘| Industrial and Engineering Chemistry, Synthetic Dimethyl Ether; Properties and Application: News ed., vol. 10, 1932, p. 136. 
8 Brown, R. L., and Galloway, A. E., Dimethyl Ether: Ind. and Eng. Chem., vol. 21, 1929, pp. 310-313; vol. 22, 1930, pp. 175-176. 
% Pallmaerts, F. A. F., Synthetic Ammonia Plant at Ostend: Ind. and Eng. Chem., vol. 21, 1929, pp, 22-29; also, Proc. 2d Internat. Conf. Bit. Coal, Carnegie Inst. Technol., vol. 2, 1928, pp. 178-201. Battig, Rudolph, The Manufacture of Ammonia by the Mont-Cenis Process: Proc. 2d Internat. Conf. Bit. Coal, Vol. 2, 1928, pp. 202-222. Delorme, Jean, The Processes of Georges Claude for the Separation of Gas by Liquefaction and the Synthesis of Ammonia: Proc. 2d Internat. Conf. Bit. Coal, vol. 2, 1928, pp. 223~230. * Thau, A., The Chemical Utilization of Coke-Oven Gas: Gas World, coking section, vol. 97, 1932, p. 10. Osterrieth, J. W., and Dechamps, Georges, The Production of Organic Compounds from Coke-Oven Gas: Gas Jour., vol. 201, 1933, pp. 202-206; Gas World, coking section, vol. 98, 1933, no. 2531, pp. 8-11; Jour. Inst. of Fuel, vol. 6, 1933, pp. 215-225.
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 eoke-oven gas with steam and passing it over catalysis of nickel ok 

activated with rare earths and heated to a temperature of about | 
800° C. , : | . / 

In the Kuhlmann process, which is used by several French synthetic a 

ammonia plants, coke-oven gas or methane mixed with superheated 
steam is passed under pressure through a chamber like a regenerator - 

filled with checker brickwork encased in a steel shell and heated to 

about 1,300° C. The methane is decomposed, and the carbon a 

liberated is subjected to the water-gas reaction.” | . 

| The Gesellschaft fiir Kohlentechnik at Dortmund-Ewing, Ger- & 

many, has developed processes for the production of pure nitrogen- : 

| hydrogen for ammonia synthesis by the cracking of mixtures of o 

- methane, air, and steam and scrubbing out the carbon dioxide formed. - 

They use an externally heated reaction vessel made from a heat- we 

resisting alloy of 20 percent nickel, 25 percent chromium, and 55 (oo 

percent iron.* The United States Bureau of Mines cyclic process *” UY 

avoids the use of expensive alloy reaction vessels by employing a oh 

water-gas generator in which the coke bed is replaced by a bed of 

alumina refractories impregnated with nickel catalysts. The catalyst coe 

bed is heated to the reaction temperature of 1,100° C. by blasting 3 

with air and gas; steam and gas then are passed through the bed until i 

the temperature drops to 900° C., when the blast is turned on again; “4 

85 to 95 percent decomposition is obtained readily. | ie 

| Acetylene and benzol from methane in coke-oven gas.—Acetylene is “ 

very active chemically and reacts readily to make a large variety of —— 

compounds. It is the starting material for thé new rubber substi- fo 

tute, ‘‘Duprene,” and it can be converted completely into benzol or 

| high-grade antiknock motor fuels. Two general lines of attack have | - 

been followed in the development of methods for the conversion of oe 

methane into acetylene or benzol: (1) Pure thermal decomposition | 

| and (2) electrical discharge. _ | oo | a ig 

co Recent reviews of the literature ® on the thermal decomposition 

| of methane show that investigators in this field—Fischer, Wheeler, 2 

| Nash, Frohlich, etc.—are in substantial agreement that the maximum ‘ 

yields of acetylene, ethylene, and benzol are obtained when the a 

methane is brought momentarily to a high temperature (for example, . 

1,600° C.) and then cooled quickly. : | . 

Osterrieth ® states that the Société Franco-Belge d’Ougrée has 

devised a thermal pyrolysis. process which yields a gas containing 8 - 

percent acetylene. Thirty-five to forty-five percent of the methane : 

is converted to acetylene. : | | 
Franz Fischer and associates,” continuing their investigations of | 

the conversion of methane to acetylene by treatment at low pressures 

(50 mm water column) with high-tension electrical discharges, | 

obtained 7 percent acetylene in coke-oven gas. Thirty-two cubic 

| meters of the acetylene-containing gas then were passed over a | 

& Binge, C., The Utilization of Methane in Coke-Oven Gas: Metallbérse, vol. 22, 1932, pp. 1053-1054. , 

Hirsch, E., Bull. Mem. Soe. Ing. Civils France, vol. 85, 1932, pp. 286-302. 

% Gluud, W., and others, 1925 Ber. Gesell. Kohlentechnik, Dartmund-Ewing, Germany, vol. 1, pp. 248, 

515; Hydrogene: vol. 3, 1930-31, p. 20. 
7’ Hawk, C. O., Golden, Paul L., Storch, H. H., and Fieldner, A. C., Conversion of Methane to Carbon 

Monoxide and Hydrogen: Ind. and Eng. Chem., vol. 24, 1932, pp. 23-27. 

8 Storch, H. H., Physical-Chemical Properties of Methane: Inf. Circ. 6549, Bureau of Mines, 1932, 14 

pp. Fischer, Franz, and Pichler, Helmut, The Benzine and Acetylene Synthesis: Brennstofi-Chem., 

vol. 13, 1932, pp. 381-383, 406-411, 435, 441-445. 
%” Osterrieth, J. E., The Production of Organic Compounds from Coke-Oven Gas: Jour. Inst. Fuel, vol. 

6, 1933, Pp. 215 225. Smith, H. M., Grandone, Peter, and Rall, H. T., Production of Motor Fuels from 

Natural : Rept. of Investigations 3143, Bureau of Mines, 1931, 3 pp. 

%” Peters, Jurt, and Neumann, Ludwig, Formation of Liquid Hydrocarbons from Acetylene: Brennstoff- 

Chem., vol. 14, 1933, pp. 165-168. eee
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os catalyst of iron-nickel and yielded 1.7 liters of benzol containing light ! 
| oils. A large-scale experimental plant has been installed at the z nitrogen plant of the ‘‘Ruhr-Chemie” at Holton in the Ruhr 

district.*! a | | oo | | ~ Synthetic gasoline from water gas at atmospheric préssure.—The 
production of synthetic gasoline by passing mixtures of hydrogen and 
carbon monoxide at atmospheric pressure over iron or cobalt catalysts 
at approximately 260°-C., reported by Fischer and Tropsch * in Se, 1926, has not reached commercial realization, although a semicom- : mercial scale plant at the Milheim Coal Research Institute has been = operating experimentally during the past few years. ‘The earlier | | cobalt catalyzers have been superseded by nickel-manganese-alumi- 

- num oxide on kieselguhr.* This catalyzer gave yields of 100 to- eo | 120 cm of liquid products per cubic meter of gas during 4 weeks of 
| continuous operation. The yield then had decreased to 30 percent — Bo _ of the initial value.: The catalyst must be regenerated by removing OS the accumulated paraffin. The optimum reaction temperature f ranges from 190° at the beginning of a run to 210° C. at the end. . The principal difficulties in large-scale commercial operation of the 

ass process are to dissipate the high heat of reaction and keep the catalyst — a at the proper temperature; also, the gases must be purified carefully i to remove sulphur. It is believed that these problems are nearly be solved. | . | | , 
: —_ | SUMMARY | | : 
. A review of the world-wide technical developments in the utilization Bo of coal during the depression years shows little tangible progress in : providing new markets for coal. In the United States continued b: competition by cheap petroleum and natural gas has prevented fo tactical application of new methods of coal processing because of a Tack of adequate market for the liquid and gaseous byproducts; : _ therefore, low-temperature carbonization must support itself almost | _ Wholly on the returns from low-temperature coke. The possibility | has not yet been demonstrated in the United States. - 

| The technical process for hydrogenating and liquefying coal is | now available and may be put to use when and if a failing petroleum 
supply requires oil from coal. The process is too costly for use under 
present conditions. et 
_A number of important elements, such as ammonia, methanol, | higher alcohols, solvents, etc., are now being made from gases ob- 

tamed from coal; but even if all the ammonia and methanol consumed 
in the United States were made from coal it would require only 
700,000 tons per annum, or 0.15 percent of the 1930 production of 
bituminous coal. There seem to be no uses for coal in sight which | run into sizable tonnages other than combustion for the generation 
of heat and power. | 7 7 
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_ In 1932 the production of fuel briquets declined to the lowest level oy 
--- since 1921. According to reports courteously furnished the Bureau of i 

Mines by the operators of briquetting plants, the total output in 1932 oH 
was 470,604 net tons valued at $3,458,663, a decrease of 32.6 percent _ as 

Lo in tonnage and 34.3 percent in value from 1931. Oe 
The progress of the industry since 1907, the date of the first statisti- oy 

cal survey covering fuel briquets, is recorded in the following table. eae 

a Salient statistical trends in the fuel-briquet industry, 1907-32 | 3 
ae) 

/ . Production of briquets _ Value Average value - 2 

> Im- | Con- |: of N um. Aver- Per 3 

a East- | Cen- |Pacific | ports | SUMD-| Prod- | ber of] age | / 
Year or yearly average| ern | tral | Coast | Total P Hon ! iets plants our a 

States | States| States) =| sands | oper- | plant, | Penn-| Cen- . , ws 
. . . oT of ation |. tons | syl- ital | ioe 

| Thousands of net tons oma . vanla | States oe 

YEARLY AVERAGE . a 

1907-9.........-.----| @ | @ | @ |. 99] @® | 99] 345] 12] gen} @ (2) . i 
1912-15. ..............| 76 90 53 219 (3) | 219 | 1,037 17 | 13,179 | $2.68 | $4.62 ey 
1916-20---.----..----| 120] 172] 107| 408] (@) | 408|2763/ 13] 30,640| 417| 7.48 8 

. 1921-25._........-.-..| 188 299 140 | — 627 12 639 | 5, 418 14 | 48,672 | 6.04 9. 07 a 
1926-30-.--.----------| 268] 648|° 115] 1,031] 84] 1,115] 8,354| 22] 47,646] 6.42| 8.36 aS 

YEAR . A 
1928....-....--.------| 220} 605| 113] 947| 71/1,0181 7,706] 21 | 45,115/ 638] 8.38 : 
1929__.....-.---..--...| 325] 788 99 | 1,212 89 | 1,301 | 9, 515 25 | 48,497 | 6.22 8.13 ru 
1930.------------------| 301] 641]  87| 1,029] 73] 1,102] 8,020| 25] 41,155| 6.22] 813 : 
1931.22.22. -----]| 248 382 73 698 61 759 | 5, 261 27 | 25,864 | 5.90 8.11 We 
1932.---72 27.221] 128} «296 | 947] 471} ~«=80| +551 | 3,450) 26] 18100] 5.21] 7.60 : 

' 1 Production plus imports; the quantity exported has been negligible. | | : 
2 Not available before 1912. 
3 No record of imports is available before 1919, but the quantity imported prior to that time was negligible. . . 

In 1932 the Central States showed the smallest proportional de- ee 
crease in production of briquets. Their output was 295,549 tons, 
22.5 percent less than in 1931. The Pacific Coast States reported a - 
decrease of 35.8 percent. Production in the Eastern States totaled oe 
127,867 tons, a decrease of 47.5 percent from 1931. : 

In 1932 Wisconsin accounted for more than half the total output. 
Its 4 plants and the 3 plants active in Pennsylvania produced more 
than 65 percent of the total tonnage of the country. Figure 36 shows 
the trend of production during the last 18 years. 

182217—33——30 . 
451
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7 Fuel briquets produced in the United States, 1931-32 . 7 P | | | | 

a : | Production _ Value | 

| 1931 1932 | Decrease| 1931 1932 | Decrease | 

- ° _ Net tons | Nettons | Percent Percent 
Eastern States. ...........-----.-- 243, 402 127, 867 | 47.5 | $1, 405, 292 $665, 918 52. 6 . 

Be Central States_...._...___-__------ 381, 443 295, 549 22.5 3,094,787 | 2, 246, 682 27.4 
os Pacific Coast States_......-.------ 73, 471 47,188 35. 8 760, 506 546, 063 28. 2 

eet | | 698,316 | 470,604} © 32.6] 5,260,585 | 3, 458, 663 34.30 

: So 1,200,000 fanaa . | 

be Soe") (eropucrion) [|X 
Bo i 000,000 . ———j—— eo aeah/ ; elt ate 7 
: o ee ee ee ee ee ee an = 800,000 

. 2 oot tL CT CT Cf - 
: 5 eT AN eee Bo > 600,000 7 ae Sad , Y . 

el STAT NE oo 400,000 Z\ 6 | | 7 - TNC Heong J] 
ve 300,000 iy || — -—- = t— ~ 

ee 200,000 FE fe 4 “ Sj * : | 7 (70000) RO NER IN 
- mee ere] 
re 200,000 — : 

= YS —_— 

o 60,000 30 
Output per plant SN ee 0 

7 BEEN Lira OE i; 20,000 L> 7 = eee ee th 0 2 
z c.t.t,i.}.,/././.] |, 

10.00 toe [eae 8.00 — pee 

oe a ee ee ee ee ee ee 
| | dS Pennsylvania | eee 

aol” Pp. tL , | EE ee 
o Oo KF @ DO O = NM Ft Hh OD KR D OD Oo - N MM 

ose a5 83 SS FF FSET FEBS 
FIGURE 36.—Production and imports of fuel briquets, number of plants in operation, and average prices 

received f.o.b. plants, 1915-32. 

Monthly production of fuel briquets in the United States, 1980-32, in net tons 

Month 1930 1931 1932 Month 1930 1931 1932 

January_.......---.| 175,503 | 102, 602 58, 380 |} August_............| 53, 446 41, 943 36, 287 
February....-.--.-| 86, 645 57, 764 45, 649 || September_._.....-| 73,325 60, 552 44, 332 
March.-.....-.-.--| 48, 858 40, 537 29, 848 || October_.._........-| 145, 260 76, 723 65, 695 
April__...-.-.-----.| 24, 865 32, 590 14, 223 || November_....-.-_| 105, 556 68, 104 55, 157 
May.--.---.-------} 110, 544 82, 777 25, 433 || December_.......-.| 127, 861 70, 092 60, 341 
June.........--....| 38,776 | 34,905 16, 845 |__| 
July._...-----.-.--| 38, 226 29, 727 18, 414 1,028,865 | 698, 316 470, 604
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: Value.—The total value of the briquets manufactured during 1932 oe 
was $3,458,663, a decrease of $1,801,922 (34.3 percent) compared with a 
1931. The average value per net ton, f.o.b. plant, was $7.35 com- oS 
pared with $7.53 in 1931 and $7.80 in 1930. The drop in the average - 
value per ton reflects lower price trends for almost all solid fuels. 3 

The sales realizations obtained on briquets in the scattered pro- os 
ducing centers in a given year vary considerably. The figure on oe 
average value per ton for the entire industry therefore has doubtful 8 
significance because of the different conditions under which briquets ce 
are manufactured in certain sections of the country. Among the ag 
factors that influence the value per ton at any plant, the most im- oo 
portant are probably the cost of raw materials and the prices of com- cL 
peting fuels. Hence, the trend of prices from year to year is indicated ee 
best by the average value in particular localities, as shown in the oe 
table on page 451. | | . a 

Number and capacity of plants in operation.—Twenty-six plants, 4s 
~ one less than in 1931, reported production of briquets on a commercial og 

scale in 1932. In the 25 years from 1907 to 1931 the number of ne 
plants has more than doubled. Average production per plant in 3 
1932 was 18,100 tons, a decrease of 7,764 tons from 1931 and the lowest 
since 1914. | | . a 

_— Although the number of plants has increased the industry has not on 
escaped failures. From 1907 to 1932, 54 briquetting plants were 7 

- abandoned, indicating that the costs of production and the possibilities 2 
| of markets should be weighed carefully before a new plant is con- | 
-. structed. As the record of the industry shows, a number of companies a 

are firmly established. _ | Os 
The increase in the number of briquetting operations and the © . 

average output per plant over an extended period are indicated in the t 
table on page 451. | | : 

Four plants active in 1931 produced no briquets in 1932, but three - 7 
new ones began commercial operation during the year—the Raleigh- oe 
Wyoming Mining Co., Glen Rogers, W.Va.; the Christopherson- : 

Renstrom Co., Omaha, Nebr.; and the Staples Coal Co., Fall River, 7 
ass. | : 

Classification of briquet plants, by hourly capacity in 1982 : 

Num- _ Num- | , 
Capacity per hour, net tons ber of Capacity per hour, net tons ber of | 

| plants | plants a 

Less than 5......--..-.---.---------------- 8 || 50 and less than 75.--..-.-..---.--.-----.-- 3 | 
. 5 and less than 10_....-.-........---.--.--- 4 || 75 and over.._-.-.---- ee le 2 

10 and less than 25_..--_..-..-.....-------- 5 ——_—_—_ 
25 and less than 50.......---..---.-----..-- 4 26 oe 

Classification of briquet plants, by size of output, 1930-32 | 

Number of plants Number of plants 

Output, net tons —_—_——_— Output, net tons ————— | 

| 1931 1932 1930 | 1931 1982 | 

Less than 2,000..........-.-...- 5 5 9 || 100,000 and less than 200,000-_-- 1 2 |------ 
2,000 and less than 5,000........ 1 3 2 || 200,000 and over......-......_-- 2 |_.----|------ 
5,000 and less than 10,000.......| 5 5 5 —_|—___-|_-_—- 
10,000 and less than 25,000__....| . 6 6 3 25 27 26 
25,000 and less than 100,000-----|  5| 6| 7
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ao Classification of briquet plants, by number of hours operated per day during busy 
a Co , season, 1931-382 . 

- - , | | Number of | Production, | 
: . plants net tons | 

Hours per day | | . 

oo | | - Oo 1931 | 1932 1931 | 1932 

Bor 14 to 24 hours... ---------2--2neeneeeeeeeeeeeeeeneeeeeeeeeceeeeeeneee---| 14| 18 [600,431 | 259, 286 - 
_ | 8 to 12 hours... ..._____-.------------------ eee ne-------------e---| 18 | 18 | 97,885-| 211,318 

a | | | 27] 26 1698, 316 | 470, 604 : 

Po Raw fuels —A total of 462,439 net tons of raw fuel of all kinds was : 
ce briquetted in 1932; 33 percent of this amount was anthracite and 

semianthracite, 56 percent semibituminous and bituminous coal, and 
. 11 percent semicoke, oil-gas residue, or petroleum coke. = > 

—_ _ Eight plants reported that from a small portion to all of the raw 
Boo coal used was washed either by the colliery operator or the briquet _ 
oe manufacturer. a - oe | 

- | _ Raw fuels used in making briquets in the United States, 1927-82, in net tons 

i | . - | Fuel — a 1927 | 1928 | 1929 1930 =| 1931 | 1932 

5 - Anthracite culm and fine sizes and semi- | fp - 7 . 
Ye anthracite_.._.....--.--------------------|359, 438 |376, 257 | 408,967 | 368, 294.| 243,888 |. 151, 400 
be Semibituminous, bituminous, and subbi- . 
‘ : tuminous slack....-_..-..-..--------------|521, 318 |512, 806 | 1 711,459 | 1 569,057 |1 360,226 | 1260,050 
oh Semicoke, oil-gas residue, and petroleum . 
eS OOK. nee eee eneeeeeeeenenenee| 70,052 | 51,743 | 67,513 | 67,014 | 67,064 | 50, 989 

Ee | | oe | 950, 808 |940, 806 | 1, 187,939 | 1,004,365 | 671,178 | 462, 439 | 

: | | ' Includes no subbituminous coal. | / 

In 1932 anthracite fines were used as raw material at 9 operations, | 
: | either alone or in combination with other coal, and bituminous coal | 

no alone was employed at 9 plants. The following table shows the 
character of the raw fuel used by the 26 active plants. 

| Classification of briquet plants, by kinds of raw fuel used in 1932 
Number 

Kind of raw fuel used: of plants 
| Anthracite fines...___..-_--------------------------------------. 4 

| Mixture of anthracite or semianthracite fines and bituminous or semi- 
bituminous slack__._______-_--__----_------------------------. 5 

Bituminous slack_..._______-.----------------------------------- 9 |. 
Semibituminous fines____..______________--__--__-_-_-------------... 1 
Semicoke (low-temperature coke or char)___._________-__-_--------.- 2 
Carbon residue from the manufacture of oil gas________------------. 2 | 
Petroleum coke___________-----------------_-------------------. 3 

26 

Weight and shape of briquets—In 1932 the Bureau of Mines asked 
| the producers to give information on the weight, size, and shape of 

briquets. Little change was registered in the weight and shape of 
briquets in 1932 compared with 1931. The smaller sizes comprised 
by far the greater percentage of briquets produced. Briquets weigh- 
ing less than 3 ounces accounted for 72.1 percent of the production in
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1932 compared with 75.7 percent in 1931.. In 1932, 27.6 percent of | 
the production of briquets weighed 3 and under 5 ounces, whereas . 
only 15.9 percent was in this group in 1931. Thus, 99.7 percent of 
the briquets in 1932 weighed less than 5 ounces. ‘Two plants produced - 
briquets weighing 5 to 16 ounces. One plant manufactured large 2 
cube-shaped briquets weighing 43 ounces. However, all the briquets - 
weighing more than 5 ounces accounted for only 0.3 percent of the a 
total production. _ , _ a 

Pillow-shaped briquets continued to be most popular. Of the 26 . 
. producing plants, 19 made pillow-shaped briquets, 3 cylindrical bri- 3 

quets, 1 ovoid, and 1 cube-shaped; 1 plant produced both pillow-. : 
shaped and cylindrical briquets, and 1 plant produced both ovoid and a 
cylindrical briquets. | : oe 

| Classification of briquet plants by prevailing weight of briquets manufactured, 1931-32 oe oS 

| / Number of | Percent of | Number of | Percent of oe Weight of briquet, plants production Weight of briquet, plants production a 

ounces —-——-- - ounces i ees 

| oe 1931 | 1932 | 1931 | 1932 | 1931 | 1932 | 1931 | 1932 oes 

amd under S222 2Ta} | a8 7) 21 Gand under oa} “| OR 
3and under 4............| 3 3 hip. 9| 27.6 || 10 and under 16__--...-.| @ 114-684] O38 4 
4 and under §_____--___-- 4 3 43 and over (brick- fy 

. shaped). ...-...-..-.-- 1 1 so eS 

fp | 27 | 26 {100.0 | 100.0 a3 

1 Part of the production of 1 plant in 1932 was in the classification ‘‘6 and under 10’’ and part of that of 1 . 
plant in ‘10 and under 16 ounces.” | ee 

Binders and recarbonization.—Asphaltic pitch is the binder used a 
most often in the manufacture of briquets, and it was employed either oN 

. alone or in combination by 23 out of 26 plants active in 1932. Of the Sy 
producers, 16 used asphaltic pitch exclusively; 1, asphalt and lignite os 
pitch; 1, aspholeum; 1, asphaltic pitch and corn flour; 2, starch, a 
asphalt, and water; 1, petroleum asphalt; and 2, mixed pitches. Two 88 

, plants briquetting the carbon residue from the manufacture of oil ‘ 
gas required no binder. . . | “ 

The percentage of binder to raw fuel, by weight, ranged from less os 
than 5 to 9 or more. The proportion used most was 5 or 6 percent. oe 

Classification of briquet planis, by percentage of binder used in 19382 : 

Binder used: of: plants : 
Using no binder (carbon residue)__-_-.---------------------------. 2 os 
Using: - 

Less than 5 percent binder_-_______-___----------------.-_--.. 38 
5 and less than 7 percent._________-_------------------------. 16 . 
7 and less than 9 percent_________---_--------------------.._.. 4 a 
9 percent and over__________-_-.-_-__---------------_--_-------. 01 

| 26 \ 

One producer using a binder reported recarbonizing the briquets : 
coming from the presses to drive off smoke from the binder. Two 
other producers reported that they partly recarbonized the briquets.
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: — | DISTRIBUTION | | 

ve 7 In its questionnaire for 1932 the Bureau of Mines requested, as for 
1931, information on the tonnage of briquets shipped to each State. - 

. . It should be noted that the commercial sales were slightly greater 
BS than the total output, as changes in producers’ stocks were taken into 

| account. » } — | 

a The tonnage produced in 1932 was distributed widely, briquets — 

i: | being shipped into no less than 36 States, the District of Columbia, | 
ae Alaska, and Canada. This distribution indicates a notable broad- 

oe ening of markets compared with 1928. (See Fuel Briquets in 1928, © 

m fig. 1, p. 5.) | ae | | 
mo Although the consumption of briquets in 1932, as im 1931, was | 
mo | concentrated in the Central, Eastern, and Pacific Coast States, allthe 
Po principal consuming States registered sharp declines in 1932 compared | 
nee - - with 1931. (See Fuel Briquets in 1930, fig. 2, p. 6, for a map of con- , 
: sumption of fuel briquets by States.) The following table gives the - 

tonnage consumed in each State in 1931 and 1932: | 

: : Fuel briquets of domestic manufacture consumed in the United States and exported, 
| 1931-32, in net tons - 

t / . a 

A | | 1931 1932 | 1931 1932 
oy ‘ - 

t a - Consumed in: Consumed in—Continued oe 
ro  Alaska_.----------------- 547 425 New Mexico-....----------|-.-------- 109 
— Arizona. ..-------------- 194 140 New York.-_.------------ 5, 066 5, 086 
Coty sO California. .......---.---- 9, 711 9, 663 North Carolina.__--..---- 2, 819 | 2, 272 
5 Colorado..-..------------| 400 455 North Dakota...-.-------| 52, 288 43, 915 

ot Connecticut._.----.------] 343 | . 661 Ohio_......-.------------- 7, 727 4, 188 
ee OF Delaware.-_..------------ 926 712 Oklahoma-.-.--..-.------- 473 188 
a District of Columbia- --.- 46 139 Oregon_.-----------------| 34, 801 31, 747 
oa Florida_..-.---.---------- 204 183 Pennsylvania__.....-.--.-| 11,120 7, 629 
a . . Georgia....--------------- 49 (2) Rhode Island....--.------| 9, 884 7,610 
“ | Idaho....----------------- 33 |_....----- South Carolina._.------- 499 i 218 

| Illinois....--------------| 7,918| 5,474 South Dakota.....-----.-| 39,490] 29,999 
oe Indiana.....-------------- 3, 502 1, 964 - Texas_...---------------- 2, 000 ' 1,300 

, Jowa_......--.-----------| 23,843} 18, 310 Utah_..._---.---.-------|------e-e 36 | 
: Kansas_..----------------| 10, 083 6, 262 Vermont.._--------------| 111 [----- eee 

. Louisiana-_--.----.------- 600 450 Virginia. .----------------| 17, 573 14, 734 | 
Maine..------------------ 3, 449 1, 948 Washington..--.------.--| 20, 992 11, 962 
Maryland. .-------------- 6, 391 4, 074 West Virginia_.._...----- 398 244 
Massachusetts.....-------| 85, 362 42, 497 Wisconsin..--..--.-------| _ 77,907 65, 872 
Michigan.__.....---------| 11, 650 4, 761 Wyoming. ._.-------..--.|---------- 32 
Minnesota...-------------| 200, 583 137, 292 Miscellaneous_---..------- 1, 735 140 
Missouri---...----------- 4,271 3, 005 || Exported to Canada.__.-.---- 7, 085 3, 053 
Nebraska_.....--...------| 16,975 | 8, 245 | | __" 
New Hampshire...--.---- 4, 446 1, 955 .688, 258 485, 288 
New Jersey.-.------------ 4,814 6, 339 

1 Georgia included in South Carolina. 

Producers’ stocks of finished briquets.—For 1932, as for earlier years, 
the Bureau requested information regarding the quantity of finished 
briquets on hand in producers’ yards. The replies show that on 
January 1, 1932, producers had on hand 25,901 tons compared with 
11,217 tons at the end of the year, indicating a net decrease of 14,684 
tons in stocks. |
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" Producers’ stocks of finished briquets in 1932, in net tons | 

- Jan. 1, 1982_____.___________ 25, 901 | Oct. 1, 1932_..____-------_-_ 13, 369 : 
| July 1, 1932__..._______-_--_ 11,914 | Jan. 1, 1933__-......__.-__-_ 11,217 oe 

| an FOREIGN TRADE IN BRIQUETS os 

Imports of fuel briquets in 1932 were 80,288 net tons, an increase of a 
19,338 tons (31.7 percent) over 1931. In 1932 imports were equiva- . 
lent to 17.1 percent of the domestic production. | 

According to the customs records, 77,259 tons (96.2 percent of the ma 
_ total imported in 1932) were discharged at or in the vicinity of Boston ; OS 

1,808 tons were imported into Maine and New Hampshire. Very st 
small tonnages also were imported into Philadelphia. - 3 

| Of the total imports 67,015 tons (83.5 percent) came from Ger- 4 
many, 10,762 tons from Belgium, and 2,511 tons from the United | a 

| Kingdom. : | | 3 

Briquets and other composition coals for fuels imported for consumption in the United “ 
' States, 1927-32 } | oe 

' Year | ; z Value | | Year ; z Value . 

re 60, 601 $314, 435 |) 1980.......-.-----------------| 73,418 | $399, 146 | 7 
1998___-----------------------| 71,485 | 353,168 || 1931_.--.-----.-.-..._--.-.-.] 60,950 | 325, 189 Ox 
1929-92 | 80,458 | 458,517 |] 19322___--2 le 22-----| 80,288 | 335,358 | 

G 1 Compiled by J. A. Dorsey, of the Bureau of Mines, from records of the Bureau of Foreign and Domestic i 
mm. . . 

: 2 Beginning July 1, 1932—coal and coke briquets only. | | — 

a Fuel briquets imported into the United States, 1930-32, by months, in net tons | 

| | [General imports] a | . | 

Month 1930 1931 1932 Month 1930 1931 1932 / - . 

January_........---| 22,146] 6,712 6,409 || August_............]..--------| 2,466 |..-------- - 
: February-.--..-.--- 8, 780 7, 311 15,176 || September. ._._--.- ‘4, 706 4, 738 6, 873 

. March. ._--.-_---_- 560 | 3, 360 7,996 || October.....-..--..| 3,186] 3,475 5,687 | 
April_.....-..--...-| . 6,053 5, 519 |. 5,715 || November. --.-.---- 6, 953 8, 959 6, 162 ok 
May.--....-----.-.|----------|---------- 11,078 |} December..........| 21,077 15, 185 10, 488 SO 

- June____----.------ 7| 3,275 4,704 | _—___}—__—__ i 
| July_...------------|----------|----------|-----e ee | 73,418 | 60,950} 80, 288 *
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. | WORLD PRODUCTION | 

| World production of fuel briquets, 1928-32, 1n metric tons a 

. | Country ! 1928. 1929 1930 1931 1932 

Co Algeria_...-.------------------------------ 33, 767 101, 552 96,812 | - 78, 828 (2) 

ve Austria._.......---------------------------|------------ 420 |.-----------|------------ (2). 
. Belgium.__......-.---.--------------------] 1,959,180 | 2,018,110} 1,875,210 | 1,850, 330 1, 320, 750 
e Czechoslovakia: . : | 
Pe Coal___..-..--------.-----------------+- 214, 613 270, 294 239, 080 285, 782 (2) 

- ; Lignite____..-.-..--------------------- 241, 174 256, 111 180, 718 209, 435 (2) 

ee France.....-------------------------------] 5, 885, 616 | 6,.670,000 | 6,810,000 | 3 6, 800, 000 4 . 

_ Germany: 4. . 

Pes ‘Coal.__.--.--------------------.-----] 5,375,842 | 6,059,195 | 5,176,628 | 5, 186, 566 4, 375, 512 
ee Lignite._.....-.---------------------] 40, 157, 264 | 42, 136, 834 | 38, 988, 162 | 32,422,214 | 29, 752, 172 
eh Saar... -- oe een eee fee eee [eee e eee eee |eee---e- eee} 2, 178 6, 939 
oo Great Britain._-..........-.---------------| 1,151,270 | 1,394,898 | 1,149,114 883, 498 (2) 

By Hungary: . | 

Sin , oal__. ee ee ee . 
foal gop 56,165 | 109,570 | 176,265} 188,219} @) ; 

a Indo-China..__.-.---..-------------------- 127, 000 118, 225. 144, 000 134, 000 (2) 

fr Italy. .-...-.--------------+---------------|------------ 6; 716 2, 002 2, 450 (2) 
a Netherlands: : 

po Coal-__.---------2--.---------------.--| 785,829 | 958, 186 945,939 | 1,161, 648 Q@) : 
s Lignite___.-.-....---------------------|' 69,.091 54, 498 48, 868 40, 892 (?) 
: ‘Netherland East Indies_...-....-----------| 82, 629 64, 099 52, 292 17, 418 (2) : 

. Poland.......----------------------------- 264, 362 354, 783 234, 123 300, 999 (?) 
be Spain_.._..--...---------------------------| 846, 645 921, 906 929, 736 914, 117 (2) 
e ' United States.-...-_..--.------------------ 859, 483 | 1,.099, 879 933, 366 633,498 |° 426,923 

Bo Venezuela.._.-.--------------------------- 1, 232 1, 691 524 . (2) . 
ae a Yugoslavia.....---------------------------| 27, 582 51, 477 32, 413 - 36, 345 (2) 

ee : CO 58, 138, 694 | 62, 643, 444 | 53,015, 252 | 51, 142, 417 (2) , 

Re Ss ):sWs $l  mmmn | 
Me a In addition to the countries listed briquets are produced in Australia, Canada, and New Caledonia, 
Be but data of output are not available. 
Be 2 Data not available. . . 
ne 3 Approximate production. oo . 

. 4 Exclusive of the Saar.
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| | By G.R. Hopxins  _ | : | “8 

| In general, the petroleum industry experienced amore profitable as f 

year in 1932 than in 1931. The output of crude petroleum was cur- Oy 

a tailed, and stocks of all oils continued to decline, with the result that Ag 

prices of crude oil and gasoline improved materially. Although the rr. 

domestic consumption of motor fuel showed its first annual decline, 7 

| the fact that consumption amounted to 93 percent of the 1931 total | mh 

exceeded the expectations of many observers. The increased crude os 

prices were reflected in higher quotations for the majority of refined oF 
products, although the increase in the price of gasoline was virtually 4 

| nullified by the l-cent Federal tax enacted June 21. Import duties > s 

on crude petroleum and the major refined products, also enacted | 

June 21, were instrumental in reducing imports of all oils to nearly Oe 

12,000,000 barrels below the 1931 total; this was more than balanced 7 

by a 21,000,000-barrel decline in exports. — _ oe | - 
The record of production of crude petroleum in the United States os 

during 1932 reflected the effort to curtail operations in line with ee 

demand. As the potential production of crude petroleum was several oe 

times the indicated demand at the beginning of the year, increasing i 

| rapidly with development of the East Texas field, and as the capacity 8 

of the refineries far exceeded actual runs to stills, the majority of the Gs 
operators evidently supported the various proration programs and a 

~ committee recommendations. The success of curtailment in 1932 is a 

best illustrated by the data for stocks of all oils, which declined 43,514,- oS 

000 barrels, bringing the total to well below the 600,000,000-barrel a 

. mark at the close of the year. | a 
Drilling was stimulated by the higher prices and increased sub- >, 

stantially over the low levels of 1931. There were 10,444 oil wells - 

completed in 1932 compared with 6,788 in 1931. Of the oil wells 

| completed in 1932, 5,641 (54 percent) were in the East Texas field, . 

indicating that development work in the older fields continued at a : 

comparatively low level. ‘‘Wildcatters” were more active in 1932 : 

than in 1931, consequently the number of new discoveries increased. 
The center of ‘“‘wildcatting” was in eastern and coastal Texas and 
extended into Louisiana. | | 

Only three States—Michigan, New York, and Pennsylvania— 
increased their output in 1932. Texas continued to be the leading | 

producing State, although a gain of more than 10,000,000 barrels in | 
production in the East Texas field was outweighed by declines in the 

459 Z
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: ; other major districts. The record of production in leading fields in 
. 1932 was as follows: | | 

: . . . Approximate _ |Approximate — 
| , Production or | ‘Production | Mctease or 

~ _ (barrels) (barrels) 

a . East Texas, Tex......__} 120, 158, 000 +10, 500, 000 |} Santa Fe Springs, Calif-| 22, 538,000 | —1, 800, 000 
A Seminole, Okla.........| 42,983,000 | —4, 900,000 || Kettleman Hills, Calif..} 21, 961, 000 +4, 400, 000 Po. Oklahoma City, Okla_.| 32,924,000 | —13, 400, 000 Van, Tex_.-....----.---| 17,206,000 | +1, 600, 000 ee _ Long Beach, Calif._:.-.| 27,436,000 | —2, 700,000 |] Salt Creek, Wyo.....--.| 8, 006, 000 —800, 000 
bo . Yates, Tex__-----......| 28,744,000 | —4, 500, 000 

Be The consumption of crude at refineries in 1932 was influenced 
: principally by the continued curtailment of production, which tended _ 
eS to restrict the supply in certain areas, by a further gain in the per- 
Be centage yield of gasoline, by a decline in motor-fuel consumption, and — 
- | by a continued decrease in the demand for fuel oil. The combined 

Bo effect of these and other less important factors resulted in a decrease 
s of 74,611,000 barrels (8 percent) in crude runs. Imports of crude 
ee _ declined 2,562,000 barrels (5 percent), but exports increased. 1,858,000 
Be barrels (7 percent). Canada remained the chief foreign market for 
a _ erude oil, although the increase in 1932 resulted from heavier ship- : 
eo ments to Europe. The decline in crude stocks, which began in 1930, — 
poe was continued throughout 1932. The major part of the decline 
Be affected Mid-Continent crudes. . 
Bo The refining branch of the industry, which has been handicapped  ——> 
‘ by low prices and surplus equipment, received another setback in 
mo 1932, when the domestic demand for motor fuel declined for the first 
_ time. The decrease in domestic demand of motor fuel in 1932 was 
Z | 29,698,000 barrels (7 percent). This loss of business resulted primarily - 
co from a decrease of about 2,000,000 in the number of cars in use. . 
" Exports of, gasoline, by far the most important element in shipments 
— of refined products to foreign countries, again declined materially. 
| Imports of gasoline declined to 8,209,000 barrels from 13,621,000 

barrels in 1931, as the duty enacted June 21 proved virtually pro- 
hibitive. Stocks of motor fuel made a relatively good showing in 
1932, declining nearly 1,500,000 barrels after increasing about 2,250,- 
000 barrels in 1931. The yield of gasoline in 1932 was 44.7 percent, 
an increase of 0.4 percent over 1931. Using the 1932 yield as a basis 
the declines in domestic consumption and exports of motor fuel in 
1932 represented a reduction of about 87,000,000 barrels in the 
refinery demand for crude oil. 

The demand for the light fuel oils, such as kerosene and possibly 
| furnace oil, increased in 1932, but that for the heavy residual fuels 

continued to decline. The domestic demand for lubricating oils 
continued to decline as general industrial activity continued at low 
ebb and as many motorists practiced rigid economy in changing their 
oil at infrequent intervals. | | 

In general, the straight refiners—that is, those who derive their 
income solely from selling refined products in tank-car lots and who 
have no crude production—did not experience a much more profitable 
year in 1932 than in 1931. The price of the raw material (crude)
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was about $0.25 per barrel higher, and although this was balanced by a 
increased prices for gasoline, it was often difficult to move fuel oil, - oe 

except at concessions In price. — In addition, the requirements for a 

_ quality in refined products, particularly gasoline, became more strin- “ 

gent, necessitating costly re-forming and re-running. __ | - 
Although the number of refiners increased materially the total e 

capacity decreased substantially for the first time. The total capacity co 

| of cracking units also declined in 1932 for the first time. oo . 

. Graphic data covering supply, demand, and prices are given in oS 

_ figures 37 and 38. | | : 

| Salient statistics on the supply and demand of all oils, 1931-82 | 

[Thousands of barrels of 42 U.S. gallons] | - : 

| | : 1931 19321 a 

| | | Dail Dail 3 
| ‘Total | gverage | Total average oo 

New supply: — | a S 
Domestic production: a ae 

. Crude petroleum.__....--..------------------------ 851, 081 2, 332 781, 845 .. 2,136 : 

Natural gasoline. _......--.------------------------ 43, 617 119 35, 772 98 “ 

 Benzol....-.--------------------------------------- 1, 826 5 1, 144 3 a 

Total production_.....---..----------------------| 896,524] 2, 456 818, 761 2, 237 a 
. Imports: 2 

. - Crude petroleum...._..---.------------------------ 47, 250 130 44, 688 122 Ss 

Refined products..-_...----.----------------------- 38, 837 106 29, 757 81 

Total new supply, all oils_....-..---.------------ 982, 611 | 2, 692 893, 206 2, 440 | : 

_ Decrease in stocks, all oils._....-_.------------=------------ 44, 989 123 43, 514 119 3 

Demand: | | | : 
Total demand, all oils......-.--------------------------| 1,027, 600 2, 815 936, 720 2,559 af 

Exports: : 

Crude petroleum_.-..........-.-------------------- 25, 585 70 27, 393 75 . a 

Refined products.......-....----------------------- 98, 859 270 75, 695 206 poe 

Domestic demand....--.-------------------------------], 903,206 | 2,475 | 883,632 | 2,278 , 

| Stocks (end of year): : | | | Soy 
Crude petroleum: 4 

East of California_.....--.-.-----------------------| 328,805 |...-------] 299,378 |...------- , aM 
California..............--..---- ssn eneeeeeeee eee] 42104 [22 oTI] 89,340 Joa 2--- 8 

Total refinable crude..-.------------------------- 370, 919 we nennnnne 338, 718 |_.-------- 2 

Natural gasoline. ...-..---.-..------------------------- 2, 825 |.---.----- 3, 203 |_.-------- 

Refined products....-.--------------------------------- 258, 879 |.....----- 247, 188 |..-------- " 

, Total stocks, all oils.....--.----.---------------------| 682,623 |.---.-----| 589, 109 |-.-------- | 
Days’ supply...........----------------------------------- 225 |.-....---- "930 ji.-.---ee- 

1 Subject to revision. . | , 

CRUDE PETROLEUM | 

The production of crude petroleum has declined steadily since 1929, - 
the total in 1932 being 781,845,000 barrels, a decrease of 8 percent - | 
from 1931 and 22 percent below the peak production of 1929 

| (1,007,323,000 barrels). Imports of crude petroleum in 1932 were : | 
44,688,000 barrels, which with production gave a total new crude-oil . 
supply of 826,533,000 barrels. 

The total demand for crude petroleum in 1932 was 858,734,000 
barrels, a decrease of 80,560,000 barrels (9 percent) from 1931. This 
substantial decline resulted primarily from a decrease of about 
75,000,000 barrels in runs to stills. The use of.crude as fuel without 
refining, a common practice 8 or 10 years ago, has declined in recent
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FIGURE 37.—Daily average production of crude petroleum, daily average domestic demand for motor fuel, 
total number of oil wells completed, average price per barrel of a selected grade of Oklahoma crude petro- 
eum, ao eee tank-wagon price per gallon (excluding tax) of gasoline at 50 cities in the United States,
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years as the output of low-gravity crude has decreased steadily and = 

as gasoline has steadily eclipsed fuel oil in relative importance. The. ~ 
indicated decrease in consumption of crude oil as fuel in 1932 was | 

about 5,000,000 barrels. — : 
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FIGURE 38.—Supply and demand of all oils, 1918-32. | 

_The domestic demand for all oils in 1932 was 833,632,000 barrels, _ 
virtually the same as the indicated domestic demand for. crude oil 

| (831,341,000 barrels). They are in such close agreement because the
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a crude oil needed to supply the excess of exports of refined products 
Bo over imports (about 46,000,000 barrels) is nearly balanced by the 
i , production of natural gasoline and benzol (37,000,000 barrels) and the | 

ce net decrease in stocks of refined products (11,000,000 barrels), both 
Be. items of which are included in the figure of domestic demand for all 
a O1ls. | . 

a | | _ Demand for crude petroleum, 1931-82 | ’ 
f a | [Thousands of barrels of 42 U.S. gallons] | 

- : 7 | | , 1931 1932 

Pe Production._.._.---------------2002-220-ee cece eeeeeeeececeeeeceeeeeeceeeeeee----| 851, 081 781, 845 
an Imports_--..-.-.-------------------- eo eee nee een eee nee-e-------| = 47,250 44, 688 

e Dectease in StOCKS__..------.----------- 222-2222 one nn ene nnn nen nnn eee : 40, 963 32, 201 

o | Total new supply plus decrease in stocks._.......-...---------------------| 980,204] 858, 734 
be _ Runs to stills: a . me 
os Domestic... ..-----------------ceneneeeeneeee ene eeee eee eee eeeceneeeee-| 847,671 | 777, 696 po Foreign......--.-----------22-0-2--272-222-22neseeesenessseeseeereeeseeesef 46,987} 42301 

ae Total runs to stills........-------------------ec-eeeeee-ee-----------------| 804, 608 819,997 | 
a | Exports. _-..--.------------- eee nee eee eee ee 25,535 | —- 27, 393 

pe Fuel and losses...----..------------- 2-2 eee eee 19, 151 11, 344 

pe Total demand.__.....--..----------0---2----eeeeeee ee neee eee eeeee eens] 989,204 | 858,784 

ie | | | | PRICES AND VALUES a | 

oe " . Final data on the value of the crude petroleum produced in 1932 are | 
os not available, but it is estimated that the total was about $680,000,000, : 
S an average of about $0.87 per barrel. The total value represents an 
Be | increase of nearly $130,000,000 (24 percent) over 1931, which shows 
be that the gain in average price ($0.65 per barrel in 1931 to $0.87 in 
ES | 1932) had far more influence on total value than the seemingly large _ 

ee decline in output. 0 } 
Bo In general, the crude-oil price was lower at the end of 1932 than at 
_ the beginning, but there were a few times during the year when the | 

| market was classed as strong. The price record of East Texas crude 
| was fairly representative and may be used to illustrate the trend in 

| Mid-Continent. The price of 38-38.9 gravity East Texas crude on 
January 1, 1932, was $0.81 but advanced to $0.98 on April 1. This 

| increase, and a smaller one on October 15, were justified by the pur- 
: chasers on the basis that stocks were being steadily reduced and that 

the producers should be rewarded for curtailing output so effectively. 
However, it became evident that considerable “hot’’ oil, or oil in 

| excess of the allowable, was being produced and sold under the estab- 
lished prices, a condition that became acute after the second increase 
in price and as the demand for crude decreased with the approach of 
winter. Accordingly, the price of East Texas crude was reduced to 
$0.75 on December 15. In general, posted prices in fields outside the 
Mid-Continent and California were increased in April in response to 
the improved “‘statistical position,” but either fell or were weakening 
at the time of the second increase (Oct. 15). Prices in California 
were changed only once—on June 26, when most light grades were 
advanced about 33 percent. 

The price trends of certain representative grades of crude petroleum 
over a period of years are shown graphically in figure 39.
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STOCKS 8 

Except for March, when stoeks of foreign crude increased mate- - 
rially, total stocks of. refinable crude declined steadily throughout 2 
1932. The total on hand at the close of the year—338,718,000 bar- : 

NS RY SY NY OR SOR EO TS A " a tt “0 as | EE rt “ te oo, a | er Aire 8 a rr pt tp 4 rr Erp a oe tty - er a a tr tS an re os rif vue ae . Po TT Eee a | rr I Eee on 2 tt “0 
po eee re at 

Aine 8 eo ee 2 rr ee _ : re ot iedy os rst , rae _ a ae sep me or | ; 
=} +} —} + =: 4 a ‘PO i“ pt oo ot toto | cb pes] Arg | pe rp 8 St rot ot , : gin ea Fay . 

aa tp : oo : ee J erp ; et opp | | rr rt or . oe geceees 7 —_ fp — eo ol rr oS it rot oo pat rt a pF Arnie 4 
rep pp > 3 

tt tty : A A A A A A UT a | | a er] o tor er = a tt , - A A a LO A CS | | OG “| PT rT ar ~O ‘ rir or eer i Pr er ot . a 8 inp 2 ae | a a et 4 er or eg bo ; a i Fy , 4 rn a ia ee - | os ee : ee rr Br SIs Eo ee ) PR 8 eae Ee & ee) § cc | rd Eo 8 Co 0 | 
rr or ee co 

or 8 a oo | Pe ane | a rr er rt : 8 8 oot rt or ee i pF purty | 
| . 
Lee ee Ct ee _— 

8e£« 8 8 8 &©& 8 &§ 8 8 8 8 8 k& Be B 
¢ wi ww) we Py N ~ N “ _ = = _ Ss Ss So s 

| | Tauuva Yad SUTTON 
FIGURE 39.—Posted prices of selected grades of crude petroleum, 1927-32, by months. 

rels—represented a net decline of 32,201,000 barrels from the stocks | 
at the beginning of the year. . Except for 1931, when stocks declined 
40,963,000 barrels, this was the largest annual withdrawal ever made | 
from stocks of refinable crude, In general, the substantial declines of
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«4931 and 1932 reflected the successful curtailment of production to 
oon ~ below market demands. — | | | | . 
ms ) In 1932 virtually all the decline in stocks was in tank-farm stocks; | 
me in fact, stocks held at refineries evidenced a’ small increase. The 
oe increase in refinery stocks in 1932 resulted from an increase in stocks | 

of foreign crude, which made a material gain despite imposition of a 
.  tariffin June. The largest decline in 1932 affected Oklahoma-Kansas- | 

Be - Inland Texas grades in pipe lines and tank farms, which was logical 7 
Roe in view of the fact that such stocks comprise nearly half of the total. | 
- Stocks of East Texas crude were not reported separately in 1932, 
s - hence no record on the trend of such stocks is available; however, 
Bee most of the decline in the Oklahoma-Kansas-Inland Texas division 
Be probably did not affect East Texas oil but represented withdrawals | 
a from oil placed in storage before the East Texas field was discovered. 7 
-- Stocks of crude petroleum in California continued a slow but steady | 
eS decline in 1932, although the total decrease was less than the pro- 
a - ration committees had hoped. Producers’ stocks, or stocks at wells, | 
ae decreased slightly in 1932, as an increase in the East Texas field was _ 

ne more than compensated by declines elsewhere. | | | 

Be | _ CONSUMPTION AT REFINERIES oe | 

eo | The decline in the consumption of crude oil at refineries, which began 
Ue -in 1930, was accentuated in 1932 as the domestic consumption of 
Bo motor fuel registered its first drop and as the percentage recovery of ; 
Be gasoline at refineries continued to increase. Crude runs to stills in 
Lo , 1932 totaled 819,997,000 barrels, a decrease of 74,611,000 barrels from | 
Ro 1931. Of the total, 777,696,000 barrels (95 percent) were domestic | 
Be. crude and 42,301,000 barrels (5 percent) foreign crude. These data 
co indicate a small decrease in the relative proportion{ofgforeign oil | 
: | refined. | 
mo All major refining districts processed less crude oil in 1932 than in 
7 1931, the east coast, Indiana-Illinois, and Texas Gulf coast districts 
i having the smallest relative decreases. Data on crude runs refined in | 

the various districts for 1922, 1931, and 1932 are given in the accom- 
| panying table. | 

| Crude runs to stills, 1922, 1931, and 1932, by districts 

1922 1931 1932 

District TT 
Thousands| Percent | Thousands| Percent | Thousands| Percent 
of barrels | of total | of barrels | of total | of barrels | of total . 

East coast.......-------------------| 100, 525 20| 168, 790 19 | 162, 534 20 
Appalachian. __.-_......---..------- 20, 661 4 36, 372 4 34, 136 4 
Indiana, Illinois, Kentucky, etec_-_-- 45, 606 9 115, 442 13 106, 758 13 
Oklahoma, Kansas, Missouri----.-- 70, 934 14 105, 050 12 87, 170 11 
Texas Inland.......-.-------------- 22, 664 5 61, 696 7 49, 435 6 
Texas Gulf coast_....-.------------- 78, 032 16 j 155, 660 17 147, 143 - 18 
Louisiana Gulf coast_-....---------- 27, 176 5 40, 022 5 35, 853 4 
Arkansas and Louisiana Inland----- 7, 689 2 19, 889 2 18, 297 2 
Rocky Mountain---.-------------_- 24, 391 5 18, 679 2 13, 934 2 
California_-...........-.------..---- 103, 028 20 173, 008 19 164, 737 20 

Total_.._.-.----.-------------| 500, 706 100 894, 608 100 819, 997 100
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-. These figures indicate that the relative proportion of crude runs in oe 

the various districts has not changed greatly between 1922 and 1932. ey 

The most important changes affected the Indiana-Illinois and Texas | cs 

- Gulf coast districts, where the ratio increased, and the Oklahoma- ne: 

Kansas and Rocky Mountain divisions, where it decreased. _ : | os 

, | DISTRIBUTION BY STATES = og 

| - Arkansas.—The production in Arkansas in 1932 (11,907,000 barrels) a 

was augmented by the receipt of 643,000 barrels of Texas crude. | oe 

Of the total supply, 7,244,000 barrels were consumed at refineries | 4 

within the State and 5,578,000 barrels were shipped out, mainly to ad 
Louisiana. —— | | ee ae 

- California —California continued to be self-sufficient as to crude — aa 

requirements, with no receipts from or important shipments to other 8 

States... Production exceeded runs to stills by 13,391,000 barrels, | Ns 

: and withdrawals from stocks amounted to 2,774,000. barrels; the total _ ae 

of these two items balances exports and shipments (9,833,000 barrels), ye 

a small delivery to Utah, and crude used as fuel plus losses. | os 

| Colorado and: Utah.—Production in Colorado totaled .1,177,000 — ne 

barrels in 1932; the few thousand barrels produced in Utah were not ea 
included in the preliminary figures. Receipts for the 2 States totaled as 

1,466,000 barrels; nearly all represented tank-car shipments to oe 

Utah from California, Colorado, Montana, New Mexico, Texas, and | Ae 

Wyoming. | | a | | | | Oo : 2 as 

— Georgia, Maryland, and South Carolina.—None of these States a 

| produce, all crude requirements for the half dozen refineries being ee 

| supplied by receipts from other States and by imports. Imports of a 

foreign crude into these 3 States in 1932 totaled 3,553,000 barrels; ue 

receipts of domestic crude from. Louisiana, Oklahoma, and Texas, es 

principally the latter, were 11,456,000 barrels. _ | | ge 
Illinois.—Crude requirements of the refineries in Illinois far exceed oS 

production, and nearly six times as much oil is received from outside 4 

| sources as is produced. Total receipts from other States in 1932 oo 

were 26,574,000 barrels, the major part of which came from the Ss 

Mid-Continent, with relatively small amounts from Indiana and ee 

- Kentucky. Some Illinois oil is exported, and some is shipped east- Ss 

ward, but of the production plus receipts (31,235,000 barrels) 28,531,- 4 

000 barrels were run to stills. | : a oo 

- Indiana.—Production in Indiana is relatively small, but the State “y 

‘is an important refining center. There were 52,336,000 barrels of af 
-erude oil refined in Indiana in 1932, nearly all from Kansas, Okla- a 

homa, and Texas, except for a relatively small amount from Louisiana. . 
Kansas and Missouri.—The new supply of crude oil in Kansas oe 

totaled approximately 40,000,000 barrels in 1932, of which about 
34,000,000 barrels were production and 6,000,000 barrels receipts 7 

from Oklahoma. Runs to stills in the two States were about oe 

36,000,000 barrels, leaving several million barrels for exports and : 

shipments to Illinois, Indiana, and Ohio. , 
Kentucky.—The production in Kentucky in 1932 (6,264,000 barrels) | / 

roughly equaled runs to stills (6,332,000 barrels), the receipt of : 
shigntly more than 2,000,000 barrels of Oklahoma oil being nearly Ce 
balanced by a total delivery of 1,820,000 barrels to [llinois, Ohio, and | 

West Virginia. | | : a 

| 182217—33—31 eg
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ae __ Lowsiana.—The new supply in Louisiana in 1932 consisted of — 
co 21,478,000 barrels produced, 2,179,000 barrels imported, and 33,396,- 
oe 000 barrels received from Arkansas, Oklahoma, ‘and Texas, particu- | 
a larly from the East Texas field. Runs to stills totaled 46,906,000 
Bo barrels, a relatively small amount was exported, and 12,454,000 — 
Bo barrels were shipped to other States, principally Atlantic Seaboard —_ 
Me tates. . | | | | 
coe : Massachusetis, Rhode Island, and Virginia.—The refinery require- | 
ok. ments of these three States in 1932 (14,654,000 barrels) were met by 
Bo receipts of 13,871,000. barrels from Texas, plus 1,116,000 barrels 
ae imported. - | —_ po, a 
ae Michigan.—Production in Michigan increased nearly 3,000,000 
pe barrels in 1932, and receipts of Oklahoma oil remained virtually 
~ unchanged at between 2 and 3 million barrels. Consumption as fuel : 
Fo in the raw state was more than 1,000,000 barrels, shipments to Ohio 
Be plus exports were nearly 3,500,000 barrels, and local refineries 
pe increased their runs by about 700,000 barrels. te, 

oe Montana.—Production plus receipts from Wyoming totaled 2,600,- | 
Co 000 barrels; runs to stills were 1,569,000 barrels. The difference—. 
gn _ about 1,000,000 barrels—represents exports of 761,000 barrels plus _ po : tank-car shipments to Utah, consumption as fuel, and additions to ; 
pe stocks. oo, | oe , | a 
he . New Mexico.—The: production, roughly 12,500,000 barrels, was 
Boo accounted for by shipments of 11,703,000 barrels to Texas and Utah - 
Peet and runs to stills of 808,000 barrels. A considerable quantity of the 
Be oil shipped from New Mexico to Texas was transshipped to Pennsyl-__ 
(a vania and possibly to other States. | ce | 
a : New York.—Production in 1932 was hardly more than one third | 
eo the refinery requirements of 9,685,000 barrels, the balance being 
Be _ supplied by receipts from Oklahoma and Texas. A.total of 662,000 
pos barrels was shipped to Pennsylvania, but this was offset by a reverse — 
a | movement of approximately the same amount. ee | 
ce Ohio.—Ohio was one of the comparatively few States in which 
ge runs to stills increased in 1932. The total refinery consumption in 
o | 1932 was 25,552,000 barrels; shipments to other States were nearly - 

| 1,000,000 barrels. The new supply consisted of 4,597,000 barrels 
- produced plus 22,915,000 barrels received from Oklahoma and seven 

other States. | 
| _ Oklahoma.—Oklahoma is one of the chief sources of supply for other 

| _. States, as it only refines about one third of its production. Receipts 
from Kansas and Texas were relatively small, but nearly 115,000,000 
barrels were shipped to 14 States and 7,269,000 barrels exported. 
The total demand for Oklahoma crude in 1932 was about 174,000,000 

| barrels, as production plus receipts were about 154,000,000, and 
20,000,000 barrels were withdrawn from storage. 
Pennsylvania.—The refining industry in Pennsylvania consists of 

two distinct divisions, the 30 or more small plants in the western part 
of the State, and a small group of relatively large refineries in the 
general vicinity of Philadelphia. The western division utilizes prin- 

: eipally Pennsylvania-grade crude produced nearby, although several 
plants use Oklahoma crude. The refineries of the eastern division 
utilize principally Texas crude augmented by imports. Of the total 
runs to stills in 1932 (75,143,000 barrels), 14,422,000 barrels were 

| refined in the western division, 51,310,000 barrels were domestic crude



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 469 8 

refined in the eastern division, and 9,411,000 barrels. were foreign 48 
crude also refined in the eastern division. A few million barrels are 22 

_ shipped annually to New Jersey, New York, and Ohio. | oe a 
_ Texas.—Texas is the leading State in refining but is also the chief vet 

source of supply for the.refineries on the Atlantic seaboard. Ship- ae 
"ments are made to Eastern States by water, as overland pipe-line = = 

shipments have virtually ceased. Receipts from other States totaled ee 
23,353,000 barrels in 1932, nearly half coming from New Mexico. ok 

| imports totaled nearly 1,000,000 barrels; exports were 7,680,000 | oe 
_ barrels. : a | Oe | ot 

West Virginia —The consumption of crude at refineries in West “tng 
_ Virginia in 1932 exceeded production by about 500,000 barrels. This Og 
apparent deficiency in supply was compensated by a small withdrawal og 
from storage and by an excess of several hundred thousand barrels in oad 
receipts from Kentucky, Ohio, and Oklahoma over deliveries to New og 
Jersey, Ohio, and Pennsylvania. — - | “a 

_ Wyoming.—Production in Wyoming exceeded runs to stills by about oe 
4,000,000 barrels, in 1932; the major part of this difference wasadded |» 
to stocks, although exports and consumption as fuel accounted for et 

) several hundred thousand barrels and about 1,000,000 barrels were a 
| shipped to other States. — | | , | oe 

| . | , ee



Distribution of crude petroleum in 1932, by States’ | : & 6 
{Thousands of barrels of 42 U.S. gallons} Oo _ . | : Oo . 

-  - Receipts from other States Deliveries to other States Fuel | og 

Produc- nnn ———— | RUNS FO Or ee | _ | Change Cag 
State , Imports . : Exports] gpan. 4. and oe 

tion Quan State | stills nen os State | Josses in stocks | sg 

Arkansas.....-.-----------~---| 11,907 |--------- 643 | Tex._....-.--------------e----- eee | 7, 244 |---| 5, 578 | La, Tex... 2. .2.-----------------| 50 —322 _ 2288 

California__....-.....--..-.---} 178, 128 |--.--.---|---------|---------- ee e+ | 164, 737 9,883 | 14 | Utah_._._2. 2 ee --e--------| 6,318 | 2, 774 5 
Colorado....------------------} 1,177 }|--.------] 21,466 | Wyo... -.-_..-----.-----------2-| 2.2, 344 |--------- 2380 |.-.-.d0--.-.---------- eee en eee ee 10 2+59 ue 

Georgia. _.....-.---------------|--------- 285 {311,456 | Tex._._.....-_.-------------------] 3 14, 869 |--..-----|---------|-- ee eee eee eee ee] 882 8 +108 as 

Iinois....-.----.-------.-.---| 4,661 {--..--.._| 26,574 | Ind., Kans., Ky., Okla., Tex.---..| 28, 531 802 784 | N.J., Ohio...-----.------~--------- 125 |° +993 Ess 
Indiana_..--...-.------------- 804 |.-..-....] 52,969 | Kans., La., Okla., Tex..----------} 52,336 |------.-- 809. | Ill., Ohio...-.-..-----.------------ 200 +428 oe 
Kansas....--------------------| 34,300 |.-..-.._.] 411, 765 | Okla___..-.--.....-..-------------| 435, 905 400 | 8,754 | Ill, Ind., Mo., Ohio, Okla..--.---|)  . 237 | 4 +769. s 
Kentucky and Tennessee.....| 6,269 |-.----.--| 2,016 | Okla___...-..-...---.--.----------| 6,332 18 1,825 | Til, Ohio, W.Va-----------.------ 40 +70 ad 

Louisiana.-.------------------] 21,478 2,179 | 33,396 | Ark., Okla., Tex..-..--.----------| 46, 906 234 | 12,454 | Ind., Md., N.J., Pa., Tex--.--.---} 318 | —~2, 859 4 as 
Maryland.-._------------------|---------| 2, 410 (3) La., Okla., Tex...-----------2----| - @) eee ef eee ee eee cee ee eer ee| |) on 
Massachusetts.-_.--.-..------|------.--- 370 | 618,871 | Tex__._----.-_-------------~-----| 8 14, 654 |------ ef -e nf ae ee eee een eet 57 | $+326 Bb. Oe 

Michigan.-...-------.---------| 6, 729 |---------| 2,333 | Okla__.-._----------~-------------] 4, 292 104 3, 354 | Ohio.._.-...---.------------------| 1,141 +171 fs Sg 
Missouri..--------------------|---------|---------| 4) Kans., Okla_...-----.-------------| (9) ane -e anne [ ene eee eee eee eee enn eeenfeeeneneee| 4 od 
Montana..-.------------------| 2, 449 14 183 | Wyo__..--.-----------------------| 1, 569 761 86 | Utah. eee eee ene 54} .. +176 fe 2 
New Jersey.-.----.-----------|---------| 27,002 | 41,671 | Ill, La., Okla., Pa., Tex., W.Va.) 67,626 |---------|---------|--- eee nnn nee eee nee et ee nr ee fee en enn +947 wt te 

New Mexico...---------------| 12, 511 |----- oe |e |e eee eee eee eee ee] 808 |---------} 1, 708 | Pa., Tex., Utah. ------------------} 50 50 mM ae 
New York...-----------------| 3, 501 43 6,795 | Okla., Pa., Tex..-..-.-------------| _ 9, 685 3 662 | Pa___._--.--.-2--on- +--+ een eee es *) 
Ohio...-..--------------------| 4, 597 |--.------] 22,915 Ti, Ind. Kan., Ky. Mich., Okla., | 25, 552 |--------- 970 | Pa., W.Va---.----------------+--- - 100 +890 iS ee 

a., W.Va. eS . 8 z = WAug 

Oklahoma. ..----------------- 152, 621 Ae j, 437 Kans., TeX....----.--------------- 51, 265 | 7, 269 y 114, 980 : Ill., Ind., Kans., Ky., La., Md., -675 ~20, 131 p> so : if 

-  -. 1°. Mich., Mo., NJ., N.Y., Ohio, . Mo 
. . J. |, Pa, Tex., W.Va. co i oo 

Pennsylvania..-..------------| 12,403 | 9,884 | 57, 346 La. N.Mex-, N.Y., Ohio, Okla., } 75,143 |---------| 3,984 | N.J., N.Y., Ohio...-.------------- 369 +87 S OS 
@X., ~Va. : ‘ : oo : . . as se 

Rhode Island ---.-------------|--------- 556 (5) TOX nen eec cece eee c wee een ene] (8) Janeen eee eee ee ef eee ne eee e eee nnn nc ee} (Y) ®) ee 
South Carolina....--.--.------].-------- 858 (3) |i lence ene ee eee en eene | (BY fee e eee eee eee eee ee] TO ius 

Texas....---------------------| 311, 069 945 | 23,353 | Ark., La., N.Mex., Okla_..----..-] 196, 578 7,680 | 143,170 | Ark., Ga., Ill.,.Ind., La., Md., |. 1,221 | 18, 282 a eS 
. , , oo : — f. Mass., N.J., N.Y,, Oxkla., Pa., : foe a . wd 

op oF  R.L, Utah, Va. s - ras ee 

Utah.....------------------2-- fee ne -|-e-ee-e--| Calif... Colo., Mont., N.Mex., (2) feete elec fee eee eee erence eee ee nfeee en eeee| ors 

‘ . Tex., Wyo. | ve op ee ~~ roars - - OS 

Virginia.....-------+----------]---=----- 190 (8) TX... nee n-ne n eee e ee] (8) een ee nee fee ee ene | nee nn nee ee eee rene ere tenn fee ene nse (8) a oe 

West Virginia........-.....-..| 3,882 |.-----...| 3,268 | Ky., Ohio, Okla...--..-.-.-------.]. 4,408 |--.-----] 2,923 | N.J., Ohio, Pa._-.----------------| 25 | 206 Les 

Wyoming......---------------|_ 18, 359 |-----.---]---------|-----.------------------------------|_9, 218 239 1,077 | Colo., Mont., Utah...--..-.------ 330 | +2, 450 a pds 

781,845 | 44,686 | 313,307 |__..-.-..---..1-.--.-------------.--| 819, 997 | 27,303 | 313,307 |......2------------2+~-------- eee ==] UL, 842 | 32, 201 ee 

1 This table represents the first attempt to compile complete information on the distribution of crude petroleum by States. The data on production, imports, runs to stills, and. eg 
exports are essentially correct, but in some cases it was necessary to estimate receipts, deliveries, and fuel and losses. = ok ER 

2 Colorado includes Utah. ae oe eG oe . Coe 

8 Georgia includes Maryland and South Carolina. ae ok Lt vos 
4 Kansas includes Missouri. re : Co a fact 
§’ Massachusetts includes Rhode Island and Virginia. | 2 8 r oe oe oe oS
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a PRODUCTION BY STATES | oe os 

The fluctuations of domestic crude production in 1932 were much oe 
less pronounced than in 1931, and in most months the daily average 8 
output was very nearly 2,150,000 barrels. The highest daily average oh 
recorded—2,257,000 barrels—was in April, when many settled pools OS 
were opened up because of increased demand and higher prices. | eee 
The lowest daily. average production (1,872,000 barrels) was for 8 

a December, when the East Texas field was closed down for nearly 2 le 
-- weeks. 7 : oe 

Production in all major. producing districts except the Lima- oe 
_ Indiana-Michigan area decreased in 1932. Production in the Lima- ee. 
_ _Indiana-Michigan district rose from 4,941,000 barrels in 1931 to Cos 

_ 7,822,000 barrels in 1932; this gain was due entirely to an increase in Ss 
_ Michigan. Production in the Mid-Continent field, by far the leading Re 

producing district of the country, totaled 490,324,000 barrels in 1932 ne 
: (63 percent of the total for the United States) compared with 64 per- oe 

| cent in 1931. | | ere, , a: 

Lo The production of Pennsylvania-grade crude declined for the sec- a 
: ond successive year, although the decrease in 1932 was much less than 

- in 1931. The amount produced in 1932 was 21,513,000 barrels, of ee 
- which about 58 percent came from Pennsylvania, 8 percent from ae 

.. Ohio, 18 percent from West Virginia, and 16 percent from New York. = 
The relative importance of the various States in crude production = = 3} 

'. is shown graphically in figure 40. oo Oo | : oo 
-. Arkansas.—The production of crude petroleum in Arkansas has : coe 

declined steadily in recent years; coincident with the decreased out- - os 
.. put of the Smackover field, the only major field so far discovered in od 

the State. The production in 1932 was 11,907,000 barrels, a decline | nee 
% _ of 2,884,000 barrels (19 percent) from 1931. Of the 1932 total about = 

79 percent was produced in the Smackover field, compared with 78 re 
- -percent in 1931. | | - _ ee 

Drilling fell to a very low ebb in Arkansas in 1932and only4oilwells 8s 
were brought in out of a total of 50 completions. Of the total com- a 

---pletions 45 (90 percent) were dry holes, this high percentage of failures - 
tending to restrict exploratory work further. The most encouraging — aoe 
feature of the year in ‘wildcatting” in Arkansas was the discovery of _ ee 
commercial production in the Miller County pool in the southwest os 
corner of the State. This field was discovered in 1930, but itsrecord, | a 
up until late in 1932, was not impressive. The deep test in the center 3 

| of the Smackover field was completed in 1932 as a dry hole in rock a 
salt at 7,255 feet. The results of this test, the deepest well ever 4 
drilled in the area, were naturally disappointing, although it yielded oe 

: valuable geological information. | oa 
: California. According to monthly figures of the American Petro- Oo 

| leum Institute, the production of crude petroleum in California in | we 
1932 totaled 178,128,000 barrels, a decrease of 10,702,000 barrels (6 os 
percent) from 1931. | ie 

Prices of crude petroleum in California showed only one change in 
---:1982—a general advance for all but the lower-gravity crudes effective S 
- June 26. For the first half of the year much effort was devoted to 

curtailing output enough to offset the decline in demand, and during - 
the last half even more strenuous measures were needed. The daily - 
allowable recommended by the proration committee was reduced :
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ee a several times during the year in the endeavor to compensate for the | 
a decline in demand, but these moves were only partly successful, as 

on several town-lot fields in the Los Angeles basin continually exceeded 
ne their allowable. — | Oo rs 
Po In 1932 the Long Beach and Santa Fe Springs fields retained their. 
a positions as the first and second ranking producing fields in California, | 
ae but the Kettleman Hills field displaced Midway-Sunset in third 
"place. The Kettleman Hills field might easily have been first, except ; 

Po . | MILLIONS OF BARRELS a | co - 
Ba O50 _100 sO 200 _—- 250 300, 350 

Bo Tees LLL LLL LLL (| | 

Bo Californta mfp , 

ee Se (Olahom’® VLLLLLLILLLLLLLLLL LLL N 7 fp - 

be co Louisiana 777 - { fof - = 

ee Mami ZZ | fe fo 
eo 7 | NewMexico £/ Cs i . 

Ae coe pneey me a | : a 
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FIGURE 40.—Production of crude petroleum, 1931-32, by States. 

that it was under rigid proration throughout the year, whereas many 
operators in the Long Beach and Santa Fe Springs fields did not coop- 
erate in curtailment. Other fields that increased in production in 
1932 were Coalinga, Lost Hills-Belridge, Dominguez, Huntington 
Beach, and Torrance. Decreases were recorded in the majority of the 
fields, the losses in the Elwood and Playa del Rey fields being particu- 
larly severe.
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Unlike the majority of States, drilling in California declined mate- 8 

a rially in 1932. Only 184 oil and gas wells were completed in 1932 cod 
compared with 246 in 1931 and 755 in 1930. The largest decline in ee 
drilling occurred in the Playa del Rey field, where only 6 oil wells oa 
were completed in 1932 against 66 in 1931. The leading field in og 
number of oil wells completed in 1932 was Fruitvale; this was sur- oy 
prising, as the field has not been regarded as important and had only Ls 
three successful completions in 1931. 4 

- Wildcatiting fell to a low ebb in California in 1932, and no new 4 
fields were discovered; however, better success was obtained through of 

| deeper drilling, and new reserves were uncovered in the Kettleman oa 
Hills, North Belridge, Ventura Avenue, and Miguelito fields. The oe 
discovery at North Belridge was interesting, as the oil was obtained : 4 

| from the pre-Miocene, thus establishing the possibility for deeper 4 
production in other fields on the west side of the San Joaquin Valley. al 
A well was drilled in the Ventura Avenue field at 9,710-feet, which at | | 

the time of its completion was a new world record for depth for ot 
producing wells. A dry hole completed in Santa Maria district at — oe 

oan 10,294 feet at the end of 1932 was the deepest ever drilled in the United | a 

States prior to 1933. Another well was completed on the middle dome 4 
at Kettleman Hills but it, like the discovery well which was completed os 
in 1931, experienced mechanical difficulties and did not produce a 

commercially in 1932. The two wells indicate a structure much > aah 
smaller than the north dome but containing a substantial reserve of — os 
oil and gas. ae os : os 

— ~ Colorado.—Production in Colorado in 1932 was 1,177,000 barrels : - 
_ (24 percent below 1931). This material decline resulted largely from en 

| . the natural decline of the settled production. a 
The most interesting discovery of the year was the finding of ol - 

- in.a deep test drilled on a large structure near Buckingham in the es 
‘northeastern corner of the State. As was true of the Greasewood os 

field, later developments revealed that the producing sand (Muddy) as 

-was comparatively thin, and the underlying Dakota contained water. ne 
The other discoveries in 1932 were mainly gas fields in the northwest oe 
corner of the State. | a | a 

~ Jllinois—Production in Illinois in 1932 fell to the lowest level “ 
since 1906; the output for the year was 4,661,000 barrels compared os 

with 5,039,000 barrels in 1931. Oo ag 
Although crude-oil prices made some improvement in Illinois in Oo 

1932 the advance was not enough to promote much exploratory work. a 
Only 47 wells were completed in the State in 1932, and 29 of these 4 
were dry holes. | | 4 

_ Low prices and slack demand were instrumental in the restoration _ as 
| in September of the 25 percent restriction on production in effect 

during parts of 1930 and 1931. | | : 8 
Indvana.—Indiana experienced a revival in drilling activity in - 

1932, and 54 oil wells were completed compared with 35 during 1931. 4 

However, this gain in development work did not prevent a decline in e 

| output to 804,000 barrels from 840,000 barrels produced in 1931. : 
The major part of the output in 1932 came from the fields in south- ae 
western Indiana as the part of the old Lima pool that lies in the 4 
northeastern corner is nearly exhausted. “ 
Kansas.— Although development work in Kansas increased mate- 4 

rially,in 1932 production declined 7 percent from 1931. However, _



| 474 - _ MINERALS YEARBOOK = | 

Fo this decrease resulted primarily from generally satisfactory adherence — 
a to the proration program of the Kansas Public Service Commission. _. 

oe Production in 1932 totaled 34,300,000 barrels, an average of about 
oo 94,000 barrels daily. The trend in output in 1932 was fairly uniform - 

he until December, when the productive rate declined to about 85,000 
ae barrels daily. | cae | pe SO 

ae The leading producing field in 1932, the Ritz-Canton pool of Mc- 
=... Pherson County, produced nearly 5,000,000 barrels in 1932 compared sw 
Bo with about 3,500,000 barrels in 1931. Very few other fields recorded 
be a substantial increase in output in 1932, an exception being the 
ee _ Winfield pool, where an active townsite drilling campaign was carried , 
Bol on. Voshell, the leading field in 1931, declined materially in output | | 
oe m1932,- - a rn I ns 
. Drilling in Kansas made a partial recovery from the slump of the 
ee previous year, as 572 completions were recorded compared with 470 - 
aes in 1931. The number of oil wells drilled rose from 229 in 1931 to 3 
ee 363 in 1932, but the daily initial production of these wells decreased __ 
oo _ from 633 barrels in 1931 to 532 barrels in 1932. The percentage of - 
“dry holes was higher than in 1931, but was considerably under the —— 
fee high ratio of 41 percent recorded in 1930. The most actively de- 
bee veloped area in 1932 was the Ritz-Canton-Decker field, where 122 
eo oil wells were completed. FT | es co 

ae _  Wildcatting was comparatively successful in 1932, and anumberof 
Be _ new pools were opened; the most promising were the Johnson and 
| ne Mabee pools in McPherson County, the Chase and Steckel pools in 
Bes | ‘Rice County, and the Stratman pool in Ellsworth County. The | 
Be majority of the new fields were ‘‘one-well”’ fields at the close of 1932, 
Pe. with production shut in for the want of a market or curtailed by - 
ee proration. Of the newer fields in Kansas the Johnson and Hollow 
. . pools were most actively developed in 1932. The Hollow pool in | 
Ar | Harvey County was discovered in 1931 but not actively developed 
el until 1932. ; Oe - 
os Drilling in the far western counties of Kansas was not particularly 
coe | successful in 1932, although a possible extension to the Hugoton gas 
| field was discovered in Finney County. Of considerable geological 

| interest was the discovery of substantial production from the Hunton 
lime in McPherson County. This formation, which lies above the 

| productive Siliceous lime, had been considered a negative factor in 
| Kansas oil production. a 

. | Kentucky.—Production in Kentucky decreased in 1932, although 
the decline was much less than in 1931. The total produced in 1932 

| was 6,264,000 barrels (3 percent less than in 1931). The number of 
oil wells completed in 19832—279—was 100 more than in 1931 but 
far below the average for the past decade. The majority of the wells 
drilled in Kentucky in 1932 were in Daviess, Ohio, and Hart Counties, 

. all in western Kentucky. As late as 1927 the pools in eastern Ken- 
tucky yielded the major part of the State’s production; however, 
most of the recent drilling has been in the western part of the State, 
and the eastern district is now a negligible producer of oil. 
Louisiana.—Production in the northern fields of Louisiana con- 

tinued to decline and in 1932 totaled only 10,123,000 barrels compared 
with 12,244,000 barrels in 1931 and with a peak of 33,629,000 barrels 
in 1922. On the other hand, production in the coastal fields continued 

. to increase, amounting to 11,355,000 barrels in 1932 compared with
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9,560,000 barrels in 1931. The total output of the State in 1932—. oes 
21,478,000 barrels—was only 1 percent below that of the previous | oe 

/ year. The increased production in the coastal fields and the decline hg 

in the northern fields in 1932 caused the former to become the out-_ of 
o standing producing district of the State, whereas 10 years ago its 4 

output was relatively small. ee De | a 

a The Zwolle field was the center of activity in the northern fields in os 

 --- 1932; it led in production, was the only field in that district that om 

| increased its output in 1932, and was credited with more than 90 | ot 
percent of the oil wells completed. About 100 oil wells were com- vad 

pleted at Zwolle in 1932, and the field was extended greatly in area. os 
| Of further encouragement to the operators in that and other fields — og 
-. producing from marl-chalk formation were the successful results of OM 

| using the acid treatment to stimulate production. On the other ae 

, hand, the high percentage of dry holes, about 60 percent, continued a 

- to.retard development. Se | oe eS 
| Wildcatters were fairly active in northern and central Louisiana in og 

1932, with most of the efforts directed toward finding a field corres- ne 

ponding to the East Texas on the southeast side of the Sabine uplift: asa 
and toward discovering deeper producing sands in the old fields. _ as 
These attempts were generally unsuccessful, but two apparently small | te 
fields the Converse and the Spring Ridge—were discovered in Sabine a 

arish. r nh 

Approximately half the fields in the Louisiana Gulf coast decreased | os 

in output in 1932, but substantial increases in production in the Lake | es 
Barre and East Hackberry fields more than compensated for the os 

: recession. The Vinton and Lockport fields, which ranked first and Oe 
second, respectively, in 1931, registered substantial declines in output ed 

nO in 1932 and fell to the third and fourth places, respectively. | Sey 

oo Field activity in the Louisiana Gulf coast in 1932 was overshadowed Oe 

by interest in the neighboring Texas district; nevertheless, two new 8 

fields—the Gueydan and the Darrow—were opened in Vermilion and 28 

: Ascension Parishes, respectively. ‘Three oil wells were completed at eg 

Gueydan in 1932, and the field produced about 200,000 barrels in 9 cag 

a months. The Iowa field, discovered in 1931, proved a consistent pro- gs 

- ducer and yielded about 500,000 barrels in 1932 compared with a few c 

| thousand barrels the previous year. The East Hackberry field led in e 
drilling activity in 1932 after the discovery of deeper sands and os 

cap-rock oil. | | - Gy 

_ Michigan.—Production in Michigan rose to & new level in 1932, 8 

the only State in which a new record was established in 1932. The — af 
total production in 1932 was 6,729,000 barrels compared with © 5 

3,789,000 in 1931. ne 

The material gain in output in Michigan in 1932 resulted largely ns 

from the development of flush production in the east extension of the oe 

Mount Pleasant field and from the removal of proration on May 17. os 

Although the number of oil wells completed in 1932 (113) was more af 

than double such completions in 1931 it was considerably less than . o 

| the record figure of 348 established in 1929. However, the oil wells 

brought in during 1932 were on the average much larger than those ro 

| completed when field work was at its peak. Production of the 4 

Mount Pleasant field was about 5,800,000 barrels (86 percent of the : 

| State output) in 1932. Many wells in the Muskegon field were : 

successfully rejuvenated with acid, but the total production for the os
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ee : year (about 480,000 barrels) was about 10 percent below the 1931 
Bo total. | | . | a 7 
7 Several wildcat strikes were made in Michigan in 1932, the most 
poet promising being the discovery of a productive spot 4 miles south of / 
o the Mount Pleasant field. 3 _ _ 
ee . Mississipp:.—Although most of the drilling in Mississippi in 1932 
Py. was limited to defining the Jackson gas field the year was notable in oo 
i marking the discovery of the first oil well in the State. This well, - 

ee on the southeast side of the Jackson gas field, produced at the rate . 
Poe of 500 barrels of oil daily but went to water in a short time and was 
ee : shut down. - | oO oe 
By ‘Montana.—Production in Montana continued to decline, as not— 
mo enough new production was discovered to compensate for the decline DO 
“a in the Kevin-Sunburst and other settled fields. The total production | 

ee was 2,449,000 barrels compared with 2,830,000 barrels in 19381. The 
Mee only field that increased its production in 1932 was the Dry Creek —_ 
eo field, Carbon County. Several large wells were completed there in : 
foe 1932 but proved to be erratic producers. The only new discovery of a 
a importance was the finding of oil on one side of the Cut Bank gas vo 
— field at-a depth of just under 3,000 feet. The wells in this field will | 
eo _ probably be small, averaging possibly 100 barrels daily, but the ' 
i quality of the crude is high, and considerable development is expected 2 
Fe in 19338. | | ee 
Bete _ . New Mexico.—After establishing a new record in 1931 production | | 
a in New Mexico declined 18 percent in 1932. The quantity produced 
be in 1932 was 12,511,000 barrels compared with 15,227,000 in 1931. 
ee The decreased output resulted from rigid adherence to proration in 
eo the Hobbs field, which produces about 80 percent of the State output. | 
co The light-oil fields in the northwest corner of the State yielded about - 
> 400,000 barrels in 1932, a decline of 24 percent from 1931. Although 7 
- _ drilling in southeast New Mexico increased in 1932 developments 
rm continued to be retarded by low prices and the focusing of attention | 
7 on the Kast Texas field. No new fields of importance were discovered _ | 

| | in New Mexico in 1932, although some promising extensions were 
made. A second well was completed to the deep Pennsylvania zone 

| in the Rattlesnake field; it was drilled to 7,370 feet but was plugged 
back to 6,620 feet, where it was completed as a 600-barrel producer. 

| Of considerable importance to the future of the Hobbs field was the 
| discovery that part of the water which has been encroaching on one 

| fiank of the structure for some time was top water. This top water 
| was shut off in some wells by packers with beneficial results. 

New York.—The production of crude petroleum in New York has 
increased steadily in recent years due to widespread application of 
water-flooding. The total output of the State in 1932 (3,501,000 bar- 
rels) was, except for 1930, the highest annual total recorded since 
1883. Notwithstanding unsatisfactory prices—lowest since 1915— 
drilling for oil in New York in 1932 was about 40 percent above that 
in 1931. : 

| Ohio.—Drilling in the fields of central and southeastern Ohio fell 
off materially in 1932, and production continued to decline. The 
quantity of crude petroleum produced in 1932 was 4,597,000 barrels 
(14 percent less than in 1931). Only 23 percent of the year’s output 
came from the old Lima district in the northwest corner of the State, 
but the decline of that district in 1932 was much less than in the
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districts yielding Pennsylvania-grade oil. Medina, Stark, and =~ LS 
Washington Counties led in drilling in 1932, with much of the work od 

in Stark County confined to the Clinton gas field. The shallow 8 
Chatham field in Medina County was actively exploited in 1932, with oe 

| a high percentage of dry holes (46 percent) but with generally satis- MS 

factory results because of low drilling costs. a | 4 

- Oklahoma.—The general condition of the industry in Oklahoma oe 

improved in 1932 to the extent that average prices were about 30 | on 

cents per barrel higher than in 1931, but as production declined oy 

materially the total monetary return to producers was not substan- _ os 
tially changed. The total production in Oklahoma in 1932 was 152,- ona 

~ 621,000 barrels (15 percent less than in 1931 and 45 percent below the a 
1927 peak). Proration of the flush fields of Oklahoma was contmued . . 

- during 1932 in an attempt to restrict output to demand. The admin- os 

istration of proration proceeded more smoothly in 1932 than in 1931, ae 

although troops were kept in the Oklahoma, City field to enforce the as 
| orders of the Oklahoma Corporation Commission. _ | ee 

More wells were drilled in Oklahoma in 1932 than in 1931, but the Oa 
average size of the wells (1,120 barrels daily initial) was the lowest 3 
in several years. This resulted from the fact that the number of ae 

completions in the Oklahoma City field, where the wells have a very oS 

high potential output, dropped. sharply in 1932 compared with a a4 

| gain in the number of oil wells completed elsewhere. Furthermore, => on 

| the average of the completions in the Oklahoma City field was much th 

lower than in 1931. due to rapid lowering of bottom-hole pressures “rad 

caused by heavy withdrawals of gas. Drilling in Carter, Creek, and oy 

Hughes Counties and in the greater Seminole district increased sub- | of 

stantially in 1932. The drilling at Seminole was confined largely _ rd 

to prospecting shallow pay.sands, such as the Booch and Calvin, re: 

| which were neglected in the rush to reach the prolific Wilcox zone ag 

in 1927 and 1928. 3 | ri 8 
With a few minor exceptions the production of all fields in Okla- ee: 

homa declined in 1932. The Holdenville and Chandler pools, with 4 

a few stripper areas, gained in output in 1932, but nearly all the flush - 

areas, or fields in which most of the production is from flowing wells, “4 

were under some form of proration in 1932 and recorded material “4 

declines. An additional factor that restricted production in 1932 ng 

was the limiting of discovery wells to 50 barrels of production daily. oot 

The Oklahoma City field produced 32,924,000 barrels in 1932 (29 ok 

percent less than in 1931); production in the greater Seminole district a 

| was better sustained and only declined from 47,883,000 barrels in ot 

| 1931 to 42,983,000 barrels in 1932. . 8 

Wildcatting recovered from its slump of 1931, and more new dis- oe 

coveries were made in Oklahoma in 1932 than for several years. - The “t 

outstanding event of the year was the opening of a new field near ! 

, Perry, Noble County. The productive zone in this field was the - 

Wilcox sand, which was found at about 5,200 feet. This discovery ny 

aroused considerable interest, as it was on a promising structure and 8 

was drilled under the unit plan. Another discovery, less spectacular - ‘ 

than the find at Perry but having a greater effect on pproduction, was 2 

the opening of a new field at West Holdenville, Hughes County. ; 

The potential output of this field rose to 20,000 barrels daily late in : 

the year, but drilling activity declined when proration was introduced. ; 

Other discoveries in Oklahoma in 1932 were the West Konawa pool; |
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“two apparently small pools in Osage County; deep production in the © 
= | Marshall pool, Logan County; the County Line pool in Lincoln 
~~.» County; and extensions to the Oklahoma City field. An interesting — 

—_ feature of these discoveries was that no two were reported to have =—— 
a been completed in the same zone, an indication of the great number 
oo of producing formations in Oklahoma. - eg 
oo _ Pennsylvania.—The record of production in Pennsylvania in recent 
-. s- years has been similar to that of New York, as in both States there - 
pe was a steady increase through 1930 and a decline in 1931 followed by = 
ro a gain in 1932. This similarity in the trend of production is not —| 
Ge accidental but is due to the fact that the Bradford field, the most 
ee important producing district east of the Mississippi, occupies parts a 
— of both States. pS cE oe 
feb The production in Pennsylvania in 1932 totaled 12,403,000 barrels 
a compared with 11,892,000 barrels in 1931. All the increase in 1932 — 
oo came from the Bradford field, as production in the other fields declined | 
oe materially. oo a ee ere : 
eo Prices of crude petroleum in Pennsylvania remained too low to - 
i encourage the drilling of many wildcats. The number of oil wells sy 
es completed in 1932 was substantially higher than in 1931 but far below | 

aa the level of previous years. The desire to curtail drilling expenses is - 
Roo illustrated by a decrease in the percentage of dry holes—from 16 in a 
c 1931to8in 1982.0 : 
Bes Tennessee.—Nothing occurred in Tennessee in 1932 to check the =| 
& - slump in production, which totaled only 5,000 barrels for the year 

Bo compared with 6,000 barrels in 1931. a eS a 
oo Texas.—Texas registered a 6 percent drop in production in 1932 

ne but continued to rank first among the producing States. The total 
po - output was 311,069,000 barrels compared with 332,437,000 barrels in | 
~  - 1931. In six of the seven major producing districts of Texas—Pan- , 
Po handle, North Texas, Central Texas, West Texas, Southwest Texas, 
f and Gulf coast—the output fell in 1932; the lone exception was 
be past oes where production increased slightly over 10,000,000 
o arrels. | 
es The Texas Panhandle experienced some revival of interestin drilling | 

| for oil in 1932, but the trend of production continued downward. 
The total output was 18,380,000 barrels compared with 21,851,000 

. barrels in 1931. The Gray County pools, particularly the Finley, 
Bowers, and Le Fors, continued to dominate production in the Texas 
Panhandle, although the Borger pool, Hutchinson County, continued 
as the largest single factor. - 

Very few new discoveries were made in the Texas Panhandle in 
1932, the most important being a rich spot in the granite wash in 
the Le Fors pool. Acid was successfully used to stimulate production 
in a few lime wells. | 

Production in North Texas, including the districts sometimes re- 
ferred to as North Central and West Central Texas, totaled 26,588,000 

_ barrels in 1932 (a decline of 11 percent from 1931). Although drilling 
in North Texas increased in 1932 the district was under proration, 
which with the low price of oil forced abandonment of many wells. 
In spite of these handicaps some of the older fields increased production 

: over 1931, and in the majority of the others the output was well 
maintained. There were no important discoveries in the area in 1932, 
although several interesting extensions were made. Archer County
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was the most active area from the standpoint of drilling in 1932 and os 
was credited with the majority of the new extensions. Some wells— oR 
in North Texas produce from lime formations, and the acid treatment es 

| was successfully employed in a number of these in 1932. SO a 
ae The East Texas field proper continued to be the leading producing a 

| field in the world in 1932. At the close of 1932 the field covered od 
approximately 114,000 acres in five counties, had about. 9,500 pro- er. 

: ducing wells, and from the standpoint of estimated reserves was by : ae 
far the largest oil field ever discovered. | | oe eg 

_ The production of the East Texas field in 1932 totaled 120,158,000 a. 
barrels, which was 10,528,000 barrels, or 10 percent, above 1931. a 
The 1932 total represents a daily average of 328,300 barrels for the a 
year, although the average for the operating period was higher because og 
the field was closed down for two weeksin December. Theproduction © =, 
in 1932 fluctuated little from month to month, the daily allowable a4 

| production per well. being reduced as the number of producing wells ae 
increased. The allowable at the beginning of the year was 100 barrels os 
but was reduced. about twice every month to 33 barrels on December ne 
‘11. The order of December 11 was on a two thirds well and one third og 
acreage and bottom-hole-pressure basis, being the first order to incor-. | 4 

| porate acreage and potential factors. The various orders of the Texas ad 
Railroad Commission were frequently contested in the courts in 1932, oo 

: the most important decision being rendered by the Supreme Court od 
of the United States on December 12. Troops first entered the field — oy 

- August 17, 1931, but were gradually withdrawn, the last contingent oy 
leaving December 21, 1932. The last order of the commission for sa 

) the year closed down the field on December 17 to obtain bottom-hole IE 
pressures on key wells. | os | ae oe 

_. . _[n all, 5,760 wells were drilled in the East Texas field in 1932, of oy 
which 5,641 (97.9 percent) were oil wells, 6 (0.1 percent) gas wells, ene 

| and 113 (2 percent) dry holes. , This represents a very low percentage os 
of failures, reflecting the consistency of the Woodbine sand under the oe 

: field. The average daily initial production of the oil wells completed ae 
in 1982 was about 2,500 barrels, the total initial being about 14,000,000 a 

arrels. | ‘4 
- From an engineering standpoint the East Texas field exceeded — as 
expectations in 1932. Bottom-hole pressures did not fall as rapidly . oF 

| as predicted, and the movement of encroaching water was mainly - 
restricted to comparatively small areas on the west side of the field. A 

Only about 2 percent of the producers were on the pump at the close . “33 
of 1932. | . | | : oh 

Production in the other fields of the East Texas district, including - 
. Van, Boggy Creek, and small pools in Panola and Nacogdoches a 

Counties, increased in 1932. This increase resulted solely from a gain nt 
at Van, where production rose from 15,598,000 barrels in 1931 to ° 
17,206,000 barrels in 1932. 3 

The Central Texas fields, including principally those along the ‘ 
Balcones fault zone, declined materially in output in 1932, as no out- 

- standing discovery was made to compensate for decreased production . 
in older fields, like Powell, Salt Flat, and Luling. In the northeast 
end of the fault zone—that is, in the Mexia-Powell district—activity 
was at a low ebb in 1932, as nearly all the wildcatters had transferred | 
their activities to East Texas. More wildcatting was done in the : 

- southwest end of the fault zone—that is, in the Luling-Darst Creek



Cee e ee eeeee ee eee een eee eee eee eee eee TE ae ce eee BS es 

va 480 22 + =MINERALS YEARBOOK >-_—> oo | 

—.  area-—and several new strikes were made, consisting mainly of crevice 
Bo wells, with later offsets completed as dry holes. A new field called 
Ge . Tuleta was discovered near the Pettus field in Bee County in 1932, | 

eo _ butit proved small in area and its output fell far short of compensating 
eo for the decline at Pettus. BS an 
Po Interest in the West Texas district in 1932 was quite generally 
ce eclipsed by developments in the East Texas field, with the result that 
nO drilling declined to below the low level of 1931 and production again 
a | decreased substantially. The total output of the district in 1932 was. 
ao 63,542,000 barrels, compared with 78,524,000 barrels in 1931 and with 
mus - 133,328,000 barrels in 1929, the peak year. ae oe | 
eo The Yates field, Pecos County, continued to be the chief factor in , 

ae production in the West Texas district; its output for 1932 was 23,744,- 
eo 000 barrels, compared with 28,226,000 barrels in 1931. The decrease | 
be _ in production of the Yates field in 1932 resulted directly from lowering - 
eo | of the allowable on October.31, 1931, as nearly all of the wells are-still 
oe flowing, and the field can produce much more than the total assigned  —_— 
Bo to it under proration. The field continued as a model from an engi- _ 
Boo neering standpoint, being particularly outstanding because of the 
Bo success attained in the substitution of bottom-hole pressures for open _ 
Be flow in establishing potentials. Be 7 a | 
be - The Hendricks pool, Winkler County, was the second most import- 
bo ant producer in West Texas in 1932, although it was not far ahead of | 
Hee the Big Lake field. The water problem in the Hendricks field became | 
bo Increasingly serious in 1932, forcing the operators to raise immense | 
be quantities of water with the oil. Production at Big Lake registered: _ 
po _ a comparatively small decline in 1932, as the deep wells bottomed in 
Wee the Ordovician continued to be well sustained in output. However, | 
Bo _ the chances for increasing Ordovician production in 1933 were dimmed | 

aan _ by the appearance of water in some wells and by failure to extend | 
% the producing area. og: oe | 
a Only 144 oil wells were completed in West Texas in 1932, compared _ 
: with 170 in 1931 and 715 in 1929, the peak year. Ward County again 

| ranked first in drilling, but the average initial output of the oil wells 
mo completed in that county in 1932 was low. 

Production in Southwest Texas, including principally the fields in — 
Webb, Zapata, Starr, Jim Hogg, and Duval Counties, continued to 

| _ Increase and in 1932 totaled 6,337,000 barrels, compared with 5,002,- - 
000 barrels in 1931. The gain in production in 1932 resulted from 
increased drilling and from generally successful wildcatting. 

The most important discovery in Southwest Texas in 1932 was the 
Government Wells field, composed of a group of partly contiguous 
pools in northern Duval County. About 100 oil wells were completed 
in this field in 1932, these having an average daily initial production 
of 737 barrels, a high figure for the district. Other promising new 

| fields discovered in Southwest Texas in 1932 were the Laurel pool, 
Webb County, and the Jacob pool, McMullen County. The oil 
found at Laurel is of high gravity, whereas that from the Jacobs pool 
is a heavy oil; however, the fact that the wells in the latter pool are 
shallow (900-1,000 feet) compensates for the low gravity of the oil. 

Production in the Texas Gulf coast declined from 48,032,000 barrels 
in 1931 to 41,791,000 barrels in 1932, but the district experienced its 
most successful year since the discovery of Spindletop in 1901.
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The Conroe field, discovered late in 1931, was the center of interest Og 
- in the Texas Gulf coast in 1932, and its performance more than justi-. iy 

fied the attention given it. Although the first real producer was not | A 
completed at Conroe until June, development was rapid in the last og 
half of the year, and about 100 wells were completed before January 8 

| 1,.1933. The productive area exceeded expectations, amounting to | uk 
~ about 15,000 acres at the end of the year. The production under es 

| fairly rigid proration was 2,608,000 barrels in 1932. _ | | | aN 
Another 1931 discovery, the Rabb Ridge field, proved animportant = = «% 

producer in 1932, ranking second only to Barbers Hill as the leading ~ io} 
field in the district. The yield at Refugio, the leading producer in 4 
1931, declined very rapidly and amounted to only 3,429,000 barrels, a. 
compared with 9,274,000 barrels in 1931. The output of most of oe 
the older salt domes fell in 1932, one exception being High Island, Ge 
which was extended during the year. | fe 

: Wildcatting was active in the Texas Gulf coast; in fact, the area led cet 
the country in exploratory work in 1932. Most wildcat wells were = #3 
on the Pettus-Conroe trend from Colorado to Tyler Counties. The |= +) 
most promising new discoveries in the district in 1932 included — od 
Buckeye, Matagorda County; Pledger, Brazoria County; and Livings- ee 
ton, Polk County. Of these only Buckeye produced oil in 1932. Oo 

- West Virginia.—Low prices, continued decline of the producing oad 
wells, and another material decrease in drilling were the chief factors oe 
that led to another substantial decline in production in West Virginia. oo 
The total output of the State in 1932 was 3,882,000 barrels, compared Cos 

| with 4,472,000 barrels in 1931. Only 46 oil wells were completed oo 
- In 1932, compared with 73 in 1931; however, the average daily initial - 7 “ 

of the 1932 completion was larger than in 1931. | Ce . 54 
| .Wyoming.—Production in Wyoming continued to decline in 1932, res 

although the decrease was not as large as in 1931. The total output aaa 
_ for the year was 13,359,000 barrels, compared with 14,834,000 barrels ys 

in 1931. | - a | | od 
Salt Creek, the principal field in the State, produced :8,006,000 | A 

| barrels in 1932 (9 percent less than in 1931). Production in the other os 
fields decreased 11 percent. In general, the only fields that increased 4 

. in output in 1932 were the heavy or black-oil fields at Hamilton |. ee 
Dome and Byron-Garland, which were provided with a refinery outlet a 
for the first. time. The Frannie field was extended during the year, ER 
although that discovery did not prevent a drop m output. | og 

| Only 31 oil wells were completed in Wyoming in 1932, compared ~ oe 
with 40 in 1931 and 100 in 1930. In 1932, as in 1931, the majority : 
of the completions were in the Osage field, Weston County. 2 

| WELLS : 

- Data on the number of producing wells at the close of 1932 are oh 
not available, but it appears probable that the total was less than | 
315,850, the number on January 1, 1932. More oil wells were com- | 
plated in 1932 than in 1931, and prices advanced, but it is doubtful if | 
these factors were powerful enough to prevent several thousand wells 
from being abandoned. 

The number of wells completed in 1932 totaled 15,040, 10,444 (69 , ° 
percent) being oil wells, 1,027 (7 percent) gas wells, and 3,569 (24 : 
percent) dry holes. These data indicate a sharp decrease in the |
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- America, including Trinidad, 12.8 percent; Europe, 16.6 percent; og 
Asia, including Japan, East Indies, and Sakhalin, 8 percent; and. = =} 
Africa, 0.1 percent. These data indicate chiefly a gain in the relative. gat 

| proportion produced in the Eastern Hemisphere. , one | od 
| Production in Russia showed a small decline in 1932, although it os 

was the last year of the 5-year plan. However, that country con- rr 
tinued to rank second to the United States in production, with plans 4 

| to triple the output under a new 5-year plan. 8 

~The production of Venezuela, the third-ranking nation, totaled oo 
116,300,000 barrels in 1932, virtually the same as in 1931. Drilling ae 
declined materially in Venezuela in 1932. a ae 

Production in Rumania rose to a new high level in 1932 due to com- — ee 
petitive drilling in certain prolific fields. Production in Persia also oe 
reached a new high level in 1932, although the gain was due to in- 8 

creased demand. Production in Mexico continued to decline, ag 

| although the drop in 1932 was relatively small. | 4 

| | IMPORTS AND EXPORTS | | ong 

| In spite of imposition of a tariff on imports of crude oil on June 20, og 
1932, the total brought in during 1932 (44,688,000 barrels) decreased oe 
but slightly from 1931 because passage of the duty was anticipated oO 

- geveral months in advance, and imports for April, May, and June oe 
| were far above normal. Imports of Venezuelan crude showed a small | oh 

. increase in 1932, but receipts of all other common types of foreign © ay 
crude declined. Imports from Venezuela in 1932 (25,632,000 barrels) a 

| were equivalent to 57 percent of the total crude imports and to 22 8 
percent of the production of that country. Imports of Colombian oA 

-. erude into the United States were equivalent to 64 percent of that a 
- country’s output and imports of Mexican crude to 22 percent of of 

production in that country. | | | | a 4 
Exports of crude oil rose to a new high level of 27,393,000 barrels © og 

| in 1932. Exports of crude to Canada, which comprise about two og 
: thirds of the total, declined in 1932, but exports to other countries, _ | a 

principally Japan and France, gained 46 percent. | a % 

OS REFINED PRODUCTS | oe | os 

| Several hundred refined products are made from crude petroleum, oe 
but only about a dozen are important enough quantitatively to show a 
separately in statistics. Gasoline is easily the most important prod- , s 
uct, with fuel oils second, kerosene third, and still gas fourth. Kero- 
sene was the leading product until about 1909, fuel oil from 1909 to : 
1930, and gasoline from 1930 to the present. The rapid rise of still 
gas in recent years has resulted from the use of increasingly high 7 : 
temperatures in refining and from the widespread growth in number 
of installations to recover this high-B.t.u. fuel. Shortage, including " 
chiefly losses from unrecovered still gas, totaled 20,652,000 barrels in o 
1932; this was equivalent to 3 percent of crude runs. : 

Natural gasoline——The production of natural gasoline dropped 
_ sharply in 1932, as comparatively few new flush oil fields with surplus | 
gas were discovered. Much of the field work in 1932 was in East | 
Texas which, because of its low gas-oil ratio, did not become a factor 
in production until late in the year. | 7 

| 182217—33—32 *
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oo | The consumption of natural gasoline in motor blends at refineries— | 
ee the principal use of the product—also declined materially in 1932, 
» . and prices fell to below even 1931 levels. | . | . 

ae Details on the production, consumption, and stocks of natural | 
m gasoline are given on pages 535 to. 544. | - | | os 

Be _-—- Analysis of production and consumption of petroleum products in 1982 _ | 

Be | . [Thousands of barrels of 42 U.S. gallons] | | 

mS . Produc- | Imports |. Exports | Change in | Domestic 
Product - tion | | stocks demand | 

. a Motor fuel: | OS | oe | a Gasoline.......------------------------| 366, 201 | 8,20 | -1,79). : Be Natural gasoline--------.---.--.---] 32,089 35, 434 +378 |$ 373, 720 
mo _ Benzol_.___---------------------------- 1, 144 |.._--_----__- oe oe ae a 

e on Total motor fuel__.......-.---..-----] _ 399, 524 8, 209 35,434 |. —1,4211 373,720 
be Kerosene. .--------.----.-.---------------. 43, 836 72 10, 956 —358 . 33,310 7 
Mee _ Gas oil and fuel oi]_...---..--- 222 eee 294, 287 21, 229 19,874 | 1 —5, 422 2 307, 668 . Peps Lubricants. ..--.-.---.-------._----------| 22,438 11] 6,857| —1,110 16, 697 | 7 oye Wax. 2. 2 eee 1, 639 119 | 840 —28 "946 Jo. Coke__-.------------------2-- sesso see ee 9,123 |---| 455 —925 9508 
fo . Asphalt. __...----2----2 2-2 eee 13, 249 108 | - 1, 233 —141 |]. —- 12, 265 . wo Road oil........---.-----------------.----- 6,879 |.--------.--]-----------| 281 | 6, 648 : We Still gas. 2-222] 40,908 PT 40,905 | 
Hh Miscellaneous oils__...--------2----------- 2, 568 2 46 — 278 | 2, 802 oo oo Unfinished oils (net)_..-..------..--.--.--] 3 —1, 865 | - 7 |------------|_.1—1,861] -  —460 | 
a Refinery losses......---.--.---------------- 20, 652 |-.----~--.--]----------_-]-----22 oo. 20, 652 — 
ee _... - Natural gasoline losses. -_--...------------- 8, 688 |.-----------]------------]------------ 8, 683 | 

Bo oe ee 1 856,913 29, 757 75,695 | —11,313| 2828499 

Be 1 463,000 barrels transferred from fuel oil to unfinished oils Sept. 30, 1932. oe | 
ee 2 Includes transfers of 463,000 barrels of fuel oil (see footnote 1) and 6,141,000 barrels of heavy crude. 
fe . 3% Excess of unfinished oils rerun over unfinished oils produced. __ ° - 

Be _-—,-s MOTOR FUEL AND GASOLINE re 

| Motor fuel, consisting of refinery gasoline, natural gasoline dis- . 
oo tributed directly to the trade, and benzol, is the most important , 
_ refined product in quantity and value. Accordingly, the chief interest 
eo of refinery engineers has been first to improve the yield of gasoline and 

| more recently to improve the quality of that product. Due largely 7 
| to improved methods of cracking, the yield of gasoline increased rap- 

oo idly through 1931; however, in 1932 the incentive of increasing de- 
mand was lacking, and only a small gain in yield was recorded. As 

| the decline in crude runs exceeded the small increase in percentage 
yield the production of motor fuel in 1932 was 9 percent below that 

| | in 1931. | 
The domestic demand for motor fuel, which had increased consist- 

| ently, declined for the first time in 1932, when the total was 373,720,- 
000 barrels, compared with 403,418,000 barrels in 1931. This de- 
crease of 7 percent resulted primarily from a decline in the number of 
automobiles in use. Exports of motor fuel continued to be affected 
adversely by the increasing competition in foreign countries and 
decreased from 45,716,000 barrels in 1931 to 35,434,000 barrels in 
1932. 
Motor-fuel production comprises three principal elements—the 

production of straight-run and cracked gasoline at refineries, the pro- 
: duction of natural gasoline less losses in handling, and the production 

of motor benzol at byproduct coke plants. In 1932 the total output
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of motor fuel was 399,524,000 barrels, a decrease of 9 percent from — : a 

1931. . | ae pO 7 . 8 

| Prior to 1930 the proportion of. natural gasoline in motor fuel in- 8 

| creased, but since that. time has declined steadily. This decrease in Oe 

| the relative importance of natural gasoline has resulted largely from ‘a 
: proration, which by curtailing the flush production of crude oil has | ae 

| restricted the supply of natural gas. Less-important factors have a. 

oo been the decreasing level of natural-gasoline prices and lower yields oe 

per thousand cubic feet of gas treated. | a , NS 

: Benzol is used as a blending agent by a comparatively small group — os 

| of manufacturers. It has a relatively high antiknock rating, and the as 

blended motor fuel generally sells at a premium; however, the produc- 4 
tion of benzol has fallen steadily since 1929 and in 1932 was only oe 
1,144,000 barrels, less than one third of 1 percent of the total output a 

of motor fuel. + me oo oe 
| The principal statistics on motor fuel are shown in figure 42. ag 

| Motor fuel is produced at refineries by three methods—straight- a 4 

run, cracking, and blending of natural gasoline. Although the produc- oe 

8 PPL LL eet 
a a OD a 

gy [eee | a 
5 oso ee “4 

ST ae 4 

| 0 ee Lg 
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| FIGURE 42.—Trends in production, domestic demand, exports, imports, and stocks of motor fuel, 1918-32. 4 

‘tion of gasoline by cracking declined for the first time in 1932 the - ] 
relative importance of that method increased, because the total pro- os 

duction decreased even more than. production by cracking. __ oy 

The total production of gasoline at refineries in 1932 was 392,623,000 | Ss 

barrels, of which 195,386,000 barrels (50 percent) were produced by ay 

straight distillation, 170,905,000 barrels (43 percent) were produced. oe 

by cracking, and 26,332,000 barrels (7 percent) were natural gasoline. z 
Compared with 1931 these data indicate decreases in the relative im- - 
portance of the straight-run and natural gasoline fractions, balanced e 

_ by a gain in the proportion obtained by cracking. oe 
The octane rating of gasolines—in other words, the measure of their 7 

antiknock properties—continued to be an important subject in the 
refining industry, and doubtless had some influence in the relative | 

increase of cracking. However, the use of the cracking process to / 
: increase the octane rating of gasoline made only a moderate gain in 
: 1932; this resulted chiefly from increased operations at skimming — 

plants utilizing East Texas and Oklahoma City crudes. , 
The East Coast, Indiana-Illinois, and Texas Gulf Coast districts, | 

the leading areas in cracking, showed small declines in the quantity
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on produced by cracking in 1932 but increases in the relative proportions ~~ 
e to the total gasoline output. Several districts made material gains : 
. in quantity and percentage in 1932, the most outstanding being the __ 

ae Appalachian, where some refiners have installed cracking units. to 
ae offset the comparatively low octane rating of their gasoline, and 
eon California, where little cracking was done until 1928. me : 
Boe - The percentage yield of gasoline in 1932 was 44.7 percent, a gain of 
~ «0.4 percent over 1931. Although this increase was relatively small 
oo compared with the average annual increase for the last decade, it | 
co _ represented a decrease of about 6,000,000 barrels in crude-oil require- — 
eo “ments. The percentage yields of gasoline in 1932 ranged from | 
fe 43.7 in July to 45.9 in February and October, a narrower range than . 
Be In 1931, although it is interesting to note that the peak of November 
we 1931 (45.9) was not surpassed. - | 7 pa 
ee _. The majority of refining districts reported a gain in gasoline yield 
Be in 1932, with the Arkansas-Louisiana Inland, Texas Inland, and 7 

ae Appalachian districts making$the largest increases. The§ Rocky | 
-. Mountain district, which had the highest yield in 1931 (56.6 percent)  — 
Le decreased most in 1932, primarily as a result of less cracking. In - 
mo. - some districts the yield of gasoline from cracking exceeded recovery 
- iby straight-run‘methods;}inffact, ifficracking¥had been carried on as 
bo extensively in California as elsewhere in 1932 the total. production | 
* of cracked gasoline would have exceeded straight-run production. 
Qe _ In general, refinery prices of gasoline evidenced marked improve- on 
oe ment over the low level of 1931. The average refinery price of a - 
ae representative grade of United States motor gasoline in Oklahoma 
a in 1932 was 4.19 cents per gallon, compared with an average of 3.54 
Pe cents in 1931. This increase, while apparently small, represented in  —s—> 
a many instances the difference between a profit and a loss in refinery _ 
Be, operations. | | - a | : | | 
by | The trend of refinery prices for gasoline east of California in 1932 _ 
2 closely followed. that of crude, with the highest quotations in May and | 

Bo _dune after the increased crude postings of April and with a weaker 
“ gasoline market in the last quarter of the year, when it was evident 
: that the price level for crude could not be maintained. The trend of 
os refinery prices of gasoline in California in 1932 was unlike that of 
| prices east of California, being downward in the middle of the year 
. and upward in the closing months. 

f The refinery price of a representative grade of gasoline is shown in 
gure 43. : . 
In general, tank-wagon prices of gasoline moved upward with 

refinery prices in 1932. The average tank-wagon price of gasoline 
less tax at 50 cities in the United States was 12.45 cents in 1932, 
compared with 11.8 cents in 1931. In general, service-station prices, 
which in many cities represent tank-wagon prices plus tax, were 
raised 1 cent (in some cities the increase was 1.1 cents, the 0.1 cent 
covering the cost of collection) on June 21 to cover the Federal tax. 

_ Although the average gasoline price at 50 cities increased in 1932 it 
is interesting to note that in the majority of cities a price decline in 
late September more than compensated for the increase of June 21;
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_ also, that most consumers were paying no more for gasoline on Decem- 8 
ber 31, 1932, than they paid January 1, 1931, despite the fact that in oo 

| the 2-year interval the average State tax increased, and a l-cent — wk 
Federal tax was imposed. oo S 

Stocks of motor fuel, the chief barometer measuring the success os 
attained by refiners in balancing operations with demand, were re- | a 
duced nearly 1,500,000 barrels in 1932, a relatively better showing 4 

: than in 1931, when a somewhat larger amount was added to storage. one 
Of the 53,805,000 barrels of motor fuel in storage December 31, os 

 ---: 1932, 34,532,000 barrels were held at refineries and natural-gasoline | os 
oe 
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Figure 43.—Trends in prices of refined petroleum products, 1927-32, by months. Refinery price per gallon / A 
of United States motor gasoline, group 3; tank-wagon price per gallon of kerosene at Chicago; refinery afl 
price per barrel of grade c bunker oil at New York; refinery price per gallon of 150-160 viscosity at 210° 7 ‘ 

plants, 18,075,000 barrels at bulk terminals, and 1,198,000 barrels in re 
pipe-line systems. 3 

‘Bulk terminal stocks held on the Pacific coast have been included : 
in total stocks since June 30, 1923, but bulk terminal stocks for the us 
rest of the country only since January 1, 1932. Accordingly, 1932 : 
was the first year for which days’ supply of motor fuel could be com- ; 
puted for all districts on a comparable basis. As indicated in the : 
following table, the East Coast and California districts held the largest 4 
stocks of gasoline in terms of days’ supply, the Arkansas-Louisiana | 
Inland and Texas Inland districts the smallest. |
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m 7 a . Stocks, deliveries, and days’ supply of motor fuel, 1931-32 | a 

me | , ; | [Thousands of barrels of 42 U.S. gallons] rn 

Bee | | | Stocks, Dec. | Daily average | Days’ a 
oe . Bl deliveries | supply 

ae | 7 District 7 | | a 

bos | - - | 4931 | 1932 | 1931 | 1932 1931] 1982 

ee Hast CO8St coco cc eecceeeeeeeeeeeeeeeeeeeeeee-.--...| 13,461 | 13,552] 198]. 186} 70] 73 
Ba Appalachian. __...-----------------------=---------------- 2,313 | 2,142). 47 47| 49) 46 . 

ee - _Indiana, Illinois, Kentucky, etc...-.------.---------------| 6, 760 6, 815 180 169.1. 38] 40 a 

gee Oklahoma, Kansas, Missouri-.-.-.---------.--------------| 4,621 4, 826 166 140 | 28 34 

Re Texas Inland_......---------------------------------------| 2,217 | 1, 747 86 771 26 23 

Pe Texas Gulf Coast_.._--.--.-------------------------------| 5,898 | 5,922 205 186 29 32 

Bee Louisiana Gulf Coast__..-.---------2------------1--------|' 1,427 | 1,416], 49 43). 209]. 33 

ae Arkansas and Louisiana Inland_--.-.--------------------- 573 334 24 - ‘24 24 14 

ee Rocky Mountain--.-..-.----------------------------------- 1,532 | 1,192 32 23 | 48 52; 

eo — California.....---20000 TTI] 18, 599 | 12,656 | 198 | 82 | 69] 70 

Ba Total. ...------------2-ceenneeneeeeeceseeeeeeeeeee--| 52,401 | 50,602 | 1,178] 1,078 a 7 

Bo | According to reports of the American Petroleum Institute, the _ 

» quantity of gasoline “sold or offered for sale, as reported by whole- 

a salers and dealers in the various States under provisions of the gaso- | 

poe line tax or inspection laws” in 1932, totaled 15,497,409,000 gallons 

Bee (368,986,000 barrels), a decrease of 1,221,830,000 gallons, or 7 per- | 

Ree cent, from 1931. Se | 7 OC : 

Be The three leading gasoline-consuming States—New York, Cali- 
e | fornia, and Pennsylvania—registered small declines in consumption - 

ee in 1932 but were the only States in which it exceeded 1,000,000,000 / 

Be gallons. . Consumption in Illinois, more than 1,000,000,000 gallons in 

fe 1931, fell to 950,822,000 gallons in 1932. | ) | - 

fe Three States—Delaware, Maryland, and Rhode Island—and the _ 

Wee District of Columbia reported increased sales of gasoline in 1932; all 

hs other States showed declines, as high as 27 percent in some instances. 

Ce | In general, the largest decreases in gasoline consumption in 1932 — 

no - were in the Middle Western or agricultural States. It is interesting 

So to note that the increases in consumption were confined to Eastern 

| | Seaboard States. | | | 

: The relative rank of the’States in gasolineJconsumption is shown in 

a figure 44. . 
: The delivery of gasoline by pipe line, the latest development in 

transportation in the oil industry, made another rapid advance in 

1932. The first gasoline pipe line was placed in operation in 19380, 

but it was not until May 1931 that appreciable quantities of gasoline 

were transported. Total deliveries in 1931 were 12,766,000 barrels, 

but in 1932 totaled 29,573,000 barrels, a gain of 132 percent over 1931. 

The material gain in the quantity of gasoline carried by pipe line 

in 1932 was due to the placing in full operation of three lmes begun in 

1931. In spite of the apparent success of this method of transporta- | 

tion, there was a noticeable slackening in new construction in 1932; 

however, 2 new lines, 1 in Michigan and 1 in Kansas, were being laid 

or contemplated at the close of the year. The total mileage of gaso- 

line pipe lines increased from 3,175 on January 1 to 3,662 at the close 

of the year. The quantity of gasoline stored mm lines and working 

tanks decreased during the year, but this resulted from a transfer of 

most of the working stocks to bulk stocks.
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: : oe a *' KEROSENE © . | ° oy 

The statistical record for kerosene in 1932 was surprising as pro- To 
duction and domestic demand increased, not only for the first time oa 

- in a number of years but at a time when the consumption of all other oh 
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. FiGuRE 44,—Gasoline consumption, 1931-32, by States. | 

important refined products was dropping sharply. A number of reasons 
have been assigned to account for the revival of the kerosene trade in | 
1932; of these, the gain in use as range oil, particularly in New Eng- | 
land, appears most important. : 

. Chapin
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me _ The production of kerosene in 1932 was 43,836,000 barrels, an 

ae increase of 1,390,000 barrels over 1931. Imports continued _neghi- : 

ees gible; in 1932 they consisted principally of one cargo from Ruma- 

Be nia. Exports declined 14 percent, but domestic demand rose to 

on 33,310,000 barrels from 31,296,000 barrels in 1931. Stocks of kero- 

oan sene held at refineries, which had fallen to a record low level in 1931, | 

ue again decreased in 1932; the total on hand December 31, 1932, was | 

Pe - 4,974,000 barrels compared with.5,332,000 barrels in storage January1. 

a | According to reports of the American Petroleum Institute covering 

Bo the quantities of kerosene inspected, consumption in 14 States (Ala- - 

- bama, Arkansas, Colorado, Florida, Georgia, Kansas, Michigan, — 

Bo Minnesota, Missouri, Nebraska, North Dakota, Oklahoma, South 

oe Carolina, and South Dakota) totaled 9,359,000 barrels in 1932. 

po Data for 5 States were not compiled for 1931, but when they are 

oe eliminated the 9 remaining had a total consumption of 6,602,000 | 
Be barrels in $1932 compared with 6,231,000 barrels in 1931. This - 

ae indicated increase of 6 percent compares favorably with the increase 

ao for the country as a whole. Minnesota led the 14 States in kerosene 

ee consumption, having a total several times that.of other States with | 

eo ~ greater population. : ee oe : | 

Po - Tank-wagon prices of kerosene did not reflect the increased con- | 

be ‘sumption in 1932 but were generally lower than in 1931. The average - 

oe | tank-wagon price per gallon at six large cities in 1932 was 10.8 cents, 

fe 1 cent below the average in 1931. a | : 
a -, The price trend of a representative grade of kerosene is shown in 
Ro figure 43. | | Oo | | 

oe | «GAS OIL AND FUEL OIL | 

os The production of the two classes of products—(1) gas oil and dis- 

oo tillate fuel oils and (2) residual fuel’ oils—totaled 294,287,000 barrels, | 

fe a decline of 42,680,000 barrels (13 percent) from 1931. This sub- i 

ee stantial decrease resulted primarily from the reduction in crude runs. 

- Net transfers to fuel-oil stocks, including principally transfers of | 

- ~ heavy crude in California, totaled 6,141,000 barrels. In spite of an 

: import duty of one half cent per gallon effective June 21, imports of 

—_ gas oil and fuel oil were only moderately less than in 1931 and totaled 

7 51,229,000 barrels. Stocks were reduced 5 to 6 million barrels, but 

- this encouraging feature was more than balanced by a 10-mullion- 

barrel decrease in exports. The indicated domestic demand (avail- 

able for the first time since 1924) was 307,668,000 barrels, a daily | 

average of 841,000 barrels. , 
The production of gas oil and distillate fuel oils was 69,467,000 

barrels, 17 percent less than in 1931. Data on the consumption of 

the distillate fuel oils, such as furnace oil, are not available for 1932, 

but there may have been a slight increase. The consumption of gas 

oil in gas making, probably the primary use for straight-gas oil, the 

heaviest member of the class, has fallen in recent years due to in- 

creasing competition of other methods of enrichment. 
A further decline in the percentage yield of residual fuel oil m 1932 

and the decrease in crude runs to stills were reflected in production, 

which dropped to 224,820,000 barrels from 253,085,000 barrels in 

1931. California continued to rank well ahead of the other districts 

as a producer of residual fuel oil and also to hold the major part of the 

storage.



| CRUDE PETROLEUM AND PETROLEUM PRODUCTS AOL 

The history of residual fuel-oil consumption in 1932 probably was Es 

‘not unlike that of 1931, with continued decreases in the amounts a 

taken by the principal consumers—steamships, railroads, and petro- _ ae 

| leum refineries. As the amount of bunker fuel used by vessels mm 8 

foreign trade (the largest element in steamship consumption) fell os 

about 5,000,000 barrels in 1932, the total for steamships and tankers oe 

| probably decreased to 75,000,000 barrels from 83,559,000 barrels in at 

| 1931. Gas oil and fuel oil (principally residual fuel oil) burned by | aa 

| railroads in 1932 totaled. about 50,000,000 barrels compared with 58,- , oon 

150,000 barrels in 1931. The consumption of heavy fuel oil at petro- og 

leum refineries undoubtedly declined in 1932, as operations decreased Lag 

| and the competition of refinery gas became more intense. . Fuel oil ee 

| used at smelters and mines and in general manufacturing probably | oe 

| decreased in 1932 commensurate with the lowering of industrial activi- _ oe 
ty. In general, prices of fuel oil, which reached low levels in 1931, a 

recovered somewhat in 1932. Most bunker-oil prices were increased oS 

when the import duty went into effect (June) but the averages for the eS 

year were below those of 1931. Prices of gas oil improved materially, ood 

| particularly in the last half of the year; for example, a representative ee) 

= grade of househeating oil in Oklahoma sold for 2 cents per gallon — 8 
on January 1 and 3.375 cents at the close of the year, | od 

—— The price trend of a representative grade of bunker fuel oil is shown | ST 

in figure 43. | — 8 
OS LUBRICANTS i sts - ae 

7 - The recession in industrial activity and the declinein thenumberof = — 

cars in use were reflected in the domestic demand for lubricants, oo 

a which declined from 20,068,000 barrels in 1931 to 16,697,000 barrels ok 

jn 1932. In 2 months of 1932 the domestic demand -was less than ON 

1,000,000 barrels, a condition that had not occurred since April 1922. os 

‘However, it should be noted that the indicated consumption in those ore 

months (August and September) was low primarily because large — a 

- purchases were made in June before enactment of a manufacturer’s ooh 

| tax of 4 cents per gallon. | | ae a oy 
The production of lubricants in 1932—22,433,000 barrels—repre- “y 

sents a yield of only 2.7 percent of total crude runs. Based on the | ot 

-erudes processed for lubricating oils the yield would be much higher; at 

| for example, the yield in some plants that operate on Pennsylvania ‘ 

. Grade crude was more than 30 percent. so 

| Imports of lubricants continued to have negligible importance. 4 

Exports totaled 6,857,000 barrels, a decrease of 16 percent from 1931. ks 

| -. Prices of lubricants were generally lower in 1932, although the NE 

declines were not as severe as in 1930 and 1931. The price of a : 

| representative grade of Oklahoma bright stock made marked im- se 

provement in April and May but lost all the gam later in the year. oe 

| Prices of most Pennsylvania grades decreased; for example, the a 

average price of a representative grade of filtered neutral dropped . o 

from 20 cents per gallon in 1931 to 17 cents in 1932, the latter being : 

| about half the 1927 price. : : 

The price trend of a representative grade of lubricating oil is - 

_ shown in figure 43. ; 
| WAX | | : 

Exports of paraffin wax, which were well-maintained in 1931, | 

slumped 19 percent in 1932. The domestic demand also declined, | 

_ but not as severely as exports, so that total domestic demand in 1932 :
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Bo (264,445,000 pounds) exceeded exports (235,323,000 pounds), the 
me first such occurrence in many years. Stocks of wax fluctuated con- | 
Wa _ siderably during the year, but heavy domestic shipments in December 
ve reduced the total to 163,628,000 pounds, nearly 8,000,000 pounds | 
ee | below stocks on January 1, 1932. ae a a : 
Be The production of wax in 1932 totaled 458,920,000 pounds (18,480,- 
ee 7 000 pounds less than in 1931). - Of the total output in 1932, 46 percent 
Re came from the East Coast district and 19 percent from the Appala- . __ 
eo chian district. In 1931, 61 percent was produced in these two districts, _ 
Bs indicating further concentration of wax production in the Eastern , 
Boe | States in 1932. a _ | | a 
ee _ Stocks of wax are segregated into two major classes, refined and 
ae crude scale. On December 31, 1932, 37,199,000 pounds of refined : 
peg wax and 126,429,000 pounds of crude-scale wax were in storage. - 

"These data indicate a small increase in the relative proportion of 
Hoe crude scale. _ Se os } =. on So . 

ne Using the price record of a representative grade of crude-scale wax __ 
es as a basis it is reasonably evident that, most wax prices weakened in 
fe the middle of the year but recovered the loss later. The refinery 
~ price of the representative grade was 2.125 cents per pound January 1 | 
Be and 2.10 cents on December 31. a | 

oe The annual output of petroleum coke, which had increased rapidly, . 
Be due principally to the use of higher refining temperatures, registered : 
ae its first decline in 1932, when 1,788,800 short tons were produced _ 
ee compared with 2,032,000 short tons in 1931. This substantial | 
Go decrease resulted chiefly from cumulative effects of the reduction in 
ae crude runs and reduced cracking. The Indiana-Illinois district, the 
ie leader in coke production, gained slightly in output in 1932, but 
he production in the majority of the other districts decreased. __. : 
st | Data on coke consumption in 1932 are incomplete, but the domestic 
os demand (1,880,900 short tons) was encouraging, as it was 23 percent 
a , higher than in 1931. This. increase in domestic demand resulted 
. | primarily from a material gain in use as domestic fuel in the Eastern 

| and Central States. It was reported that some companies on the 
Atlantic seaboard had difficulty in producing enough coke to fill their 
contracts. Stocks, which had increased materially in 1931, reflected 
the gain in demand and declined about 180,000 short tons in 1932. 

The data available indicate that coke prices were uniform throughout 
the year until December, when there was a slight increase in most 
quotations. | 

ASPHALT AND ROAD OIL 

The production and consumption of petroleum asphalt declined . 
materially in 1932, and the average price level continued to recede. 
On the other hand, the production of road oil gained materially. 

Details on these two commodities may be found on pages 555 to 564. 

STILL GAS | 

Although essentially a byproduct, “still” gas has rapidly forged 
to the front as one of the leading refined products from the standpoint 
of volume, The liquid equivalent of still-gas production in 1932 was |
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40,905,000 barrels, which places it close behind kerosene quanti- 

tatively. The output, expressed in cubic feet, was 160,812,000,000 os 

(4 percent above 1931). me - og 

~The production of still gas, most of which is used as refinery fuel, Y 

ig usually associated with cracking; however, as cracking declined in oe 

| 1932 the increased production was probably caused by an increase in re 

| the number of plants that have recovery systems. | | = o 

IMPORTS, EXPORTS, AND SHIPMENTS THROUGH PANAMA | ok 

| oe CANAL | - oh 

Imports—Imports of refined products were restricted by the enagt- _ a. 

~ ment of import duties on the important products on June 21 and og 

dropped. from 38,837,000 barrels in 1931 to 29,757 ,000 barrels in 1932. aw 

-. The decreases in the imports after the duties went into effect are a . 

indicated in the following table: | So os 
- 

got 

| 7 Duty | | Jan. 1-June 20 June 21-Dec. 31 Total for year no 4 

Crude oil./_...-| $0.21 ae 31,236,000 barrels_.| 13,452,000 barrels. -..| 44,688,000 barrels. Oo “y 

Gasoline....--.| $1.05 per barrel_.--.---| 7,634,000 barrels. ..| 575,000 barrels..-.---| 8,209,000 barrels. a 

Fuel oil......--| $0.21 per barrel_-------| 14,100,000 barrels- - 7,129,000 barrels. .---| 21,229,000 barrels. oe 

Wax._.......--| $0.01 per pound ----_---| 22,126,000 pounds_- 11,130,000 pounds----| 33,256,000 pounds. PE 

Other._.--.----|------------------------ 95,000 barrels------ 105,000 barrels.-.---- 200,000 barrels. ot 

The data for the first period of nearly 6 months are high because Oo 

passage of the tax bill was anticipated several months in advance; as 

nevertheless, it is reasonably evident that the major part of gasoline ‘4 

- imports was excluded by the tax, but that approximately half of the 0 

- erude oil, fuel oil, and wax continued to enter. oe | | ar 

Exports. —-Exports of refined oils continued to reflect the expansion os 

of refining facilities and the unsettled conditions abroad and suffered ook 

another material setback in 1932. Total exports of refined products oe 

in 1932' were 71,994,000 barrels, and shipments to noncontiguous ter- a8 

ritories were 3,701,000 barrels, 75,695,000 barrels in all, compared te 

with 98,859,000 barrels in 1931. Of the 1932 total, 47 percent was wh 

gasoline, natural gasoline, and benzol; 14 percent, kerosene; 26 per- a 4 

cent, fuel oil; 9 percent, lubricants; and only 4 percent, asphalt, wax, oe 

and miscellaneous oils.: Exports of refined products, particularly a 

_- gasoline, declined rapidly in the last half of the year, due partly to - 3 

the competition of gasoline and other products excluded by import om 

uties, 7 | | | | a4 

| The United Kingdom continued to be the chief customer of the 4 

United States for refined products, leading all countries in purchases 8 

| of gasoline, kerosene, lubricants, and wax. Exports of gas oil and oe 

fuel oil to Japan continued at a relatively high level and were more 4 

| than three times exports to Canada, the second most important cus- | oe 

tomer. Of particular interest was a 48 percent increase in exports of 

gasoline to Australia and a substantial gain in exports of wax to ~ “ 

Germany. Of interest also was the decline in shipments of fuel oil to “ 

South America, once an important customer. ‘This loss of trade is : 4 

probably a result of increased competition of fuel oil from Venezuela, | 

a much nearer source of supply. : | : 

Shipments of refined products through the Panama Canal.—Ship- 

ments of refined products from California through the Panama Canal , 

oo 
wh
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es to Atlantic and Gulf ports of the United States continued to decline 
Bo _ and were only 12,036,000 barrels in 1932 compared with 17,605,000 _ 
Be barrels in 1931. This decrease affected principally shipments of - 
e | - gasoline (including natural gasoline), which decreased from 15,602,000 | 
ae barrels in 1931 to 8,911,000 barrels in 1932. Fuel-oil shipments in- 

Re creased, possibly to replace part of the imports from Venezuela now 
a _ diverted elsewhere. ee Co 
eo Several cargoes of East Texas gasoline moved through the canal to 
Be _ the Northwest in 1932, constituting the first real attempt in a num- 
Boo ber of years of Mid-Continent refineries to compete in the Pacific 4 - , coast territory. Oo re | 
go “EQUIPMENT SURVEYS = = 

Be _ A survey of refinery equipment as of January 1, 1933, indicates) | 
Re that during 1932 the number of refineries continued to increase but: - 
eo that the totals of crude-oil capacity and cracking capacity declined — 
ne for the first. time in many years. The decline in crude-oil capacity 
+. despite more plants resulted from the construction of many refiner-  — 

_. | ies in the East Texas field and elsewhere in 1932, but as the average 
ee capacity. of these plants was small (about 750 barrels daily), the in- oe 
re crement in total capacity was too slight to compensate for the equip-. | 
we ment dismantled at the older plants. = = re, 
eo Straight distillation—On January 1, 1933, there were 505 com- 

7 _ pleted refineries and 18 plants under construction in the United — . 
ee _ States.. Of the completed refineries, 372 (74 percent) were operating - 
eo on January 1, 1938, and 133 (26 percent) were shutdown. - 
ees. The total capacity of all refineries on January 1, 1933 was 3,921,055. 
po barrels, a decrease of 102,273 barrels (3 percent), from the previous - : 
Ge year, marking the first time since 1926 that the total capacity has 
BO failed to.mcrease. In general, the decrease in capacity in 1932 re- 7 
oo 7 sulted from cumulative effects of decreased crude runs, beginning in | 
» 1930, plus the continued gain in the percentage yield of gasoline by | 
ee cracking. Of the total daily capacity (3,921,055 barrels) on January 
eo 1, 1933, 3,445,118 barrels (87.9 percent) represent the capacity of 
: the operating plants; 444,392 barrels (11.3 percent), the inoperative 

capacity; and 31,545 barrels (0.8 percent), the capacity of the plants 
a under construction. . | 

| Texas not only continued to lead all States in number of plants 
but displaced California as the leader in total capacity. In spite of | 
a gain of 27 in number of plants in Texas in 1932, the total capacity 
decreased, hence the change in rank resulted because of a larger de- 
crease In capacity in California. The majority of refineries are classed 
as skimming plants, which, as the name implies, skim the crude, 
obtaining gasoline and kerosene as the principal finished oils and fuel 
oil as the residual product. Skimming plants, particularly those with- 
out cracking equipment, were regarded as somewhat obsolete several 
years ago, but a material decline in crude-oil prices and a gain in the 
relative importance of gasoline have tended to restore them to favor. 
Accordingly, the total capacity of the skimming plants increased 
slightly in 1932. Complete plants (those which, in addition to pro- 
ducing the three primary products—gasoline, kerosene, and fuel oil— 
make lubricants and wax and asphalt if the necessary constituents are 
present in the crudes used) continued to lead all the types in total
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. capacity, as the majority of the large established refineries are in a 
this class. : | oe | . a “a 

| Cracking.—In general, a, cracking plant is an auxiliary to the main © ree 

refinery and has as its purpose the conversion of fuel oils and other | ae 
: unfinished oils to gasoline. The capacity of a cracking plant is usu- oe 
mo ally given in terms of fresh feed (charging stock) daily. ee 

- Rapid advances in the technique of cracking, making it possible to es 
produce large quantities of high-quality gasoline from cheap fuel oils, og 

: resulted in a steady increase in the total capacity of cracking equip- 
| ment throughout 1931. However, in 1932, the desiretoeconomizein 

| new construction, probable increase in the obsolescence rate, and the Te 
- gonversion of some cracking equipment: into reforming units were re- 

flected in a decrease in the total daily capacity from 2,046,981 barrels | a 
| January 1, 1932, to 2,031,395 barrels January 1, 1933. ee 

The total capacity of cracking plants in Texas declined substan- — ot 
tially in 1932, but that State continued far to outrank the others in a 

the capacity of such equipment. The rating of the cracking unitsin ‘| 

, New Jersey rose materially in 1932, and that State displaced Cali- oe 

- fornia as the second ranking State in capacity. | | oe 
There was a distinct trend toward construction of cracking plants © OS 

to suit individual needs in 1932; this fact is substantiated by an in- 
- crease in the relative proportion of the capacity classified as “own” = os 

and a corresponding decrease in the capacity of the “licensed” =  — . 
~. group. Vapor-phase cracking continued to increase in popularity, al- oe 

though the total capacity of such units is still small compared with oe Ta ESS 
the liquid-phase capacity. | ey
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| TECHNICAL DEVELOPMENTS IN PETROLEUM AND NATURAL- a: 
eo GAS PRODUCTION | 4 

| oe : By H.C. Fownzr © | | | 4 

Recent technical progress in the productionof petroleum andnatural §—S a 
gas has influenced, modified, and helped to solve many of the involved OE 

_ and at times almost indeterminate problems confronting the industry. oe 
a In this review no attempt is made to differentiate between technical “4 

_ research and field applications of newly determined, fundamental data | as 
| regarding physical laws. Today, engineering research is conducted 4 

as an integral part of complicated industrial operations, and frequently __ at 
_ the results, even in pure science, soon are applied as the working tools ~ _ os 

of industry, so that an exact demarcation cannot be made between. OE 
technical study and operating conditions that are changed and often ey 

. controlled by the findings of the investigative work. | : ry 
_ The discussion is not confined to technical and related developments __ ; 
in 1932 only. The significance of newly found engineering facts and os 
resulting new departures in economic arrangements cannot, be bounded a 

| by definite calendar limits. Several years of experiment may be re- | us 
quired to bring a newly conceived idea to satisfactory practical appli- 8 
cation, although during the development stage it may exert an in- - Sa 
fluence on the industry. Even after a new idea, resulting in a method 3 
of operation, device, or tool, is proved its ultimate effect is not easy 4 
to determine because of the appreciable “time-lag’’ required properly oh 

_ to evaluate cause and effect. SO | | ; 

_ INTERRELATION OF OIL AND GAS PRODUCTION — : 4 

Crystallization of thought has grown about the nucleus of the idea | os 
propounded by Bureau of Mines engineers prior to 1917-18 that oil oF 
and gas production cannot be treated as separate problems, because 5 
in addition to the economic factors controlling natural-gas production 2 
a large part of the natural gas produced in the United States (prob- ; 
ably 60 percent) is dependently variable upon the production of oil. | oS 

| To the growing understanding of this interrelationship of natural - 
| _ hydrocarbons in the liquid and gaseous phases has been added a third 4 

| phase—the energy attributes of oil-gas reservoirs. of 
Because of this knowledge the industry has been trying to adjust 

restricted oil and gas production during a period of depressed markets of 
to conserve gas and its contained energy; devising means of operation 4 
that will cause the energy in the expanding gas to do its maximum : 
useful work in bringing oil from the reservoir sands to the wells, and : 
thence to the surface, and subsequently using this gas for fuel or other 
gainful purposes, | —_ | 

497
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eo In studying oil-gas-energy relationships the engineer is dealing with oa 
Bs _ two interdependent and connected flow systems: (1) Flow within the oe 
we reservoir and (2) vertical flow in the column from the bottom of the - 
eo well to the surface, including the well-head connections, flow lines, 
“and _ oil-and-gas separators. Each system and its operation exert a 
— ‘definite and positive effect upon the other, and without knowledge — 
Be of both reservoir energy will be dissipated; gas will be lost at the sur- 
— face (if an adequate market outlet is not provided); an appreciable == 
os a quantity of recoverable oil will remain in the reservoir untilstimulative = 
ro production methods bring it to the wells; and eventually mechanical 
peek means will have to be used to raise oil that otherwise could have been _ 
mo - produced by natural flow at lower production. costs. ee | 

i ~ . PETROLEUM TECHNOLOGY AND ECONOMICS © 

‘The fluid and mobile characteristics of petroleum and natural gas. 
Be have led to confusion in their production, technically and economically 
oe -. out-of all proportion to the production of other natural resources. = 
Re An erroneous concept of ‘“‘captwe and reduction to possession”’ has | 
‘ss gpread. and permeated the whole oil-and-gas structure since 1875 
Bo when a court decision was rendered that put the search for these : 
Be ' hydrocarbon companions in the same category as the hunting of — | 
es | wild game. Many efforts toward a wiser.and more efficient use of  —= 
Poe oil and gas have been hindered by the legal and economic conditions sy 
Bo — compelling highly competitive drilling and production methods ina = 
Be common pool. These uncontrolled practices, engendered by human. 
“ss traits and interpretations rather than by physical laws and desirable | 
i | economic considerations, have led to physical and economic losses: 
boss. _ The actual physical losses of oil at the surface are relatively small | 
eo compared with the total production of oil. The proximatefand con- 
yo tributing causes of these surface losses are well known, and in general 
a engineering methods have been devised to bring them under good — | 

Fe control. The quantity of oil lost through spillage now is almost 
= negligible, although the disposal of oil-field (also refinery and tanker) __ 
me waste has been costly to the petroleum industry. In the absence of 

ss steel storage earthen pits have been and still are used. Confronted 
by highly competitive drilling and production practices some operators 

| hold that it is better to lose an appreciable quantity of oil through 
: seepage than to lose their oil through underground drainage across 

property lines. It has been estimated that the total evaporation and — 
leakage losses for 1 year in the handling of oil from the wells to the 

| - ultimate consumer of gasoline is about 3% percent. This percentage 
probably can be reduced appreciably if the best-known engineering 
practices are applied to keep the oil in the ground until needed. 

Although calculation of the actual surface losses of natural gas up 
to now would reach astronomical dimensions if it were possible to 
measure them in cubic feet, an active and well-defined movement 
has been made by industry and government (State and Federal) to 
control factors contributing to natural-gas losses. Some engineering 
factors of natural-gas conservation are discussed in report V of the 
Federal Oi] Conservation Board to the President of the, United States, 
1932, pages 47 to 56. | | | 

__ Underground losses of oil, dissipated gas energy, and economic 
losses resulting from highly competitive development programs and
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| - from unwarranted withdrawal of oil from the reservoirs in excess of . 

-. what the market will absorb at a reasonable price are more vital at 4 

_ present than the surface losses just described. OS : a 

- From the preceding paragraphs it will be recognized that no dis- es 

cussion of engineering methods to prevent underground losses caused Os 

by premature and irregular water encroachment, dissipation of gas “4 

| energy, changes in the physical characteristics of the oil (making it _ 4 

more difficult to recover because of gas liberation), and others 1s com- 4 

' plete without a discussion of attendant economic losses. _ NY 

At present, when the current Janguage noticeably reflects such S 
phraseology as ‘distress oil”, ‘depressed prices”’, “inventories above od 

‘and below ground”, and ‘‘waste”’, studied consideration is being. Le 

| given to the related technical and economic problems to mitigate oS ood 

, existing conditions. The petroleum and natural-gas industry of its OSS 

own volition has taken the active lead, knowing that unwarranted ne 

7 and wasteful depletion of reserves destroys the raw material on which : 8 

the industry depends for its continued existence and that the mar- 2 SE 

ginal profit whereby the business can continue frequently depends EE 

: upon the reduction of losses through engineering efforts. The tech- | Ss 

| nical, economic, legal, executive, and other representative organiza- a 

tions of the industry have met in various open forums and considered Sg. 

such problems as proration, unit operation, the part played by gasin ss E 

producing oil, and the oil-gas-energy relationships in the reservoir. 4 

These topics have proved to be so interrelated that it has been difficult. 2g 

to confine the discussions on the agenda to any one definite subject. aS 

-_. Proration —The history of proration, with a treatment of its many a 

| engineering factors and its effects upon conservation and stabiliza~- = a 

tion, has too many ramifications to be included in this résumé. It is | Ss 

sufficient to state that proration as applied to individual fields has ge 

been and is being used as a necessary but temporary expedient to 8 

balance supply with market demand. There are nearly as many Ae 

proration programs as there are oil fields to be prorated, and the whole vd 
gamut of technical, economic, and legal controversy has been run in Re 

attempting to determine methods for the equitable production of oil 4 

| and gas. | | | 8 

Some persons claim that proration has failed in its entirety, others 4 

concede that proration as practiced has many limitations, but no ot 

one can estimate what the demoralization of market demand would ee 

have been if these attempts to give each producer a ratable share of 4 

- the market outlet had not been made. Proration in the broader sense, 4 
without the implication of price maintenance, has helped to curtail od 

wasteful physical and economic conditions. As an example, engi- : 

| neering data prove that water encroachment along the western edge of | : 

the East Texas field has been retarded through restricted methods of “4 

production, and thus the ultimate recovery from that field has been : 

increased. e 

Careful estimates of unbiased engineers ‘‘indicate that the dis- : 

placement of oil by water in the East Texas field has been efficient, | 

and only small quantities of oil have been trapped and left behind | | 

in the water-flooded area.’” | 

1 Lindsly, Ben E., A Study of ‘‘Bottom-Hole’’ Samples of East Texas Crude Oil: Rept. of Investigations 

3212, Bureau of Mines, 1933, p. 22. (Read before Am. Petrol. Inst. Division of Production, Tulsa, OKla.. 

May 19, 1933.) : 

182217—33—33 | .
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. The greatest hindrance to the solution of the petroleum industry’s 
-- problems solely by proration within a pool is that this method isnot 

ae _ directed toward the fundamental concept of developing a pool as a 
mo unit, and no proration plan has yet been devised whereby many of the —’ 
po, evils of highly competitive off-set drilling and production in a common 
Bi _ pool have been eliminated. | - | a 
fe | Unit operation.—The subject of unit operation is not new, but the — 7 
“ss industry generally has been slow in giving favorable consideration to 
ho proposed plans while individualistic ideas of capture (sometimes re- 
ee _ ferred to as “legalized piracy”) have predominated. —s_ | a 
Be The term “unitization” 1s subject to several] definitions, depending —~ 
be upon the viewpoint, but fundamentally it refers “‘to the practice of  ——/ 
eo : unifying the ownership and control of an~actual or prospective oil 
Be and/or gas pool by the issuance or assignment of units or undivided _ 
» + Interests in the entire area with provision for development and opera- __ 
i oo tion by an agent, trustee, or committee representing all holders of | 
"= undivided interests therein.”? Unitization is to be distinguished 

ee from cooperative development and operation. ce 
Bo The complete record of public hearings: of the Federal Oil Con- 
i | servation Board, February 10 and 11, 1926, and later symposiums 
oe -. in the publications of the American Institute of Mining and Metal-  —- 
“ —._— Jurgical Engineers and the American Petroleum Institute, the Hand- —_ 
"hook on Unitization of Oil Pools published by the Mid-Continent Oil _ 

ae and Gas Association in 1930, and many other public writings in the - 
a petroleum and legal press set forth the principles of unitization and 
po unit development and operation. The North Dome of the Kettle- 
eo man Hills (Calif.), field is the outstanding example in this country at 
Bo _ present of a working unit plan effected through efforts of the operators 
ee and the Federal Government. | | 7 
Bo _ Many legal considerations have complicated the problem of unit. | 
2 | operation, but from the technical standpoint only the general con- 
\ sensus of opinion expressed among engineers is that development and 
\ operation of pools as units accord with desirable economic considera- 
; 7 tions and the best-known principles of physical laws, and there is no 
” technical reason why the quantity of oil and gas originally within the 
: structural confines of the respective original properties in a common 
. pool cannot be estimated and allocated with fair accuracy. 

Within the last year the energy factor of the reservoir has been 
| under consideration in the open meetings of various technical organi- 

zations. It has been postulated, without serious contradiction, that 
| to obtain maximum extraction of oil and gas from a reservoir without 

waste the energy in the pool must be used for the common benefit. 
. Whether or not the reservoir energy is divisible and subject to alloca- 

tion is still under debate. 

ENGINEERING RESEARCH 

Among the most important recent production-engineering develop- 
ments, which have been prompted by the economic conditions already 
mentioned, and others, or which will influence the future technique of 
controlled production, are methods for obtaining and interpreting 
data that pertain to the following: 

? Mid-Continent Oil and Gas Association, Handbook on Unitization of Oil Pools: Tulsa, Okla., 1930, p. 15,
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. ' 1. Subsurface pressures and temperatures in wells, involving prob- 4 
- . Jems of reservoir-and vertical flow (more frequently referred to as oe 

‘“‘bottom-hole”’ problems). : a os 
oo 2. Solubility of gas in oil and the phenomena attending the libera- 8 

: tion of natural gas from solution in oil under conditions approximating 3 
_ those of the reservoir. | oe 

3. The flow of oil, gas, and oil-gas mixtures through porous media, — oe 
to which the complicated problem of well spacing is directly related. ous 

Subsurface pressures and temperatures.—The evolution of equitable ng 
- methods of production control by means of precise information regard- oe 

ing conditions at the bottoms of wells has been rapid. et 
In 1928 Sclater * gave one of the first technical papers on the sub- | - 

ject, and about the same time K. B. Nowels (then an engineer of “a 
_ the Bureau. of Mines and now chief petroleum engineer, Forest Oil ~ | a3 

Corporation, Bradford, Pa.) began development of an instrument to a 
| abtain subsurface data needed in the study of energy requirements of eg 

- vertical flow in wells. ~ | | oat 
Hawthorn ‘ states that 8 or 10 different instruments have been | = 

| developed to the practical stage. He gives the following classifica- — og 
7 tion, based upon the manner in which the pressures are recorded: _ 8 

(1) Maximum recording, (2) indicating, (8) selective recording, ee 
— (4) continuous recording, and (5) continuous recording and indicat- “ | ing. a | | | : : 

oo The various recording devices are interesting as examples of unique Co 
instrument making, and the several designers have overcome great ae 
obstacles in developing sensitive mechanisms that will withstand | Ss 

| shock and temperature changes and yet give the required accuracy; os 
: however, these devices are only the means to an end, and the primary a 

concern is the interpretation of data obtained with them. 4 
Reistle and Hayes ° in a cooperative study in Kast Texas with an 2 

instrument of the continuous-recording type having, in addition, a od 
| continuous temperature-recording mechanism, recently obtained data - oa 

| from which they computed the minimum reservoir pressure necessary | sgh 
to maintain natural flow through 2%-inch tubing for existing energy a4 

- eonditions. — : os 
Knowledge of the gas-oil-energy relationships not only makes it - 

possible to determine correct sizes of flow strings, limiting flowing os 
pressures and other production methods and operations, but also well — 
data pertaining to reservoir conditions should assist materially in - 

| determining rational and equitable production programs for a field. | : 
Extensive reservoir-pressure surveys have been made in East 4 

Texas, and during the early part of 1933 the railroad commission of | ; 
Texas based the allowable production from the various leases in that ne 
field partly upon subsurface pressure data. : 

Surveys are in progress in Kettleman Hills, Calif. Clark and Kim- : 
berlin® of the Kettleman Hills North Dome Association made the ~ 

3 Sclater, K. B., and Stephenson, B. R., Measurements of Original Pressure-Temperature and Gas-Oil . 
Ratios in Oil Sands: Trans. Am. Inst. Min. Eng., Petrol. Dev. and Technol., 1928-29, pp. 119-136. 

4 Hawthorn, D. G., Rapid Advance Made in Perfecting Instruments for Exact Recording of Subsurface , 
Pressures: Oil and Gas. Jour., Apr. 20, 1933, p. 16. (Read before southwestern district, Am. Petrol. Inst., 
Division of Production, Houston, Tex., Apr. 7-8, 1933. 

5 Reistle, C. E., Jr., and Hayes, E. P., A Study of Subsurface Pressures and Temperatures in Flowing 
Wells in the East Texas Field and the Application of These Data to Reservoir and Vertical Flow Problems: . 
Rept. of Investigations 3211, Bureau of Mines, 1933. (Read before Am. Petrol. Inst., Division of Produc- 
tion, Tulsa, Okla., May 19, 1933.) 

¢ Clark, C. L., and Kimberlin, C. B., Bottom-Hole Pressure Work at Kettleman: Petrol. World, April 
one) (Read before the Pacific Coast district of the Am. Petrol. Inst., Division of Production, Apr. Oe |
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re an following timely statement regarding the value of “bottom-hole” 7 
Ee -._-pressure data: oO Oo an 
eee - The use of bottom-hole pressure instruments affords a splendid means of secur- 
goo ing data to determine the rate at which drainage is affecting not only the various | 
a areas immediately involved, but areas removed from them by considerable — 
ee distance. The periodic taking of shut-in pressures in all the wells available, and 

ae a correlation of the results obtained with the production data at hand, should | 
ae give accurate information on drainage conditions. This information will apply , 

te . as between the wells of. the area being produced and the extent to which the © 
ae concentration of production in a few small areas is affecting the field as a whole. Oe 
Nees The difference between the shut-in pressure readings from available points in 
Po the field will indicate the degree of drainage, and subsequent readings will indi- 
ce _ eate its rate and the areas that are being affected most. | 

Be They also point out that the method may be used in establishing ) 
a _ “potentials” and in planning future development programs. Referrmg 

to well spacing, they say: oe oo | | | 

Roe | - As pressure-survey data accumulate and the results are correlated and plotted = 
= on pressure-contour maps, a long step will have been taken toward removing the | 
Bee problem of correct well spacing from the realm of theory and placing it on a ~ 
BO basis of determinable fact. ne 7 | | | | , 

Po Solubility of gas in oil—The relationships of dry gas dissolved in = 
- relatively stable samples of oil, as stated in Henry’s law, and the 
oe _ attending phenomena of change in viscosity, surface tension, and grav- : 
Bo ity of the oil have been common knowledge in the industry forsome = 
Be years. The work of Lacey ’ at the California Institute of Technology, —_ 
~- conducted as American Petroleum Institute Research Project 37, has ° 
oe. increased this knowledge in an exceptional and practical way. 
Be __ Engineers have recognized for some time that the relationships of | 
ee fluid movement in the reservoir and in the wells cannot be understood — 
eo thoroughly and applied in rational production programs, with: a - 
Be ‘maximum recovery of oil and gas, without knowledge of the character 
Bo of naturally dissolved gas in crude oil, as these mixtures occur under 
He _ reservoir conditions, and of the effects to be expected when gas is 

liberated from solution upon diminution of pressure as the fluid | 
i travels from the reservoir to the bottom of the well and up the flow 

column to the surface. Nevertheless, very little experimental work _ 
o has been cone in this country to determine these natural solubility 

| or “liberation” factors. } | 
| In this connection, Sir John Cadman 8 in his recent paper on Persia 

wrote: - 

Certain problems, which have only recently attracted general interest, have 
_ been under investigation in the Persian fields for several years. 

Among the problems which he named was determination of the 
physical characteristics and dissolved-gas content of crude oil under 
reservoir conditions and their relationship to pressure and temperature 
and determination of the permissible bottom-hole pressure drop 
during flow before unnecessary gas is produced with the oil. In 
writing of the special instruments developed by the Anglo-Persian 
Oil Co., Ltd., to obtain the necessary data, he said: 

These include instruments for use at any point in a well: Pressure indicators— 
the first accurate bottom-hole pressures having been observed in 1928; tempera- 

7 Lacey, William N., Practical Benefits of Pressure Maintenance in Petroleum Production: Oil and 
Gas Jour., Nov. 17, 1932, p. 49; also, Oil Weekly, Jan. 9, 1933, p.19. (Read before Thirteenth Ann. Meeting, 
Am. Petrol. Inst., Houston, Tex., Nov. 17, 1932. An earlier report on project 37 was given by Lacey before 
the Am. Petrol. Inst., Dallas, Tex., June 3-4, 1931.) 

§ Cadman, John, Persia: Trans. Am. Inst. Min. Eng., Petrol. Dev. and Technol., 1933, in press; also 
Am. Inst. Min. Eng. Contribution 36, class G, Petrol. div., February 1933, pp. 23-26.
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ture recorder and sample taker for collecting samples of reservoir crude under full | a 
_ pressure. . - | we 

| The Bureau of Mines in January 1930 began a specific study of a 
this phase of gas-solubility and gas-liberation research. The initial “ 
work was on well-head samples, from which valuable data were ob- ne 
tained, and a technique of operation was developed. A sampling oe 

- device then was constructed which made it possible to take samples. oe 
in wells at or near reservoir conditions and bring them to the surface og 

_ for subsequent analysis in the laboratory. This instrument, devised el 
by Lindsly °, had its initial trial in March 1932 in the Seminole og 
(Okla.) field, and later a series -of tests was made in the East os 
Texas field with the financial assistance of a majority of the oil com- as 

. panies operating in that field. os 
Although technical and economic conditions are unique in the East — ) 

Texas field the results of the cooperative work indicate a satisfactory 8 
_ method for determining the maximum amount of energy in a given ce 

volume of reservoir oil. Data of this type can be used to design 8 
flow strings properly and, possibly, in the equitable valuation of 3 
properties if a pool is to be operated as a unit. oe a a8 

The data on shrinkage of oil caused by liberation of gas give work- oe 
able figures with which to make reasonable estimates of the fluid oe 

- content of the reservoir, and fair approximations of the quantity of — oy 
| recoverable oil can be determined. es 

_ The studies established an important technical fact influencing od 
| economic conditions, namely, that the gas begins to be liberated from © vs 

solution in the East Texas reservoir oil only when the pressure reaches tas 
_ 55 pounds per square inch absolute. Incidental experiments were oe 

_ made on the compressibility of East Texas oil which showed that the — zt 
over-all lifting effect caused by this phenomenon is relatively minor ee 

| as a source of energy in raising the oil to the surface. | 8 
Fluid movement.—All production problems of the reservoir, the flow ee 

| column, and pipe-line transportation problems are concerned with i 
_ fluid movement caused by differential pressures. The results of od 

recent research strengthen the consensus of opinion among engineers q 
that the same physical laws of flow pertain to oil, gas, and oil-gas ws 
mixtures, whether the travel is in horizontal pipes, vertical pipes, or a 
through the interconnected pore spaces of the oil-and-gas reservoirs. = 

| Naturally, the type of conductor and physical characteristics of the “ 
moving fluid change the character of flow, but various investigators 

_ have interpreted many of these conditions mathematically with rea- Oe 
sonable accuracy. The flow of oil and gas, or mixtures of these sub- | oy 
stances, through sands and other porous media is more complicated 2 
than horizontal or vertical pipe-line flow, requiring more factors in 4 
the equations to be supplied empirically. | 

The work on this problem is closely related to that on well spacing. 
: Weil spacing, also dependent upon the relationships of reservoir : 

pressure and the solubility of gas in oil, has been an engineering and - 
economic problem from the early days of the industry. Engineers — 
are concentrating on this phase of petroleum production, and the : 
petroleum literature contains numerous references to the many tech- | | 
nical and economic factors connected with the problems. In fact, 
as recently as May 1933 a symposium on well spacing was held under 3 
the auspices of the American Petroleum Institute, and the subjects 

* Lindsly, Ben E., work cited. :
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_ of “determination of permeability from field data” and “approximate 

Be comparative ultimate yield from varied well spacings” were con- 
eo - gidered. Except in some special fields where underground conditions 
ee are well known and the structure is under a unified plan of operation 

a ~ no definite criteria for well spacing have yet been determined, although _ 

eo a suggested method for determining the average permeability of a : 

_..__ producing zone through knowledge of well performance is an important | 
Be forward step. | - | | 
Po _ Unfortunately, even when engineering facts regarding the reservoir 
co | have been known, it frequently has been impossible to work out | 

S rational spacing programs due to-conditions of competitive drilling _ 
a calling for a multiplicity of “off-set’’ wells in place of a few carefully 

fo ‘selected wells which would have recovered the oil and gas effectively _ 
ne | from the reservoir and would have prevented attendant physical 
io osses. | | | . | 
Be -. The influence of porosity (or space between the sand grains) upon — 

fet oil and gas production is well known. Recent scientific investigation 
mo has shown that the sand characteristic of permeability (broadly de- 
Bo fined, the quality of allowing passage of fluids) is even more important | 

Be than porosity if definite knowledge regarding fluid movement is to 

Be be obtained. The characteristics of porosity and permeability are 
ee related, but it is possible for a sand of high porosity to have a low | 

ae permeability factor. One of the greatest advancements to the science 

ve - of oil recovery. will be the general acceptance of a definite meaning — 
eo for the term “permeability.”’ Discussions of fluid flow through | 

mo porous media have been hampered because various investigators _ 
Ree ~ have presented their data on noncomparable bases. In 1932, the 
Be Bureau of Mines determined experimentally permeability factors in 
be terms of “mean effective pore diameter” for a wide range of grain — 

cee -. gizes and pressure differentials. Not only do these data apply in oil / 

a flow and well spacing, but they have been used practically in the . 

oe natural-gas industry in gaging the ability of gas wells to produce | 
. gas, in calculating gas reserves, and in solving other gas-production 

| problems. | 
Oo In May 1933 the eastern district committee on development and 

| production research, K. B. Nowels, chairman, of the American 
Petroleum Institute, issued a report on Proposed Standardization of 

| Laboratory Technique and Nomenclature in the Determination of 
Permeabilities and Porosities of Oil Bearing Structures. This 

| report was reviewed carefully by petroleum engineers at the midyear 
: meeting of the institute, Tulsa, Okla. Although there was general 

: agreement with most of the conclusions of the report, definite action 
was postponed until the subject can be given further study by the | 
industry. A suggestion of the Tulsa meeting was that the unit of 
permeability be called the “perm” and that provision be made for 
both the C.G.S. (metric) and English system of units. 

Water flooding—Although data on the water-flooding problems im 
the Bradford (Pa.) district involve stimulative methods of oil recovery, 
nevertheless they augment and assist in the further understanding of 
fluid movement in other areas, particularly in those fields where a 

| natural ‘‘flood’’, or encroachment of edgewater, is supplying part of 
the energy required to produce the oil. The knowledge regarding 
water displacement of partly depleted oil sands has been augmented 
to a noteworthy degree during the last year or so.
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Improved production practices in water-flooding areas, superseding o S 
the older “‘circle-flood’’ and “‘line-flood’”’ methods, include special _ ey 

_ well-spacing patterns, for example, the ‘“‘five-spot”’ and hexagonal or a 
“seven-spot”’ patterns; the use of pumps to increase the flooding “A 

- pressure caused by the hydrostatic head of water; and delayed oN 
drilling, whereby the water 1s forced to move through the beds of low | os 
permeability, making it possible to recover more oil at faster rates — os 
when the producing well is drilled in the central portion of the flood | on 
zone. - - . S 

_ A seemingly anomaly has developed out of the fact that, coincident od 
| with these newer methods making possible the extraction of more oil, _ a 

a, definite program of production control has been practiced in the os 
_ Bradford area. —. a | ee A 

Oil recovery —With special emphasis being laid on practices and == 
methods that will help bring production and demand into balance, og 

- go-called ‘‘increased recovery methods’ are not being studied and os 
practiced as assiduously as before, when the then discovered reserves a 
of oil were appreciably less than they are known to be today. Never- | og 
theless, the. total reserves are subject to exhaustion, and no method | OS 
of oil production that leaves large quantities of oil in the ground ons 

- unrecovered is economically sound. Therefore, the forward-looking - ae 
viewpoint is to devise methods that will make it possible to increase | ts 
the recovery from sands by stimulative methods. _ | - os 

| The Bureau of Mines, the American Petroleum Institute cooperative Ss 
project, and a few oil companies are about the only agencies that have es 
maintained active work during the last- year on this phase of produc-. ee 
tion. The work at the California Institute of Technology has been | ote 
mentioned.. In the oil-recovery laboratory at the Petroleum Experi- es 
ment Station of the Bureau of Mines data of a fundamental nature a 
on repressuring, pressure maintenance, air and gas drive, and -the ” 

- complementary fiuid-flow problem have been obtained and compiled. : Ys 
These data give evidence of practical application when the industry tg 
and the Nation again concentrate on diminishing reserves and. | of 
maximum recovery of oil from the reservoirs. : . _ ty 

Acid treatment.—During the latter part of 1932 and the early part re 
of 1933 interest throughout the industry was directed to the new. | af 
application of an old method of oil-production stimulation. This re 

- method is generally referred to as the acid treatment of wells. Several 3 
applications for patents on this method have been filed in the United 4 
States Patent Office. United States Patent 556669 (granted to og 
Herman Frasch on March 17, 1896) describes a method by which the avs 
flow of an oil well in a limestone formation may be increased by a 
treatment with a quantity of acid such as hydrochloric acid. In NS 
United States Patent 1877504 (granted to Dow Chemical Co. of ‘ 
Midland, Mich., assignee, on September 13, 1932) an improved Q 

~ method is disclosed wherein certain inhibitors such as arsenic com- | 
pounds soluble in acid solution and aniline derivatives are used in 
conjunction with the acid to prevent excessive deterioration of the . 
metal and other equipment in wells. 

It is understood that this method was first tried in fields of Michigan : 
with apparent success, and today acid-treatment methods, patented 
or otherwise, have been tried in almost all fields having limestone, ° 

_chalk-rock, or dolomitic formations. According to reports, dolomitic 
formations do not respond as readily to acid treatment as those con- :
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bee - taining a higher percentage of calcium carbonate. The method also 
ee has been tried in sandstones where the cementing material is of a’ 
eo calcareous composition. - | oe 

a Probably the Zwolle (La.) field has been the largest proving ground _ 
Bo for this method. Up to May 1, 1933, 157 treatments had been made 
pn in the Zwolle area, a number of which were second treatments, and it is | 
ee recorded that at least one well has been treated three times. The 
Be first treatment in the Zwolle field is reported to have been on Decem-  — 
Bo ber 5, 1932, although it appears that some other wells were treated in 
po Louisiana before that date. — oo | | Co 
foe oe The procedure in treating the wells has technical interest, but this 
oe subject has been well covered in the literature and in the patents. . 
Be A treatment usually consists of 1,000 gallons of solvent, with accom-. 
a - panying inhibitor. - - So - 
oo | According to computations, 1,000 gallons of the solvent should 
Bo dissolve 10 to 11 cubic feet of chalk rock. This dissolving action : 

ee | appears to take place laterally rather than vertically. Suitable 
foe pressures (as high as 600 pounds per square inch in some wells) are , 
Bee maintained at the casing head, and the well may be allowed to stand = 
ae for 12 to 48 hours. The cost of one treatment is about $250. — ne 
po Some very spectacular results have been reported. For example, _ 
es two wells in the Zwolle area before treatment were producing 8 and 
cee _ 6barrels per day. These wells were treated, and after 120 days they | 
pe were producing 295 and 435 barrels, respectively. It should not be | 
po _ inferred, however, that all wells are successfully stimulated. Some  _ 
a _ wells have failed to respond; others have an increased production for : 
Bo a short time only; and still others, which made no water before treat- 
eo _ ment, have increased in water production to as much as 50 percent | 
"Of the total fluid produced. This variation in successful treatment | 
ae | is the natural result of the. complicated reservoir conditions, par- 
- ~ ticularly in the Zwolle area, and each well is a separate problem. 

ne A detailed study of the results of acid treatment in the Zwolle 
“ field to determine the total increase in production caused by this 
Bo | -stimulative method has not been completed. In time, an analysis 
- of the production figures should show with reasonable accuracy 

- results obtained for the field as a whole. It is likely that a creditable 
: increase will be indicated. | | 

| The general economic effect of this method of stimulation is not 
| yet known. If the method continues to be used extensively it appears 

: that recoverable reserves will be increased. Naturally, the market 
outlet in a given area and the attending price of the oil will determine 
whether or not the method can be used to economic advantage by an 
operator in any given field. 

Natural gas —Although attention has been directed to the fact that 
oil and gas production are too closely related to be treated as separate 
subjects certain problems and developments pertain individually to 
natural pas. Cooperative research by the natural-gas industry and 
the Bureau of Mines has culminated in a method for gaging the capac- 
ity of natural-gas wells without the need for blowing large quantities 
of gas to the air in open-flow tests. This method and some of the 
results of its growing application are given in report V of the Federal 
Oil Conservation Board to the President of the United States, 1932, 
pages 53 and 54.
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| Other cooperative research by the natural-gas industry and Federal ok 
agencies has resulted in the working out of a new set of orifice coefii- cB 

. elents and related facts that will make it possible to gage delivered 4 
7 gas with greater accuracy than heretofore. Oe 

. _. In pipe-line transportation a definite criterion for designing and 
operating natural-gas transmission lines has. been established. This oA 
criterion is based upon the results of experimental work lasting more Cod 
than 5 years on representative commercial lines in all parts of the oS 

| country. BO os | os 

a The problem of combating external corrosion of pipe lines, both oil | Se 
and gas, has been studied as a cooperative research by the industry Os 

- and the Bureau of Standards. Many long-time tests of buried speci- | 
. mens, treated with various types of coating materials, have led to the oe 

development of suitable external corrosion preventive measures. wg 
A recent study of the Bureau of Mines has determined many os 

valuable facts regarding internal corrosion of gas pipe lines caused by 8 
traces of hydrogen sulphide, oxygen, and moisture. A report on some a 
of the conditions contributing to ‘‘modified gaseous corrosion”? m ot 

| natural-gas pipe lines is in press. These studies are being extended EY 
with a view to determining more exactly the experience of companies _ os 

- in removing the causes that reduce the operating life of their lines. © | oy 
| In the construction of many of the longer natural-gas pipe lines (1929 OS 

- to 1931), machinery largely supplanted the older hand methods of ee 
laying the lines. Mileage of line construction per day was increased gt 
to almost unbelievable figures compared with that of the older methods _ OS 
of construction. Recently, in an effort to help the unemployment eR 
situation generally prevailing throughout the country, some com- | Pe 
panies, for the present at least, have returned to the older manual ne 

- methods of trenching, laying, and back filling. — a 

: | DEEP WELLS | : oe 

For several years the object has been to reach depths of 10,000 en 
feet. In 1931 three wells were drilled to this depth. The first was 3 

the Chanslor-Canfield-Midway Oil Co.’s well near the Rincon (Calif.) S 

field in June. Logan” has given a very complete record of deep. a 
wells drilled throughout the world, but deep-well records are subject : 
to frequent change. — , a 

On May 10, 1933, the North Kettleman Oil & Gas Co. (Kd ms 
McAdams) Lillis-Welsh No. 1 well (Kettleman Hills, Calif.) reached 3 

a depth of 10,927 feet, with a reported gas pressure of 6,400 pounds | j 
per square inch—the highest ever recorded for a well. The full 4 
significance of this recent discovery of oil sand and high gas pressure 
below the Kreyenhagen shale, in what is believed to be a formation oe 
of Eocene age, has not been determined, but it indicates future oil a 

and gas production at depths exceeding 2 miles. Previously, a well 
has been producing from a depth of 9,710 feet in the Ventura Avenue 
(Calif.) field. Some indication of the changed viewpoint regarding 
estimates of known reserves as influenced by deep drilling is discussed | 

in report IV of the Federal Oil Conservation Board to the President 
of the United States, 1930, pages 6 to 8. 

10 Logan, Jack, The World’s Deepest Wells: Oil Weekly, Nov. 7, 1932, p. 24, |
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go Well equipment.—Improvements in design and materials, stronger — 
Be _ derricks and their appurtenances, the use of hard-facing alloys for 

bits, and better technique have made deep drilling possible. In this 
be ue report it is impractical to mention and impossible to discuss the many 
pe _ new developments that have helped to brmg about this changed con- 
ep _ dition of deeper drilling. Every new field is a proving ground for 
ee _ new equipment. For example, innovations in the Seminole (Okla.) 
po _ field were improved upon and added to in the drilling of the Oklahoma —_ 
i City field. The problem of keeping holes straight was met, and ways 
a were found to correct this condition. Some form of weight indicator 7 
' sig: now considered an essential part of the drilling equipment of a well. 
a | The technique of casing practice has changed materially in the last. 
» few years. With wells reaching depths of 10,000 feet suitable clear- 
Bo _ ance between strings of pipe must be maintained. Recently, a new | 
7 | type of flush-joint casing (both inside and outside) has been tried __ 
Bo and found to have several advantages over older styles of casing joints. 
We It is claimed that the efficiency of this type of joint is satisfactory —_- 
ee and that, for the same size of flow string, less earth need be removed 
fo by the drill with an attendant lessening of drilling time and costs. 
ie The invention of equipment suitable for drilling through high- | 

a | ressure areas and for running tubing in wells under high pressures 
ho. , has been an important engineering achievement. By the use of - 
-> — snubbing equipment and hydraulic cylinders, drill pipe or tubing may 
foo be forced into a well under pressure through a suitable casing-head 
Bo. _ stuffing box or packer. Not many years ago, if a well encountered — 
Po high pressures, a “‘blow-out”’ was likely to occur. oo 
oo |. “Christmas-tree’”’ connections at the well head now are manifold- 
fe ing systems of high-pressure pipe and fittings that make the well- — 
i head fittings of a few years ago appear to be exceedingly insecure. 
fe The limit of deep drilling has not been reached. In fact, it has 7 
fs been reported that a new type of rotary table and draw works has 
_ | been designed and developed for drilling to 15,000 feet. The machine 
a has no headboards, and there are 4 shafts instead of 3 (the usual prac- 
o tice in heavy-drilling equipment). Two speeds are provided for the 
: | rotary drive, one for drilling and the other for coring operations. 
: | Deep-well pumping.—With the increased depths of wells; it has 

| been necessary to devise equipment by which the oil may be lifted 
mechanically after the natural flowing life has ceased. Even now 
in the Oklahoma City field several wells have ceased their natural 
flow, and the gas-lift method, used so generally in the Seminole area, 

| is being used to lift the oil from these deep wells. The indications 
are that the gas-lift method will again be used extensively, especially 
in producing oil from deep sands in various parts of the country when 

| iush” production no longer supplies a large part of current market 
needs. 

A number of deep-well pumps have been devised, and slow-speed 
pumping has increased over-all efficiency. A positive displacement 
pump of the rotary type, motivated by electrical energy conducted 
to the bottom of the well through insulated cables, has attracted 
attention. The fluid-plunger pump is another recent development. 
These and other pumping methods are making it possible to lift oil 
when the natural energy of the reservoir no longer brings oil to the 
surface.
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| MOVING EQUIPMENT oF 

| One of the essentials of intensive drilling campaigns in fields of Co 

diversified ownership is speed in setting up and dismantling equipment. ae 

| As the equipment at one well is used in drilling several others and the 2 

time required to move the equipment, although necessary, is nonpro- oa 

ductive, close study has been given to developing a plan which will as 

reduce this time to a minimum, especially in the East Texas and nd 

7 Conroe fields. The layouts of the drilling rigs have been standardized ook 

and a high degree of organization and team work in the moving OS 

schedule has been developed. | | Os 

| By having adequate transportation facilities, including caterpillars a 

and trucks provided with crane equipment, by having the draw works, os 

engine, feed pumps, and other appurtenances on welded-steel skids, en. 

| and by providing flange or flexible couplings for all pipe connections, “88 

| it is possible to dismantle completely and set up a drilling rig in ap- ee 

proximately 3 days. According to Teague," the Humble Oil &-Re- ng 

fining Co. has been able to make 15 moves of equipment at an aver- ne 

age cost of $230, including the movement of machinery and drill pipe. os 

Although this development is largely one of organization, neverthe- Ng 

less many technical factors are involved, and the economies effected os 

by this plan of organization are far-reaching. ae 

| CONCLUSION ~~. a 

Industry, Government, and the public are vitally concerned in the — 

resources of oil and gas and‘in their continued supply without evident oe 

shortage. The growth of the petroleum and natural-gas industry has og 

- been remarkable, and the ability of the industry to meet the demands 4 

| placed upon it has been the result largely of technical knowledge, oS 

most of it attained recently. Production methods conceived only a g 

few years ago now supply a large part of the crude oil from which the Oe 

refined products are made. ‘The research agencies of the industry 3 

and Government have been responsible for most of this technical an 

progress, with some outstanding individual contributions. In the oS 

past the public generally has failed to understand the significance of ” 

technical research, but more is becoming known about the effects on 

social economy of an orderly recovery of oil and gas and the proper : 

utilization of the manufactured products. a 

Recent engineering advancement has complicated many of the e 

economic problems during a period when all industries have been ; 

depressed, but statements that technical research and its resulting a 

practical applications in the petroleum and natural-gas industry have " 

acted as a retarding agent in the stabilization of economic conditions “ 

‘have been made by persons who have failed to learn that the best 

attainable engineering practices and sound economic principles can- . 

not be dealt with separately in industry because the two are \ 

synonomous. | . - 

11 Teague, J. U., Improvements in Setting Up and Dismantling Rotary Rigs: Oil Weekly, Apr. 10, 1933, 

p..13. (Read before the Southwestern district, Am. Petrol. Inst., Houston, Tex., Apr. 7 and 8, 1933.) :
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| By A. J. KRAEMER en 

In 1932 the petroleum-refining industry of the United States, like 6 
other industries, experienced severe distress caused by decreased ae 
demand coupled with inability to regulate supply to market demand, og 

_ which resulted in low prices for products. Despite this unfavorable eg 
condition important engineering and technologic advances were made, _— Oey 
and improved products were placed on the market. ey 

| In the following paragraphs the changed status of petroleum refin- es 
ing during the past few years is given in brief résumé. A few years | A 
ago steadily increasing demand taxed the capacity of refineries in the a 
United States in spite of continued enlargements of plant equipment. oR 
Since then a major portion of the export trade in petroleum products 4 

| has been lost to United States refiners, who formerly supplied the ee 
- major portion of the world demand for some products, for example, : 

lubricating oils. Domestic demand also has been reduced, tempo- 7 
: rarily at least, and refiners in the United States now have facilities . = 

ample to supply current demand, both domestic and foreign, for re- Ot 

| fined products without drawing on stocks of finished products. | “ 
| The changed situation of petroleum refining in the’ United States — os 

also is shown by the fact that consumers now are more critical of the od 

| quality of petroleum products and are better informed as to the essen- a 
tial properties of the various products than they were in the past. 4 
There is an unmistakable trend toward rationality in referring to the 8 
properties of petroleum products. This change has been due almost 8 
entirely to efforts within the petroleum industry and not to con- on 

| ~ gumers’ efforts. Consumers generally have done little to educate 
themselves on the essential properties of petroleum products; such ) . 
education as has come to them has been urged upon their attention me 
by the petroleum industry. — = 

~ The change in requirements for automobile gasoline constitutes an oe 
outstanding example of results obtained from a basic cooperative in- oS 
vestigation. The fact that the essential properties of fuels for auto- * 
motive equipment are understood much more clearly and generally sy. . 
than formerly is due largely to cooperative work by the petroleum | ) 
industry, the automotive industry, and the Federal Government in oo 
the Cooperative Fuel Research project (C.F.R.). The work of the 
C.F.R. on distillation range and vapor pressure of gasoline recently | 
has been augmented by the adoption of a method for determination | 
of octane number. (‘‘antiknock” rating) as a tentative standard 
method of the American Society for Testing Materials. Although 
this cooperative project began as an investigation of motor fuels to | 
improve motor performance, tests of the C.F.R. have shown definitely | 

: . 511
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oe that many troubles were due to inherent faults in the construction a 
Po of automobiles and could be eliminated more easily and satisfactorily _ 
pe by changes in automobile design than by changes in properties of 
Bo motor fuels. | | | 
mh Another example of cooperation is the commercial standard for —- 
a fuel oil. This standard was developed cooperatively by manufactur- 
Be ing and consuming interests, the Bureau of Standards acting as a 
Bo coordinating agency, for the purpose of unifying consumer demands 
br 7 for fuel oils and correcting an undesirable condition of ambiguity and 
“ emphasis on nonessentials in fuel-oil requirements. An important re- | | 
oo search now in progress is the cooperative study of Diesel fuel oils by | 
Bo the American Society for Testing Materials, the American Society of 
ao _ Mechanical Engineers, and the Society of Automotive Engineers, as- 
a _ sisted by the research laboratories of oil companies, engine builders, 
y engineering colleges, and the Federal Government. ‘This research | 
io has a similar object to the C.F.R. research, although the technical. 
Beno problems are somewhat more involved. _ | | | 
pO | Similar cooperative effort would bring forth needed information on _ 
- the essential properties of other petroleum products, such as auto- 
ae motive lubricating oils, turbine oils, and electric-insulating oils. , 

_ These products are used in large quantities without definite knowledge 
Bo of the influence of inherent properties on the quality of the service i 
a obtained from them. | a | 
Bo | As a result of technologic developments obsolete refining equip-— 
oo ment in the United States has been replaced by: equipment that 
Boe yields better products at lower cost. These changes in refining prac- | 

an tice have increased the difficulties of poorly equipped refiners who | 
Go operate under high production costs in markets where the supply = 
oo _ equals or exceeds the demand. a — | 
Po. The following paragraphs refer briefly. to some of the outstanding 
mo new installations, new processes, and new products that have been — 
: | announced during the past year; these give a general idea of the range 
7 | and variety of technologic progress that has been made. . | 
— _A partial list of refinery-construction jobs completed in 1932, or in 

| progress, was published in the Oil and Gas Journal for September 29, 
1932, page 17. This list shows the enormous amount of moderniza- 

- tion undertaken’ at refineries in the United States during severe 
| | business depression. ) 

_ All phases of refinery operation have been modernized, but results 
| have been particularly significant in the following: (1) Remodeling 

older installations; (2) building new cracking plants, especially com- 
bination plants for skimming, cracking, and reforming; (8) vapor 
recovery and stabilizing plants; (4) improvements in the manufacture 
of lubricating oils; (5) installations for better utilization of heat; and 
(6) improvements in minor details of refinery operation, making for 
better over-all efficiency of the plants. 

Cracking plants built only a few years ago have been rendered 
technologically obsolete. Refiners have been confronted with the 
alternative of junking the plants or modernizing them. It has been 
possible and economical to remodel many plants to increase through- 
put, improve the quality of products, obtain a better utilization of 
heat, and reduce manufacturing costs. 

Modernization of cracking plants has not increased production 
enough to supply the demand for cracked gasoline, and a considerable
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“increase in cracking capacity has been attained by the construction of oe 

new plants. Many of these plants have embodied significant im- me 

provements in design and construction. For example, a cracking re 

: plant with a throughput capacity of 9,000 barrels daily which waS sts 

installed in 1932 in an eastern seaboard refinery, includes a bubble a 

tower 12 feet in diameter and 93 feet in length which was completely ag 

shop-welded; all seams were X-rayed, and the entire tower was os 

stress annealed. This installation is an example of the progress that as 

has been made in the fabrication of large vessels to. operate, under as 

high pressures and temperatures and is in marked contrast to the oS 

type of construction formerly used that was hazardous under less on 

severe conditions of pressure and temperature. , | ee 

i A single cracking unit with a capacity of 10,000 barrels perday was a 

installed in a California refinery in 1932. The furnace is designed 

- for a heat absorption of 50,000,000 B.t.u. per hour, 85 percent of a 

which are transferred in the radiant-heat section. Tubes in the oo 

cracking furnace are 4% inches in outside diameter with a wall thick- og 

ness of 0.4 inch made possible by the use of KA2S alloy (a low-carbon, — 
nickel-chromium steel). Contemporary metallurgical developments os 

have provided the necessary materials to make much of the modern - we 
refinery equipment possible. _ | | a 

. A combination skimming, re-forming, and cracking plant with a _ 8 

throughput capacity of 20,000 barrels of crude oil per day was in- oy 

| stalled at an Indiana refinery. The plant is reported to be capable ee 

of converting 20,000 barrels of crude oil daily into 70 percent gasoline es 

with an octane number of 70, leaving byproducts consisting only of | os 

refinery gas and fuel oil having a viscosity of approximately 150 to 8 

| 200 seconds Saybolt Furol at 122° F. Coke formation is said tobe 

almost negligible. This large recovery of high-octane gasoline we 

illustrates the progress that has been made in adapting gasoline pro- rae 

duction to modern demands. ‘The normal octane number of average og 

Mid-Continent straight-run gasoline is approximately 50 and raising og 

the octane number to 70 materially increases the price at which the 3 

gasoline can be sold. | - | eR 

|  Refiners in the Pennsylvania district have found it advantageous to og 

install cracking and re-forming plants to produce gasoline with high . 

octane numbers from their straight-run gasoline, naphthas, kerosene, 8 

gas oil, and other fractions of the crude oil to impart a greater degree a 

of flexibility to their refinery operations, thus enabling them to 8 

adjust manufacture of products in their plants to market demands. a 

The increased use of cracking processes, the re-forming of straight- 2 

run gasoline, and the necessity for lowering vapor pressures of refinery . 

products have had an important bearing upon the great development : 

that has taken place in another phase of refinery operation, namely, . 

gas-absorption and stabilizing plants. Moreover, the severe require- - 

ments of present gasoline specifications necessitate the utmost . oo 

operating flexibility and thorough stabilization of products. In © - 

consequence, combination stabilizing units and vapor-recovery | 

systems, have been installed in a number of refineries. One such 7 

| unit is reported to recover 45,000 gallons of gasoline per day from 

refinery gases. | 

In refineries where the plant gases contain large proportions of 

hydrogen sulphide and other sulphur compounds, it is desirable to 

treat the gases to minimize corrosion of equipment used for the |
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Boe recovery of gasoline from the gases. One such plant, in a Gulf coast. 
eo refinery which treats approximately 9,000,000 cubic feet of refinery 
peo _ gas daily, is reported to remove an average of 14 tons of hydrogen : 
Bo _ sulphide per day from the gases. This gas is treated only to the | 

ae - pomt that serious corrosion of recovery equipment does not occur. — . 
eo After being stripped of its gasoline content the gas is burned as fuel 
: in the refinery. The hydrogen sulphide is liberated at one stage of 
Be the purification process and blown into the atmosphere. ~~ 
eo Burning refinery gas under stills, however, is not justified if more | 
~~ economic outlets are available. Better methods of using it are being | 
BS found, either as fuel mn public-service corporation lines or as raw 
= material for the production of chemical products. = = 8 - | 
be _. A method of utilizing refinery gases is illustrated by a plan for 
eo supplying gas from three petroleum refineries in the Chicago district 
Be _ toa public-service corporation. The purification plant for processing © | 
— this gas completely frees it of hydrogen sulphide. The capacity of the 
oo purification plant is 3,000,000 cubic feet per day, and the gas is 
».. - supplied to service mains at 1,000 B.t.u: per cubic foot, equivalent in — - 
Be heating value to natural gas from the fields and almost twice the 
Be B.t.u. content of ‘producer gas’”’. 7 re 
Efe A method based upon the use of a solution of lime and salt in water 
ou as an absorption medium for scrubbing gases to remove hydrogen | 
BO sulphide prior to the extraction of gasoline is described by Rue.! © ne 
Reef Other methods, most of them patented, are being used. ‘These . 

oe include the caustic soda and triethanolamine processes. oe : 
Br _ The use of ammonia in combating corrosion of refinery equipment 
Bes has increased due to the decrease in price and availability of anhydrous : 
oo liquid ammonia. The ammonia usually neutralizes hydrochloric acid 
Be that results from the decomposition of metallic chlorides during the > 
eo distillation process. . , 
pe _ At a new refinery in Michigan the crude oil is treated for removal _—’ 
Be _ of sulphur by mixing it with a treating compound before the oil enters 
= | a heat exchanger, and vapors from the crude oil are contacted again 

a with chemicals in a treating tower in which the vapors pass upward 
countercurrent to the chemical mixture. — 

_ A vacuum pipe still for redistilling heavy naphtha is an interesting 
- example of economy in operation. A Texas refinery has installed a ~ 

. | plant with a capacity of 7,000 barrels of heavy naphtha per day. 
| The plant operates with an absolute pressure of approximately 53 

| mm of mercury at the dry line (beyond the partial condenser) and 60 
mm at the base of the column. It is stated that the steam require- 

- ment is approximately 20 to 25 percent of that necessary for steam 
distillation at atmospheric pressure. The maximum temperature of 
the oil in the column is said to be 275° F., and the end point of the 
overhead product is approximately 400° F. 7 

New processes for treating light distillates that have been developed 
recently include the Lachman process, which employs aqueous solu- 
tions of metallic chlorides, typically zinc chloride, and the bruceite 
(magnesium hydroxide) process. Both processes are used for treat- 
ment of light distillates in the production of motor fuels. The zinc 
chloride process, developed in California, has been adopted in refiner- 

! Rue, H. P., The Use of Lime in a Salt Solution for Removing Hydrogen Sulphide from Natural Gas: 
Rept. of Investigations 3178, Bureau of Mines, 1932, 7 pp.
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| les in Other areas. The bruceite process, developed in Oklahoma, _ oe 
was announced in 1932. Co | | oe 

The most interesting new products are those developed in connec- | oh 
tion with the beneficiation of lubricating distillates by the use of nos 

_.. +. selective solvents. The following solvents are employed in processes. ois 
announced recently: (1) Benzol in liquid sulphur dioxide, (2) nitro- rt 

| benzene, (3) dichlorethyl ether, and (4) phenol. These processes are - = 
designed to improve the viscosity-temperature characteristics and the oS 
thermal stability of oils. The processes usually are covered by i 
patents. | as 
Development of the hydrogenation process on a plant scale in the oe 

United States has been in the hands of one company and its subsidi- oss 
aries. Such general information as is available indicates that develop- | a 
ment has been steady, and the process apparently has been proved | ns 
commercially feasible. . , | oes 

A new product of the hydrogenation process is a motor fuel that has is 
the required volatility characteristics for use in aviation and yet is wn 

| fire safe. In view of the flash point of approximately 105° F., it OS 
| appears that the Reid vapor pressure at 100° F., is practically nil; a 

however, it is stated that the volatility characteristics of the fuel are a4 
excellent. - / | re 

The proposal to require the inclusion of grain alcohol in gasoline ee 
as a measure of agricultural relief has caused much discussion. The |. a 
various aspects of the proposal have been discussed extensively in the Oy 

| _ hewspapers as well as in the technical press, and the plan has been Og 
| tried in some corn-growing States of the Middle West. Several bills so 

have been introduced in Congress making the mixing of alcohol with oe 
| gasoline alternative to heavy increases in the Federal gasoline tax. 7 ok 

| Advancements in the field of heat conservation in refineries are ae 
| evidenced by the following applications: (1) Higher pressures on on 
a steam boilers, (2) use of fluids such as diphenyl and mercury with spe- 8 

- cial thermal properties, and (3) use of refinery wastes as fuels. oo 
A large refinery in the Chicago district has installed high-pressure oo 

: boilers to generate electricity and supply process steam. The operat- a 
ing pressure of the boilers is 400 pounds. Steam at this pressure is os 

- put through turbines for generating electricity, thereby reducing the a 
pressure to 125 pounds gage, at which pressure the steam is used for ” 
plant processing. The boiler-feed water is Lake Michigan water that 2 
has been used for cooling and condensing in the refinery. The water, 4 
after treatment to remove dissolved solids and traces of oil at a treating es 
plant, is heated to 200° F., before it enters the boilers. Part of the : 
steam for heating the feed water comes from the exhaust from three oa 
low-pressure turbines operating at 125 pounds initial pressure. ” 

Conditions in the petroleum-refining industry in 1932 can scarcely | | 
have been regarded as satisfactory from the standpoint of economic | 
considerations, but important advancements were made in technology. 
These advancements occurred in (1) plant improvement and enlarge- | 
ments, (2) improvement in products, and (3) increased economy of | 

| operation which resulted in the production of better products at : 
lower costs. ° : 

1822173334
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NATURAL GAS | : ag 

| _ By E. B. Swanson os S 

The decline in the marketed production of natural gas, which a 

began in 1931 after a decade of steady expansion, was continued in a 

| 1932, when, according to estimates, 1,518,000,000,000 cubic feet, es? 

valued at $357,000,000, were used or sold. Compared with 1931 the es 
1932 figures represent a decline of 10 percent in volume and 9 percent 28 

in value. | EG 

~The demand for natural gas is divided into that sold for industrial = 

and domestic fuel needs, that consumed as fuel directly in oil and gas oe 

- operations, and that used in the manufacture of carbon black. The ood 

- domestic and commercial market normally consumes slightly more a 

| than 20 percent of the national total, while industrial requirements EE 

(apart from those of the oil industry) take nearly 30 percent of the oS 

total. The requirements of the oil industry for natural gas as a fuel OE 

at refineries and gasoline plants and for drilling and other field pur- | | : 

| poses comprise about 40 percent of the total, and the remaining 10 a 

percent is used as raw material in the manufacture of carbon black. aa! 

With industrial markets comprising approximately 80 percent of the 8 

demand for natural gas, fluctuations in industrial activity are reflected __ on 

promptly by corresponding variations in demand. Because of its © «3 

| large share of the total demand, the oil industry undoubtedly in- os 

fluences the demand for natural gas more than do any of the other oak 

factors. The magnitude of the fluctuations in the larger items con- eg 

sequently tends to obscure the relative steadiness of the annual od 

demand for natural gas to meet domestic needs in heating and cooking. | a 

From data on natural-gas demand in 1932 it appears that gas sales oF 

- for domestic and commercial purposes, while slightly lower than in _ 7 

1931, held relatively close to the preceding levels, particularly during a 

the closing months of the year. Some indication of the decline in | : 

industrial demand, on the other hand, is found in the records of 2 

natural-gas consumption in the generation of electricity at central 4 

power plants. Natural-gas consumption for this purpose during - 

1932, according to the United States Geological Survey, totaled ae 

107,875,000,000 cubic feet, a decline of 22.6 percent from the 139,328,- : 

000,000 cubic feet recorded for 1931. | ; 

A somewhat similar decline was recorded in the carbon-black : 

industry; the quantity of gas burned during 1932 amounted to | 

168,237,000,000 cubic feet, a decline of 12 percent from the 1931 ) 

consumption of 195,396,000,000 cubic feet. | 
The decline in demand, particularly for industrial purposes, re- | 

-tarded developments in a number of States and, in others, resulted 

in a reduction of output. The effect of the lowered demand was felt | 

| 517
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- particularly in some of the principal producing States, notably —__ 
Eo Louisiana, Kansas, West Virginia, and Pennsylvania. ee 
eo In some of the smaller producing States, on the other hand, the _ 
Bo 1932 output increased appreciably over that in 1931. Due to the 
be. development of the Jackson field, natural-gas production in Missis- 
Bs sippl in 1932 was considerably larger than in 1931. Michigan. also 
bee recorded a substantial increase. In the eastern fields interest in ; 
a -  natural-gas developments was stimulated by the continued explora- _ 

Foe _ tion which resulted from discovery of the Wayne-Tyrone field in 
pes New York and the Tioga and Hebron fields in Pennsylvania. Deeper | 

drilling in West Virginia resulted in several gas shows‘in the Devonian 
ee shale’above the Oriskany sand, indicating the possibility of further 
be development of gas reserves in that State. = —— mo - 
pe _ Particular attention was paid during the year to the problem of 
ae _ reducing gas wastage, especially in California and Oklahoma. In 
Bo .. California the gas wasted during 1932 was only 6 percent of the | 
oe recorded output compared with 44 percent in 1929. In Oklahoma a — 
ee concerted effort was made to reduce the gas wastage in the Oklahoma __ 
mo City field. _ | oe a 
ee The following review, by States, of natural-gas developments during a 
ee | 1932 1s based primarily on information received from local authorities. 

oe —_ - RECENT NATURAL-GAS DEVELOPMENTS | oe 

eo _ Arkansas.—Little progress was made in the development of new | 
Bo natural-gas fields in Arkansas during 1932, according to George C. 
fe Branner, State geologist. In western Arkansas one test each was 
ee completed in Franklin, Crawford, and Washington Counties, and a | 
Be test was begun in Yell County. The Crawford and Washington 
e County tests were dry holes. The Franklin County test, in sec. -13, | 
pe T. 8 N., R. 29 W., near Vesta on the Vache Grasse anticline, was __ 
po , completed to a depth of 2,380 feet in the Atoka formation. Initial. 
a production was about 3,000,000 cubic feet, with a rock pressure of 
: 400 pounds. : - 
e The Russellville field, which was discovered in October 1929, has 
- not been drilled out or connected with a pipe line. Three gas wells | 
* in that field were shut in during 1932. It is estimated that leases on 
| approximately 300,000 acres of potential gas territory in western 

Arkansas were held during 1932 by gas companies. | 
| California.—Natural gas is produced in California from 35 oil and 

gas fields. Production during 1932 totaled 276,877,100,000 cubic feet, 
according to Claude C. Brown, gas and electric engineer, California 
Railroad Commission. Of the 1932 total, 144,106,500,000 cubic feet 
were sold to gas-utility companies and others; 53,697,100,000 cubic 
feet represented gasoline-plant fuel and shrinkage; 40,654,500,000 
cubic feet were used as fuel in the field; 8,666,000,000 cubic feet were 

| used as fuel at refineries; 12,242,100,000 cubic feet were returned to 
the formations for storage or for use in repressuring operations; and 
17,510,900,000 cubic feet were blown into the air. . 

California is the outstanding example in the United States of 
reduction in natural-gas wastage. During 1929, 248,477,000,000 cubic 
feet, or nearly 700,000,000 cubic feet daily, were blown into the air 
(44 percent of the recorded output). During 1932 the quantity of 
gas so wasted averaged 48,000,000 cubic feet daily, only about 6 per-
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| cent of the recorded output and 93 percent less than in 1929.. This a 
material reduction in gas wastage has resulted from voluntary cur- Los 
tailment of both oil and gas production, expansion of natural-gas = si 

. utilization, and vigorous administration of State conservation legisla- os 
tion. | - | ne 

The major part of the increase in natural-gas utilization has been oS 
due to the extension of distribution facilities into areas and com- | ae 
munities formerly served with manufactured or mixed gas and those os 
formerly having no gas service. A substantial part of the increase os 
also is attributable to the greater use of natural gas by individual oe 

7 consumers, particularly for space heating. _ a 
oe The steady decline of production in the “‘town-lot”’ fields of the | S 

7 Los Angeles Basin has contributed materially to the decrease in gas — os 
wastage, as these fields were sources of prolific waste during their ee 
periods of peak production. —| | a oe : oe 

In fields where the greater part is controlled by a relatively small a 
| number of operators more reasonable and economical drilling pro- | a 

grams have been followed, with the result that many such fields are — TS 
' gtill producing and will continue to produce for many years. The _ oan 

 Kettleman Hills field, a principal source of natural gas supply, is sy 
| regarded as the most noteworthy of this group. a oo 

Colorado.—A discovery of considerable importance was made early oe 
in 1932 in the test of the Piceance Creek anticline, Rio Blanco a 
County, Colo. A flow of gas, which gaged 13,000,000 cubic feet eg 

- daily, was encountered in the sand, presumably of the lower Green. SM 
River or the upper Wasatch formation of the Tertiary system, ata = # —=: 
depth of 2,917 feet. Although the first discovery for the field was woe 

| made in August 1929 the initial well had a daily open flow of only 8 
2,000,000 cubic feet which was not sufficient to msure an outlet. a 
The recent discovery, it is reported, may enable the towns along the © 4 

: Colorado River Valley, several miles south, to be served with natural an: 
gas, or the several small gas fields of northwestern Colorado may be _ i 
linked to create a reserve great enough to justify connection with a 
the Hiawatha-Salt Lake City line. , | - oS 

Gas was discovered on the Craig structure, Moffat County, on 4 
March 10, 1932. The gas was found in a sand of the Iles formation ~ 
of the Mesa Verde group at a depth of 2,802 feet. The field is only ‘ 

- 2% miles from the town of Craig. ‘ 
Illinois —No new natural-gas areas were discovered in Illinois in 3 

| 1932, according to Alfred H. Bell, geologist, head of the oil and gas , oe 
division, Illinois State Geological Survey. In the two old producing : 

- areas 8 gas wells were drilled, of which 6 were in Morgan County 10 | : 
miles east of Jacksonville, and 2 on the Ayers anticline in Bond | : 
County. : | 

The producing horizon in the Morgan County wells is a sandstone 
near the base of the Pennsylvanian system at depths ranging from 300 
to 400 feet. One of these wells was reported to have an initial daily - 
open-flow capacity of 1,500,000 cubic feet, the other 5 ranging from 
50,000 to 200,000 cubic feet. Two wells are connected by a pipe line | 
to the village of Alexander, which is 1 to 2 miles southeast of the wells. | 
The remaining 4 are either capped or abandoned. 

The two new wells in Bond County each had a reported initial 
open-flow capacity of 1,000,000 cubic feet. They are connected to 
a pipe line which supplies the town of Greenville 5 miles south. The |
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o producing horizon is a sandstone in the lower part of the Chester => 
mS series (Upper Mississippian), possibly the Yankeetown formation. | 

pe Indiana.—Natural-gas production in Indiana began in 1886, | 
. reached its peak about 1900, and has since declined gradually until, — | 

es, in recent years, the annual output has been relatively constant at 
ae slightly in excess of one billion cubic feet, according to William N. 

ee Logan, State geologist. Gas is being produced in two principal - 

eb areas, northeast Indiana and southwest Indiana. | | 
oo In northeast Indiana gas is obtained in the geanticlinal area, the __ 

a northwestern extension of the Cincinnati arch. This structural 1ea- 
Lo ture passes northwesterly from the eastern part of Switzerland 
ee County to the vicinity of Logansport, Cass County, where the arch 
Bol sags. The gas is obtained from minor structures on the surface of 
oe the geanticline. Gas is still being produced from the Trenton lme- 

LS - stone horizon in a number of counties along this extension of the Cin- 
Bo cinnati arch, among them Blackford, Decatur, Grant, Jay, Randolph, | 

ce Rush, Shelby, and Switzerland. The wells in this area range in depth 
e from 400 to 1,200 feet. | | | | - . 

foe In recent years a large part of the natural-gas production in Indiana ~ | 

Ph has been obtained in southwest Indiana. Gas has been obtained in | 

oan Davies, Greene, Gibson, Knox, Martin, Perry, Pike, Sullivan, Vander- : 

ao ‘burgh, and Warrick Counties. The area is in general synclinal, but 
Bek minor irregularities of deposition or folding have produced structural 

me conditions that favor accumulation of gas. The production obtained | 

Pe in this area has come largely from the Chester division of the Mis- 

pe sissippian. The wells range in depth from 500 to 1,600 feet. Devo- 

e nian strata in Indiana have been the sources of natural-gas production : 

o in Greene and Harrison Counties. Most of the gas comes fromthe | 

. : Devonian shales; very little, if any, comes from the Devonian lime- 

he stone which underlies the shales. Gas from the Harrison County _ 

a field is pipedito Louisville, Ky. - : 

“ Many wells have been drilled to the Trenton limestone in south- | 

- west Indiana, but no gas production has been obtained from that for- 

3 7 mation. In Gibson County, the upper surface of the Trenton lime- 

| stone lies 4,500 feet below sea level. Although no wells have been 

| drilled to the Trenton in the Gibson County area, wells that have 
reached it in neighboring counties have not produced natural gas. 

| It is reported that a number of counties in Indiana contain untested 
areas, some of which‘undoubtedly will be productive. | 

Kansas.—The lack of a market greatly retarded natural-gas de- 

| velopments in Kansas during 1932, according to the Geological Survey 
of Kansas. Only 30 gas-well completions were recorded for 1932 
compared with 129 in 1931. No new wells were drilled in the Hugoton 

, field in 1932, and in the McPherson County gas fields wells drilled fell 

from 58 to 7 for 1931 and 1932, respectively. Considerable gas is 

being produced and marketed in eastern Kansas, where small shallow 
wells are abundant, but the major gas fields in the State are not being 

drawn on by the large pipe lines. Many pipe lines running through 
Kansas are taking their gas from Oklahoma and Texas, with very 

little from the Kansas fields. ; 
The 30 gas-well completions show an aggregate initial daily produc- 

tion of 613,000,000 cubic feet. ‘The completion of 1 gas well each was 

was reported in Chautauqua, Elisworth, Finney, Kingman, Morris, 

Sedgwick, and Woodson Counties; 2 each in Chase and Rush Coun-
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ties; 3 in Butler County; 4 in Reno County; 5 in Cowley County; a 

and 7 in McPherson County. | ) _ | oe 

- Several new gas developments are of interest. Inf{December 1932  —. 4 

- a well in sec. 16, T. 25 S., R. 34 W., Finney County, was completed __ 8 

with an initial flow of 5,500,000 cubic feet. This well is 60 miles ee 

north of the Hugoton gas field as now outlined, and some geologists oss 
| believe that the Finney area is an extension of the Hugoton field. If | “A 

so, it will greatly increase the already large Hugoton field. 7 8 

In Kingman County a well in sec. 30, T. 27 S., R. 10 W., was com- fang 

| pleted in the Siliceous lime with an initial daily production of 38,- oe 

000,000 cubic feet. The new Johnson pool in McPherson County has a 

| combination oil and gas wells which produce as much as 10,000,000 nS 

cubic feet of gas daily with the oil. In Rush County two gas wells ee 

with a total initial flow of 75,500,000 cubic feet were completed during od 

: the year but have been shut in awaiting a market outlet. | a 

- ~The largest gas well in Kansas was completed in April in Reno ood 

County. It is in sec. 25, T. 23 S., R. 4 W., and gagéd 86,500,000 oo 
cubic feet of gas per day with a rock pressure of 1,170 pounds from =. oa 

the Mississippian ‘‘chat”’ at a depth of about 3,200 feet. oo 8 

The largest gas field in Kansas and the second largest in the United ny 

- States is the Hugoton, in southwestern Kansas, occupying all, or ee 

part, of Stevens, Morton, Seward, and Haskell Counties. It is | “FE 

estimated that there are close to 1,000,000 acres of proven gas terri- . x 

tory in this field. At present there are 115 gas wells in the field, oS 

with an estimated open-flow capacity of 690,000,000 cubic feet per — 4 

: day or an average of 6,000,000 cubic feet per well. The field is not a 

| being drawn from to any extent. : , oS 

| Kentucky—Most of Kentucky’s natural gas comes from the eastern Ee 

| part of the State, where in 1932 production was between 26 and 27 oe 

billion feet, according to Arthur C. McFarlan, State geologist. The eg 

| main production, comprising about 71 percent of the total, comes from 8 

the Black shale of Floyd County and vicinity. The Black shale here os 

| ranges in age from the Genesee into the lower Mississippian, a much 8 

thicker and more comprehensive section but not so rich in bitumen as ao 

the area of outcrop in the Knobs. Production apparently is not re- od 

stricted to any one horizon. The Corniferous, including the Niagaran, A 

which has been Kentucky’s biggest producer of petroleum, ranks A 

- ggcond with about 9 percent. This includes a number of pools 8 

scattered along the western margin of the eastern coal field. ae 

In Knox and adjoining counties the production is mainly from the 

Big Lime and Maxon sands, next to the Shale region in activity. 2 

‘These produce about 7 and 6 percent, respectively. Other producing : 

sands include the Salt sands (Pennsylvanian), 4 percent; the Weir va 

(Waverly) of Magoffin, Johnson, and Lawrence Counties, 2 percent; ee 

the Big Injun (Waverly), 1 percent; and the Berea, a small quantity. 

Trenton gas has been discovered within the past 2 years in Carroll oo 

and Gallatin Counties, but production has been small. Within the | 

past year activities in the central Blue Grass resulted in a number of 

deep tests to the St. Peter and below. These and earlier attempts 

have not been encouraging. 
| Louisiana.—Natural-gas production in Louisiana during 1932 . 

totaled 194,000,874,000 cubic feet, according to the report of J. A. | 

Shaw, director, minerals division, Louisiana Department of Conserva- 

| tion. The production was divided by fields as follows: Monroe, in |
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Morehouse, Ouachita, and Union Parishes, 90;266,883,000 cubic feet; 
ee Richland, Richland Parish, 81,244,039,000 cubic feet; Sugar Creek, 
= Claiborne Parish, 3,833,401,000 cubic feet; Rodessa, Caddo Parish, __ 
a _ 1,272,839,000 cubic feet; and all others, 17,383,712,000 cubic feet. 
Boe The production reported for 1932 represents a decline of 14.6 7 
Be percent from the output of the preceding year. An important part 
poo of the decline may be contributed to the Louisiana carbon-black plants,  —’ 
A which used 40 billion cubic feet of natural gas for carbon-black manu- 7 
Go facturing during 1932, or 11 billion less than the 51 billion consumed | 
eo during 1931. The new Jackson (Miss.), gas field has contributed an — - 
Be | additional supply to the pipeline extending to Birmingham and 7 
Bae Atlanta and has lessened somewhat the demand for Louisiana gas to 
— «serve this line. Until the discovery of the Jackson gas field. the  —T 
“Monroe and Richland - fields supplied the demand for both domestic | 
peo _ and industrial consumption in the area served by this pipe line. A 
fo _ mild winter in Louisiana and the adjoining Gulf coast area was partly 
Boo. responsible for. the decline in local consumption, while an extremely 
- +. cold winter in northern Arkansas and Missouri resulted in heavier 
oT demands on the 522-mile pipe line to St. Louis and intermediate 
Bo points. It is reported that approximately 131 billion cubic feet of : 
be gas were put into pipe lines and transported to Texas, Missouri, 
a | Arkansas, Alabama, and Tennessee for industrial and domestic 
Po consumption. oe | pS | 

ae __ The production of natural gas in the State is confined to northern 
Boo _ Louisiana. The major producing fields are Monroe, Richland, Sugar 
eo Creek, Rodessa, Waskom, and Pine Island. Innumerable smaller a 
Bo fields are scattered throughout the area. The Monroe field, in More- 
ae house, Ouachita, and Union Parishes, comprises approximately | 
Be 227,000 acres and was originally estimated to have a potential of | 

oe 3,768 billion cubic feet. At the close of 1932 the field had produced a 
a _ total of 1,392 billion cubic feet. According to the 1932 regage there 
‘ were 850 producing wells in the field with a total open-flow capacity 
a of 4% billion cubic feet daily. Although 25 wells were drilled in the 

oe three parishes during the year little new production was added to the 
| | Monroe field, as the wells were drilled in widely separated areas in 

search of production apart from the Monroe field. Only 14 wells were 
| abandoned during 1932, indicating that the field is withstanding water | 
: encroachment. 

| The Richland gas field, discovered in 1926, has been the second 
largest gas field in the State. At the close of-the year it comprised 
27,000 acres, with 239 producing wells capable of delivering 3,340,- 
029,000 cubic feet daily. The Richland field had only three new 
drilling operations in 1932, while 30 permits were issued to abandon 

-and pull casing. It is reported that much of the field’s reserve was 
destroyed by numerous craters and that water encroachment is _ 
noticeable in the outer wells and those near the crater areas. 

Sugar Creek and Rodessa, the next largest fields in the State, are 
: very similar. Both are producing from the Trinity horizon and are 

exceedingly rich in gasoline. Heavy withdrawals are not being made 
from these fields because of insufficient gasoline-plant capacity. The 
limits of the fields have not been defined. Sugar Creek is producing 
from a depth of 4,300 to 4,400 feet, while Rodessa is producing from 
5,600 to 5,700 feet. The latter field added a 62% million cubic foot 
well to its production during 1932. While many of the less outstand-
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ing fields of northern Louisiana are still capable of producing a great Dees 

a deal of gas they cannot be looked upon as a source of supply for any ea 

| length of time, because the heavy withdrawals made upon them for ae 
the past several years have depleted their reserves, as shown by the - ee 

| -number of wells abandoned during 1932. | 8 
- There is still much undeveloped territory in northern Louisiana that ag 
undoubtedly is worthy of exploitation and will be developed as the os 
need for additional supply increases, according to M. E. Nash, en- © OAS 

_ gineer, minerals division, Louisiana State Conservation Department. Ce 
East Carroll, West Carroll, Madison, Franklin, Tensas, Concordia, ay 

| and Catahoula Parishes, all in eastern and northeastern Louisiana, are eS 
- potential gas territories and have received considerable attention. cee 

Severa’ ‘“‘wildcat”’ wells are being drilled at widely separated places in os 
this area. - | | ns 
Central Louisiana, from the Texas State line to the Mississippi = =.» 

State line, is receiving the most attention. A belt approximately pos 
- 30 miles wide, running northeast from De Ridder, La., to Jackson, WE 

Miss., known as the “Conroe Trend,” is the center of leasing and drill- ne 
ing activities. Several new gas discoveries are expected along this os 

| | trend, because of its relationship to the producing horizon at Jackson, ae. 

. Michigan.—The total reported production of natural gas in Michi- _ cod 
gan for 1932 was 1,405,880,000 cubic feet, according to F. R. Frye, rs 
petroleum engineer, geological survey division, Michigan Department - oe 
of Conservation, compared with 472,000,000 cubic feet for 1931, re- is 

7 ported by the Bureau of Mines. Of the 1932 production, 828,980,000 A 
7 cubic feet were used for domestic and industrial purposes and 576,- a 

900,000 cubic feet in the field. A number of gas wells were completed 
_ during the year with initial productions ranging from 1,000,000 to oo 

11,000,000 cubic feet, but no new producing areas were opened up. oon 
Natural gas was distributed for domestic purposes to Mount Pleasant, _ os 

| Midland, Clare, and Rosebush, while distribution for industrial pur- 
-- poses was continued in Muskegon. — , | } Be 

In May the 8-inch line from the Broomfield area to Midland was 8 
connected with the 6-inch manufactured-gas line from Saginaw to os 
Midland to conduct a heavy-duty test by burning natural gas at a oe 
power plant near Saginaw to determine the ability of the Broomfield SE 

gas pool to withstand sustained withdrawals for regular commercial od 
service. After the test had been continued for 4 months proposals Se 

7 were presented to the city officials of Saginaw and Bay City to supply 4 
natural gas. Negotiations still were pending at the close of the year. | - 

- Early in January 1933 a small gas well was completed 2 miles south- - 

east of the developed area in the Broomfield pool in Isabella County. ~ 
The well was abandoned temporarily, but it is reported that the com- . - 
pletion may indicate a considerable extension in the proved area of . 3 
this pool. Shortly thereafter a well in Mecosta County, 14 miles 
west of the Broomfield area, encountered 4,120,000 cubic feet of gas in. 
the same formation which is productive in the Broomfield area. 

At the close of the year there were 62 producing gas wells in the . 
- State—30 in the Muskegon field, 14 in Broomfield, 7 in Clare, 6 in 
Vernon, and 5 in Ashley. | 

Mississippt.—Natural-gas production in Mississippi during 1932 
totaled 9,847,907,000 cubic feet, according to George C. Swearingen, 

| Mississippi State oil and gas supervisor. This represents an increase
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of about 63 percent over the 1931 output of 6,048,000,000 cubic feet 
‘reported by the Bureau of Mines. Gas was produced and distributed - 

| from two fields. The older of these is the Amory gas field, which was 
o discovered in 1926 and consists of three small wells in Monroe County. 
oo _. Gas from this field is being piped to Amory, Aberdeen, and Tupelo. 
»... During 1932, 152,972,000 cubic feet of gas were produced and mar- _ 
mo _ keted from this field. The gas has high B.t.u. content, and the rock | 
eo pressure of the field is about 600 pounds. | | a 
os The discovery well of the Jackson gas field was completed in Febru- : 
i. ary 1930, and since that date 152 wells have been drilled on the Jack- . 
*  * son structure. Of these wells, 97 are now producing gas, 8 are aban- | 

ae doned producers, and 5 have made heavy oil, salt water, and some gas. 
». Two of these wells are producing about 50 barrels per day of heavy | 
ee _ oil each, and it is reported that a small refinery is being erected for | 
Po making asphalt from the oil. __ a ee 
woo, During 1932, 31 gas wells, 2 oil wells, and 5 dry holes were drilled . 
Be on the Jackson structure. Production in 1932 was 9,694,935,000 | 
ye _ eubic feet of gas. The greater part of this production -has been dis- 
Bo tributed through the pipe line to Mobile, Ala., and Pensacola, Fla., | 
Be and the line south of Jackson as far as McComb, Miss. From the - 
on line to Mobile a lateral runs down to Bogalousa, La., and from there — 
yee _ gas is piped into a number of other Louisiana towns north of New . 
pe Orleans. Some gas from the Jackson field also reaches Birmingham 
o> and Atlanta. The rest of the production, except that distributed 
a locally, goes to Hattiesburg, Miss., and intervening towns. 
a __ The production from the Jackson field comes from the top of the 7 
a Selma chalk of Upper Cretaceous age. This chalk is very porous : 
me and is overlain by a hard cap rock 1 to 3 feet thick. The cap rock in 
i. turn is overlain by 90 feet.of Midway shale. ‘The surface formations 
po in the field are Jackson and Yegua. The average depth of the pro- . 
mo ' ducing horizon is 2,300 to 2,500 feet, and the chalk is about 350 feet _ 
o thick on the structure. The salt-water level is approximately 2,200 — 
- feet below sea level. The largest well in the field gaged 57 million a 

ae cubic feet, and the average is about 40 million. The rock pressure 
: | is 978 pounds, and there has been very little decline from the original 
- rock pressure. ‘The gas is reported to average 940 B.t.u. per cubic 

| oot. 
Missouri.—The area producing natural gas in Missouri extends 

from southwestern Vernon County north through Vernon, Bates, 
Cass, Jackson, Clay, and Clinton Counties, with some production in 
Johnson, Ray, and Platte Counties, according to H. A. Buehler, State 
geologist. Within this area are approximately 40 pools. All the 
production is from sands and black shales of the Pennsylvanian series 

, ot depths ranging from 140 to 600 feet. 
| The pools range in size from less than 160 acres to 9 square miles, 

| although the larger pools are interrupted by dry areas. The initial 
flow of the wells has ranged from a few thousand cubic feet daily, in 
wells saved for use in private houses, to as high as 2,500,000 cubic | 
feet. The rock pressure is about normal, ranging from 20 pounds in 
shallow wells to 190 pounds in the deeper wells. a 

No entirely new and distinct pools were discovered during 1932. 
Drilling operations were quiet during the early part of the year but 
increased in the late summer and fall. It is believed that about 75 
wells were completed during the year. The pool along Blue River
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| _ in the eastern part of Kansas City was extended into sec. 8, T.49N., © = 

| _ R. 32 W., by a small group of new wells, the largest having an initial a 

daily open flow of 475,280 cubic feet, with 130. pounds pressure. The 5 oR 

Independence pool was extended into sec. 1, T. 49 N., R. 32 W., - oo: 

by the completion of a small number of wells, the largest having an oS 

initial open flow of 150,000 cubic feet daily. oo ae 

| Montana.—No new gas fields were discovered in Montana during. ooh 

1932, according to Francis A. Thomson, director, Montana Bureau of ve 

| Mines and Geology, and Eugene S. Perry. Two gas wells were added cas 

to the list of 18 in the Cut Bank field. Five wells in the Dry Creek oe 

. field near Red Lodge found gas in sands of the Middle Cretaceous, og 

above the oil horizon, which is of Lower Cretaceous age. One of eR 

these wells is reported to have had a flow of 45,000,000 cubic feet os 

| daily, with a pressure of 1,400 pounds. a - = as 

‘A new development during 1932 was the completion of 12 oil wells oe 

near Cut Bank. The oil area lies adjacent to the gas area on the Sy 

western, or down-dip, side. The oil was found in the Lower Cre- os 

taceous, the same sands which produce gas. — , | oe 

New Mexico.—Natural-gas production in New Mexico has advanced wf 

rapidly during the past few years. In the northwestern part of the oS 

State commercial-gas production has been developed on the Barker 8 

- and Ute Domes and in the Aztec and Kutz Canyon areas. Gas from cos 

the latter area is transported to Albuquerque, Santa Fe, and Farm- es 

| ington. The town of Aztec gets its gas from the wells nearby, while ad 

gas from the Ute Dome is taken to Durango, Colo. Gas is produced 8 

from the Pictured Cliff sandstone (Upper Cretaceous) in the Kutz ES 

oe Canyon area and from the Dakota sandstone on the Barker and Ute - 

| omes. | | 7 , | ey 

In southeastern New Mexico gas is produced, either directly or m : 

| conjunction with oil, in the Artesia, Maljamar, Hobbs, Eunice, and | aM 

| Jal areas. Gas is transported from the latter area to El Paso, to 

towns in southwestern New Mexico and southeastern Arizona, and Oo 

| across the border into Mexico. a 8 

: No oil or gas has been discovered in New Mexico west of the oy 

Pecos River. Although shows of both oil and hydrocarbon gas have 8 

been reported at a number of places in northeastern New Mexico ols 

| no oil or gas of commercial importance, except carbon dioxide gas, 4 

has been found. : : | fo 

New York.—Exploration for natural gas, which was stimulated by od 

the discovery of the Wayne-Tyrone field in 1930, was still apparent od 

during 1932 in central and western New York, particularly in the area a 

embraced by the first two tiers of counties north of the Pennsylvania . a4 

border, according to D. H: Newland, State geologist. Outside of this os 

area the interest shown was more moderate, but exploration was still — 4 

noticeable over the territory north to Lake Ontario. A few tests — ’ 

have been reported from outlying districts. Notable in the recent : 

exploration has been the tendency to rely upon close geological study 

of the ground preliminary to a drilling campaign and, where this does 

not give the desired information, to apply geophysical tests. These ? 

methods were not practiced to any great extent in New York until 

recent years. | 

The Wayne-Tyrone field has been delimited by border drilling and ° 

put into production with about 115 tributary wells. The gas is trans- 

ported by trunk lines, east as far as Binghamton and west to Buffalo,
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~ and by_a local pipe line to several communities lying north of the . 
Bo field. The results of overdrilling in the Wayne Village area are 
ee manifested by a substantial falling off of pressure. A curious feature — 
Ben is the fact that the latter area produces sweet gas whereas in the 
oe eastern or Tyrone tract the gas is sour and has to be treated before | 
. _ it is run into pipe lines. It is reported that, with the accentuated | 
Peo _ drain upon the Wayne wells, :some of them have turned sour. oo 
ae __ In Steuben County, beyond the limits of Wayne Township, tests | 

Be have been made of various structures to the horizon of the Oriskany sy 
ge _ sandstone, but so far no definite pools have been established. Most 
= ef the wells-for exploring the sandstone have encountered salt water. 
eo | and no gas in quantity. Two wells in Greenwood Township may 
ee have considerable significance; one shows a large flow and the other So 
- & moderate yield, both being on or near structure. | | 
oe _ A shallow pool in the basal part of the Chemung beds has been _ 
Boo, _ opened in Rathbone Township, where some 20 producers are reported. : 
bo Their volume ranges from a few thousand to 2 or 3 million cubic feet. 
Be Outlet is by a newly built pipe line to the village of Bath. The Oris- | 
Be kany horizon is not reached in any of the wells. - | CO 
hoe | In Allegany County the occurrence of the Oriskany has been estab- | 
eo lished locally by some deep tests, but thus far no important field has a 
ep been discovered. In the town of Allen the sandstone was drilled into 
= at about 3,000 feet for a reported yield of 2,000,000 cubic feet, be- 
fo _ sides 8 or 10 barrels of high-grade oil. Most of the oil and gas pro- 
Poo _ duction of this county is from the Chemung beds, usually less than 7 
oo 1,500 feet from the surface. eS Oo 
po In Ontario County a good deal of interest was aroused by the bring- 
ee Ing in of several gas wells near Geneva, 30 miles northeast of the 
ae Wayne-Tyrone field. Their sites are on the outcrop of the Onondaga iy 
a _ limestone, and the gas comes from a depth of about 1,000 feet from 
a what appears to be the Niagara or Lockport dolomite. This forma- _ | 
f tion has not been found productive elsewhere. The first well was 
- completed in August 1932 to a depth of 1,079 feet and showed a rock 
7 pressure of 640 pounds. The initial flow was given as 5,000,000 
: cubic feet, but later the figure was reduced considerably. A second 
o test at essentially the same horizon was reported as showing a rock 

x, pressure of 920 pounds. A third well, less than 1% miles from the 
: first two, was estimated at 5,000,000 cubic feet, with 640 pounds 

pressure. Three or four other tests failed to get any substantial 
oo _ Yesults from the Lockport horizon and were drilled to the upper 

| Medina, resulting in small yields only. Additional wells proved to 
| be dry, one being drilled to 2,800 feet. Plans have been discussed 

for drilling one or more tests to the Trenton limestone, about 3,500 
feet below the surface. | - 

Figures for production in 1932 probably will show a good gain over 
the State totals in 1931. It is certain that more natural gas is NOW 

| available for local consumption from sources outside of the State than 
in previous years. The most notable recent additions to the potential 
supplies are the Tioga and Potter County fields in Pennsylvania, not 
far south of the State boundary. From the Tioga field a 20-inch pipe 
line has been laid to Syracuse to supply that city, as well as Ithaca 
and Cortland. The Potter County field doubtless will be tapped by 
the trunk lines already in existence to supply Buffalo and other points 
in western New York. The outlook is for a much increased use of
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| natural gas in central and western New York, but it is not certain oe 
‘that the market will be extended into the populous districts of east- => ad 

| ern New York. So a oe 
Ohio.—Natural-gas developments in Ohio during 1932 were not _ : 

extensive, according to Wilbur Stout, State geologist. In the old oe 
Clinton area additional pools have been brought in along the eastern cs) 

| margin of the main field. The outstanding new pools have been in 2 
the townships of Springfield, Franklin, and Coventry, in Summit te 

| County; and Lawrence and Jackson, in Stark County. Initial pro- ne 
duction has ranged from 1,000,000 to 20,000,000 cubic feet daily, eg 
with rock pressures from 1,000 to 1,300 pounds. Exploratory work ae 
is being continued northeast of the old Clinton area. = akg 

| - The production of shale gas is gaining in importance. This new rae 
development is confined mainly to Union and Rome Townships of es 
Lawrence County. Wells have been completed with an initial pro- ae 
duction ranging from 300,000 to 2,000,000 cubic feet daily and rock cS 7 
pressures from 700 to 900 pounds. The area to the north is regarded ee 
as promising, and it is expected that the field will be extended into a 

7 Gallia and possibly Meigs County. Prospecting for shale gas is also | 5 
under way in other areas as the belt in which gas may be obtained | “F 

-.. erosses the State from the Ohio River to Lake Erie. = od 
- Oklahoma.—Although primarily an oil field, the Oklahoma City | em 

: field during 1932 was the center of interest in natural-gas develop- oot 
ments in Oklahoma, because of the attention directed toward the coh 

| problem of gas wastage and the endeavor to conserve natural gas, oa 
both because of its relationship to the production of oil and its value os 
as an industrial and domestic fuel. | | os 

| _ Some constructive measures directed toward the conservation of sy 
| natural gas have been put into effect in the Oklahoma City field. Gas <4 

losses from the pre-Pennsylvanian zones have been reduced appre- ns 
ciably by classifying wells with high gas-oil ratios as gas wells instead 7 Sy 
of oil. wells. An order issued by the Corporation Commission per- _ “y 
mitted operators to transfer allowable oil production from wells with AA 
high gas-oil ratios to those with lower ratios. oo oe 

| On May 1, 1933, there were 967 completed oil wells and 58 com- a 
pleted gas wells in the Oklahoma City field. In December 1932 there nod 
were. 14 natural-gasoline plants in the field, with an aggregate daily i 
capacity of 636,000,000 cubic feet. The average daily volume treated 7 

| during 1932 was 442,000,000 cubic feet. The estimated daily demand os 
for gas during the fall of 1932, including field operations and sales to - 

_-_- pipe-line companies, was over 100,000,000 cubic feet. Hoa 
| There was no expansion of distribution properties during 1932, ac- ee 

cording to local reports. Pipe-line construction was nominal and | 
| consisted of one 12-mile line from the Bebee field to Stratford and a | 

| 16-mile extension in Le Flore County to Red Oak. \ | 
: Pennsylvania.—No new gas fields were discovered in Pennsylvania 

during 1932, as the decline in industrial consumption discouraged 
both exploration and development, according to George H. Ashley, | 

| State geologist. Production of 63,286,242,000 cubic feet of natural | 
gas from 16,426 wells in 22 counties was reported for 1932 by the 
State Bureau of Statistics compared with 74,797,000,000 cubic feet 
reported by the United States Bureau of Mimes for 1931. | : 

Interest in gas-field development centered in the Hebron and Tioga | 
| fields, Potter and Tioga Counties, where important discoveries were
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ee made in the Oriskany sand in 1931 and 1930, and in the region | 
— - adjacent to the new fields where prospecting of the Oriskany sand has’. 

— sheen in progress or is contemplated. | ee 
fo In the Tioga field 18 wells were completed. during 1932, of which 15 
Bo were gas wells having a total initial daily production of about — 

ae 135,000,000 cubic feet. It is reported that development work has 7 
ae proceeded slowly, only a few locations being active at any one time, 
Bo as the shut-in production at present far exceeds the demand for the | 
Bo gas. As now outlined, the probable productive area of this field is 
bo about 6,000 acres. At the close of 1932 there were 41 wells with initial ~ 
eo daily outputs ranging from 100,000 to 70,000,000 cubic feet, and 
. ~~ averaging about 15,000,000 cubic feet. The initial rock pressures 

7 ranged from 1,450 to 1,675 pounds, and the aggregate initial daily 
Boe production of all wells was about 620,000,000 cubic feet. The | 
boo _ producing sand averages about 50 feet thick and the porosity of 
Bo extruded fragments a little more than 9 percent. Wells average | 
Be about 4,100 feet in depth and cost. about $20,000 each to complete. — 
eo The gas is dry and sweet and has a heat value of 1,030 B.t.u. os 
Be The Hebron field, Hebron Township, Potter County, was discovered - 
be in November 1931. During 1932, 8 wells were drilled in the field, __ 
a of which 6 were producers ranging from 3,600,000 to 20,000,000 cubic 
a feet in initial daily production and totaling 73,240,000 cubic feet. 

| - Rock pressures ranged from 1,950 to 2,200 pounds. One of the dry | 
ce holes is well up on structure 7 miles southwest of production but - 
a did not find the Oriskany sand; the other dry hole, 7 miles northeast 
eee of production, was off apparent closure and brought in salt water. 
ae At the close of 1932, 9 wells had been completed, of which 7 were | 
We productive and had an aggregate initial daily flow of about 81,500,000 
foo cubic feet. All the producing wells are within an area 2 miles long 
ee by 1% miles wide; however, nothing definite is known as yet about the 
i - extent of the field. Thickness of the sand has not been determined. | 
oe The porosity of fragments blown from wells averages about 9 percent. 

The gas is dry and sweet and has a heat value of 1,020 B.t.u. _ 
7: All wells producing from the Oriskany sand are in the Tioga and 
- | Hebron fields. Thirteen wildcat wells have been completed and are 
_ dry. In addition to the 41 gas wells completed in Tioga County at the 

close of 1932, 37 dry holes and 5 abandoned holes above the sand are 
on the Sabinsville anticline and represent the effort to define the 

| Tioga field. Fifteen or more of these 37 failures are located where, 
according to surface geology, production was expected, and the lack , 

| of gas is reported to be due to faulting. One dry hole is on the 
Harrison anticline and 1 on the Towanda anticline, and 6 dry holes 
and 1 abandoned hole are on the Wellsboro anticline. In Bradford 
County 4 holes were completed and 5 abandoned above the sand. 

‘ One hole in Susquehanna and 1 in Lycoming County were abandoned 
above the sand, and in Erie County 1 well to the Medina was dry. 
Two wells were drilled during 1932 in the Texas School field, 

Quemahoning and adjacent townships, Somerset County; 1 was dry, 
and 1 had an initial daily flow of 1,500,000 cubic feet. Fourteen 
wells have been drilled in this field since its discovery in 1930, 3 being 
gas wells with initial daily outputs of 200,000, 900,000, and 1,500,000 
cubic feet. Rock pressure ranges from 725 to 800 pounds. The 
producing sand is near the middle of the Catskill formation. Develop- 
ment work was suspended in 1932.
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| The 20-inch pipe line from the Tioga field to Syracuse, N.Y., was | 

completed during 1932 and placed in operation at part capacity late ee 

in the year. It is reported that the line may be extended during 1933 | 4 

| 40 miles west to connect with the Hebron field. Gas from the Tioga oS 

field also is being supplied to towns in the Susquehanna Valley through | oS 

: the 14-inch line completed in 1931. Williamsport and near-by towns ee: 

are being served. Local Pennsylvania and New York markets are 4 

served through lines existing when the field was discovered. A small oe 

line was built into the Hebron field during 1932, and gas from that ER 

field is being marketed in New York State. Oo | 4 

| South Dakota.—Natural-gas production in South Dakota durmg ee 

1932 was approximately 16,400,000 cubic feet. ‘There were no new — oy 

developments during the year, according to E. P. Rothrock, State a 

geologist. | | | / Oy 

Tennessee.—There was very little natural-gas development in Ten- od 

nessee during 1932, according to Walter F. Pond, State geologist. | 8 

The completion of a well with an initial daily capacity of 300,000 oe 

cubic feet was reported in the Sunbright field. The small fields near og 

. Sunbright, Morgan County, and Glenmary, Scott County, continued ee 

- to supply gas locally. The small field at McMinnville continued to es 

| produce a limited amount of gas. Oo | - _ oo 

” The completion of a well in Macon County in the Northern High- | - 

land Rim area was reported from local sources; also the completion of a 

some small wells in Robertson County. A deep test is being drilled oe 

in the extreme northwestern part of Tennessee, in Obion County, and re 

has apparently found an unexpectedly great depth of the Cretaceous. 4 

‘An examination by Dr. J. A. Cushman, Tennessee Division of 6 

Geology, indicated that the top of the Cretaceous was at 2,100 feet. ae’ 

‘The well is shut down temporarily at 2,500 feet. It was stated that os 

~ no commercial development has taken place in the Dickinson County | - 

) fields.. Pipe lines from the Morgan County area to Knoxville and AS 

eastern Tennessee and from the Dickinson County fields to Nashville ood 

have been projected, but no construction has been begun. LE 

| Texas.—Natural-gas developments in Texas during 1932 were con- og 

| centrated mainly in the Panhandle section and in the south and south- 4 

central section, according to W. F. Knode, chief petroleum engineer, LS 

Railroad Commission of Texas. In the Panhandle section, 24 gas | - 

wells were completed in Carson, Gray, Moore, and Potter Counties oO 

with an aggregate initial open flow daily of 707,000,000 cubic feet. | : 

These wells were classified as dry-gas wells, as the gasoline content | | os 

in this general section averages less than one half gallon per 1,000 oe 

cubic feet. In view of the vast.drainage area assignable to each gas | - 

well completed in the Panhandle area the 24 wells completed during : 

1932 are estimated to have proved approximately 100,000 acres of 8 

gas production. : | : 

The area known as south and south-central Texas comprises approx- ‘ 

imately 50 counties lying in the extreme southern tip of the State. . 

Natural-gas developments during 1932 were confined largely to 3 

Zapata, Webb, Victoria, Nueces, and Refugio Counties, being inci- — 

dental, for the most part, to the development of the various oil pools 

and to exploratory drilling. 
In south and south-central Texas the Railroad Commission of 

Texas has instituted a new method of regulating gas production 

| from a field which has oil and gas in the same pay sand. In Duval . |
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a | and Nueces Counties the commission has issued conservation rules 
eo governing the production of oil and gas based on an allowance of : 
fe equal displacement to both the oil and gas wells. These orders are. 
to _ predicated on the belief that the owners in a common reservoir should 
See be given the same privilege to produce, as it was judged unfair to — 
ae shut in the gas wells to protect the oil-producing properties, and to | 
be oO protect the interest of both types of producers it was necessary to - 
oO give each the same amount of displacement from the producing | 
i formation. | rn te | 
f | _ In the development of other oil fields the commission has found it = 
e necessary to regulate the spacing of the wells and the settling of , 
Bo casing in such manner as to best bring about conservative conditions 
eo : of production. As an example, in the Conroe field in Montgomery 
a County it was found that there was an immense gas cap overlying _ 
Bo the oil... Here it was deemed necessary to require the. operators to 

ee establish the oil-gas contact by coring before setting the producing | 
be | string of casing. It was shown that by this method the over-all gas 
Be oil ratio could be reduced from approximately 4,000 cubic feet per - 

an barrel to as low as 400 cubic feet per barrel. This results in a 7 
Be distinct saving in gas energy and will in all probability result ina 
Bo _ longer flowing life and increase the ultimate recovery of the pool. | 
ao During 1932, 134 wells were completed in Texas which were clas- __ | 
Bee sified as gas wells. These 134 wells had a daily initial open flow of a 
eo 1,940,500,000 cubic feet. In addition to this a quantity of gas =~ 
a amounting to 175,000,000 cubic feet per day was developed: with oil 
a production. Also, during 1932 the commission shut in 1,364,750,000 | 
s.. eubie feet due to lack of market outlet. a | 
eo _. _ One gas well was completed in the North Texas district, with initial . 
eo daily production of 6,500,000 cubic feet. The output is being used 
wo for domestic and industrial purposes. In West Texas, four wells 
e were completed with an aggregate daily initial flow of 39,000,000 
e cubic feet, of which 30,000,000 cubic feet are being utilized. . In 
2 West Central Texas, 49 wells were completed with a total initial 
- daily production of 132,250,000 cubic feet, of which 61,250,000 cubic 

| feet are being utilized and 71,000,000 cubic feet shut in. In East 
| Texas, 12 wells were completed with total initial daily flow of 46,000,- | 
: 000 cubic feet, of which 26,000,000 cubic feet are being used for 
| domestic purposes, 6,000,000 cubic feet processed for gasoline and 

7 the residue vented to the air, and 14,000,000 cubic feet shut in. 
: . One well in Kast Central Texas, with initial open flow of 42,000,000 cubic 

feet daily, is shut in. In the Texas Gulf coast, seven wells were 
; completed with aggregate initial open flow daily of 175,000,000 cubic 

| feet, of which 123,000,000 cubic feet were shut in and 52,000,000 
cubic feet, produced with oil, used for domestic and industrial pur- 

| poses. In South and South Central Texas 39 wells were completed 
with aggregate initial open flow daily of 792,750,000 cubic feet, of 
which 583,750,000 cubic feet were shut in and 171,000,000 cubic feet 
used for domestic and industrial purposes. 

Utah.—The Cisco gas field remained shut in as a result of the over- 
production of carbon black, the only market for gas produced in this 
field. Gas wells at Ashley Valley and Farnham Dome operated 
below capacity due to lack of a market. 

Washington.—The only commercial natural-gas development in 
| Washington is in the Rattlesnake Hills, Benton County, where 15
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wells had a measured production of 132,320,000 cubic feet during mo 
1932, according to a summary prepared by. Harold E. Culver, super- _ 
visor of geology, Washington Department of Conservation and of 

~ -Development.! Additional quantities, unmetered, were utilized for — 
_ lease operations, compressors, and minor uses. Seven towns in the 7 
Yakima Valley—Grandview, Prosser, Sunnyside, Mabton, Toppenish, . 
Granger, and Zillah—are served from this field. a oo 

The Rattlesnake Hills field lies in the midst of the vast plateau “ 
of Columbia River lavas. It is regarded as a freak field in that pro- oe 

| duction is from basalt, an igneous rock. Although gas has been 
withdrawn from the field for more than 20 years and withdrawals " 
have increased greatly during recent commercial development of the if 

-. area, there has been no appreciable decline in the flow of gas. A 
feature of special interest is the low pressure of the gas, the authentic : 

- maximum being 32 ounces. Because of the known occurrence of o 
natural gas and the results of structural and stratigraphic studies _ 
one of the producing wells is being deepened in an attempt to locate os 
source beds of the gas, which may lie below the igneous rocks. 

Another test, also within the area of the Columbia basalts, is that 3 
| at Union Gap just south of Yakima. Here a hole, already down 3,000 | . 

feet, is soon to be deepened in an attempt to complete a conclusive | 
test of the structure, which is well-defined in the Columbia basalt - 
formation. Gas showings indicate the possibility that this area may 8 
become a commercial producer. 7 | | , 

The occurrence of natural gas is also considered a possibility im 
the lower Wenatchee Valley. Here the top covering of glacial drift | 

| and river alluvium is underlain by a thick series of presumably con- | 
tinental sediments called the Swauk formation. This is of Tertiary 
age, antedating the great basalt flows of the Columbia Plateau. — 
Careful geologic work has resulted in the discovery of structures . 
which are soon to be tested in the hope of obtaining natural gas. | 
The petroliferous content of the rocks is indicated by the presence 
of several natural oil seeps. Besides considerable folding, the series | 
has. been slightly faulted, but these fractures are held of little conse- os 
quence as far as the prospect for gas is concerned. A 

In addition to these operations on the eastern side of Cascade | 
Mountains, there are several tests in progress on the western side | Ok 
which may prove of value in the production of natural gas. One / 
regarded as promising on the basis of advanced showings is in western 
Clallam County. Here a test, now below 1,800 feet, is being pushed , 
to determine the possible gas production of the sands of the Hoh os 
formation, or of other Tertiary zones. The stratigraphy in the / 
Olympic Peninsula is not completely worked out, but it is probable . : 
that a rather thick series of Tertiary marine sediments underlies a 7 
belt bordering the Pacific. , | 

Other ‘tests which warrant consideration in a survey of the gas . | 
possibilities of Washington are in Grays Harbor, Clallam, and in 
Whatcom Counties. From present information all of these tests, 
although widely separated, lie within areas of marine Tertiary beds. | 

West Virginia.—Production of natural gas in West Virginia for 
domestic purposes has been light owing to the mild winters of the 

1 In the preparation of the summary, Culver acknowledges the cooperation of R. B. Newbern, president 
Northwestern Natural Gas Corporation, T. A. Rogers, president Northwest Oil Research Corporation, 
and M. 8S. Hurwitz, secretary Northwest Oil and Gas Association. 

182217—83-—35 |
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. - past 2 years, according to Rietz C. Tucker, assistant geologist, West 
| Virginia Geological Survey, who has stated that a larger production 

| would have been possible in 1932 had there been a larger demand. 
- . Productive gas wells were drilled in 25 counties during 1932, and 163 
- gas wells were completed, with an initial production of approximately — 

106,000,000 cubic feet daily. _ | : | oe 
| | __ The deepest well ever drilled in West Virginia was completed in 

er Roane County on May 11, 1932. This was the J. W. Heinzman No. 
Be 4053, on which the final report showed a depth of 9,104 feet. Three 

gas shows and 2 oil shows were found at depths below the Berea 
oe sand. This and upper sands had previously been productive of gas. 

ee Completions inthe county totaled 17 gas wells. with an aggregate 
ot initial daily production of 16,250,000 cubic feet. Three wells were 

ee estimated at 2,000,000 cubic feet each, while others ranged from __ 
an | 250,000 to 1,500,000 cubic feet. Depths ranged from 1,497 to 2,556 

- In Kanawha County 4 gas wells were completed, with a total 
a - initial production of 1,500,000 cubic feet. Depths ranged from 960 

mo to 4,755 feet. This deep well has since been deepened further accord- 
| | ing to reports. Another deep well in Kanawha County, completed | 

since the close of 1932, found some gas in the Devonian shale above 
2 the Oriskany sand at a depth of 4,848 feet. A strong show of gasin _ 

moe the Devonian shale above the Oriskany sand was reported late in _ 
a the fall of 1932 in a well drilling on the Dry Fork anticlinein McDow-. __ 
ee . ell County. The tools were blown up the hole and bridged. 'The | 
. well has recently been cleared and drilling resumed at a depth of 
A over 6,600 feet. It is stated that the finding of these deep gas 
: horizons may lead to further development. | 
oo In Boone County 19 gas wells were completed, averaging 1,000,000 
: cubic feet daily. One large well has an. estimated production of : 
- 6,000,000 cubic feet. The others ranged from 250,000 to 1,500,000 

, cubic feet. Depths ranged from 1,242 to 2,978 feet. In Cabell 
| County 9 gas wells were completed, with a total initial production 

: of 12,500,000 cubic feet; depths ranged from 1,366 to 3,690 feet. . In 
| Calhoun County 26 gas wells were completed, with a total initial 

production of 17,500,000 cubic feet, depths ranging from 1,830 to 
2,987 feet. In Gilmer County 7 gas wells were completed, with a 
total daily production of 3,750,000 cubic feet. depths ranging from — 
1,734 to 2,054 feet. 

. In Lincoln County 22 gas wells were completed, with a total initial 
production of 7,500,000 cubic feet daily; depths ranged from 1,945 to 
3,441 feet. In Logan County 4 gas wells were completed, with a total 
initial production of 2,000,000 cubic feet daily and depths ranging 

| from 1,247 to 2,981 feet. In Marian County 5 gas wells were com- 
pleted, with a total initial production of 4,000,000 cubic feet daily 

| and depths ranging from 2,030 to 3,624 feet. In Mingo County 3 gas 
wells were completed, the largest having a capacity of 500,000 cubic 
feet daily and the others of 250,000 cubic feet each, the depths ranging 
from 3,854 to 4,095 feet. In Monongalia County 4 gas wells were com- 
pleted, the largest having a capacity of 750,000 cubic feet and the 
others of 250,000 cubic feet each, depths ranging from 3,072 to 3,633 
feet. In Putnam County 5 gas wells were completed, with a total 
daily initial production of 4,250,000 cubic feet, the largest being 
2,000,000 cubic feet and the others ranging from 250,000 to 1,000,000
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cubic feet. Depths ranged from 1,090 to 2,107 feet. In Ritchie : 
County 7 gas wells were completed, with a total initial daily produc- . 
tion of 2,500,000 cubic feet, the largest having a capacity of 750,000 ae 

- eubic feet while the others ranged from 250,000 to 500,000 cubic feet o 
| each. Depths were 1,880 to 2,330 feet. In Wayne County 9 gas wells os 

--were completed, with a total initial daily production of 5,750,000 a 
cubic feet, the largest being 1,500,000 cubic feet, while the others 
ranged from 250,000 to 1,250,000 cubic feet. Depths were from 1,720 a 
to 3,791 feet. In Wetzel County 3 gas wells were completed, each > 4 

-  -with a daily initial production of 250,000 cubic feet. Depths ranged A 
from 3,213 to 3,643 feet. | | : 

| One gas well each was completed in Doddridge, Harrison, Marshall, os 
Mason, Nicholas, Pleasants, Raleigh, Tyler, Wirt, and Wood Coun- oe 

. ties. Initial productions ranged from 250,000 to 1,000,000 cubic feet OO 
daily with an average of 500,000 cubic feet. Depths were from 1,794 2 
to 4,375 feet. | , : 

Wyoming.—Production of natural gas in Wyoming during 1932 was a 
. slightly greater than in 1931, according to local reports, approxi- — ee 

- mately half being obtained with oil. A large proportion of the gas “ 
produced was returned to the sands in gas-drive projects. : 

The gas-drive project in the Salt Creek field was continued, oe 
residue gas from: natural-gasoline plants being recycled to the pro- S 

: ducing sands. On June 30, 1932 there were 194 gas-injection wells in So 
the field taking a daily aggregate of 20,000,000 cubic feet. The oe 

~ gecond Wall Creek sand has been found to be most.adaptable for gas- 
drive operations and has participated to the extent of about 96 percent — os 

, of the total gas recycled. oo
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NATURAL GASOLINE ‘ 

| | By G. B. Sua | : 

Production of natural gasoline in 1932, on the basis of preliminary _ a 
figures, totaled 1,502,400,000 gallons compared with 1,831,900,000 “4 

gallons in 1931, a decrease of 18 percent. The decline in 1932 con- 4 

- forms to a downward trend in natural-gasoline output which began og 

in 1930. It is a result of voluntary curtailment and State proration 4 
of crude-oil production, plus reduction in yield caused by the adoption OR 
of rectification in the manufacture of natural gasoline to obtain vola- 4 
tility within the limits of specifications. | 8 

‘ The only major outlet for natural gasoline is its utilization by 4 

refineries for blending to increase the volatility and antiknock quali- oe 
| ties of motor fuel. In 1932 the volume blended at refineries fell oy 

sharply to 1,053,402,000 gallons, a decline of 26.2 percent from 1931. 3 

| Several major economic forces were responsible for this shrinkage in og 

the demand for natural gasoline by refineries. The reduced demand 
for motor fuel, the expansion of cracking facilities and vapor-recovery oot 

plants, and the intensive cracking of charging stocks, from which . 

large yields of light condensible vapors are obtained, (making it ot 

possible for many refiners to meet the volatility requirements of 8 

---‘'notor fuel without utilizing much, if any, natural gasoline) all oper- a 

ated to restrict the demand for the product. Still another factor is _ 4 
the refining of large quantities of lighter-gravity oils found in the 4 

deeper sands, which yield gasoline of such volatility that only a rela- a 

tively small amount of natural gasoline is required to blend it into | a 

 gatisfactory motor fuel. As a result of these factors the commodity ’ 

was marketed at abnormally low prices during the year. ‘a 

Contraction of the refinery demand for natural gasoline has forced A 
the manufacturers to seek other markets, and there has been a notice- Os 
able trend toward superstabilizing to lower vapor pressures and os 

marketing the product directly as motor fuel. In consequence, an a 

increasing volume of low-vapor-pressure natural gasoline that had no _ Ss 
outlet at refineries was moved directly to jobbers and sold to the r 

retail trade in competition with refinery gasoline. ‘ 

The marked decline in the need of natural gasoline by refiners was zi 

reflected in an increase in stocks, despite the decrease in output. The FE 
supply in storage was increased from 118,336,000 gallons at the begin- ” 

ning of the year to 134,256,000 gallons on December 31, 1932 (13.5. oe 

percent). 7 

| = | 535 7
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7 Salient statistics of the natural-gasoline industry, 1981-32 | 
oe _ [Thousands of gallons]. - | 
: eer | 
. | | - , Percent 
oe - ofin- - | 1931 | = 932, | Ok ins _ 
Co | decrease | 

a | . Production: . | | 
a Appalachian..._....-...-- 22222 72, 500 66, 700 —8.0 
Lon | Indiana, Illinois, Kentucky___._-.--.2--22-2 1 2 10, 500 8, 100 —22.9 : poe Oklahoma... _.....--2--2--2-2-------s sens seeeceeeeteeseese--| 454,900 377-7001 = —17,0 
De Kansas -__-2------ een 32, 700 24, 600 —24.8 
fae Texas_._-.-..----- ee ee eee 426, 700 352, 500 —17.4 oo Louisiana__.._.....-----....-.---------------- ee 58, 000 46, 400 - —20.0 Arkansas. -_ 2 2_2 2222222222 -s--n----ns soon see seeeeceeeeeeeeee} 26,300} ~=—:19,400| + 26.2 
ee Rocky Mountain.....-...-..-02----e ee 70, 000 62, 000 —11.4 California. ......2 22222222222] e80;300| 545,000 —19.9 . 
oo _ Total production... --.--..e--e-eneeeceeeeeeeece--eeee--| 1,831,900 | 1, 502,400 | —18.0 | 
— - Stocks: | ; oo 
ees . At plants Jan. 1_.___-.2 22.2 eee 24, 316 27,070 | +11.3 
ger At plants Dee. 31._.-2-----222 een eee ee 27, 070 18,840 | = —30.4 

men | Net change._........-----.....-.--.---------- +-2, 754 —8, 230 waceeeee ee 

be At refineries Jan. 1__-....-.....------------- 105,924 | 91, 266 —13.8 Bed At refineries Dec. ee 91, 266 115, 416 © +26. 5 

oe a Net change___--2- 22 e ee —14,658 | © +24, 150 ween nn eeee . 
os | Total, Jan. 1... 2 ene neeeeeeeeeeeeeeeeee-e-.-e----------) 130,240} 118,386 9.1 | Roe | Total, Dee. 31_.--.-.--.-5---- 22222 nse eee eee ee eeennn mene ee ee] 118, 336 134,256} 18.5 

po SO Net change....--..------eeeeeneee ee eeeeeeeeee neon eee —11,904'} -++15,920 |-----_---- 
i - . Total supply Lee enone eeee eee eee nn eee eee ce eeeneeeneeee 1,843,804 | 1,486,480; —194 

e - Distribution: a | | | 
te Blended at refineries: an | oo , ‘East Coast... 2. -----e-eeeneeeteeeeee eee eeeeee eee eee] 63,378 | 26,922] 57.5 
Be Appalachian......2222 22 t 21, 630 | - 15, 834 —26.8 
BS | Indiana, Dlinois; Kentucky....._._...........----.---.-------| | 121,716 78,078 | —35.9 : 
we Oklahoma, Kansas, Missouri......-.-..--......--..--.-.----- 224, 742 203, 574 —9.4 oe Texas. _._-_..------------------------ sess eoceeeeecseceeenee.| 413,574] 270,858 |  —34.5 
i Louisiana, Arkansas._.....-........------------------ eee nee 106, 218 68, 796 —35. 2 

a Rocky Mountain__......--22020200- 02 e---enee eee 53, 172 41,622 —21.7 
o California. ....-2-2 2222222 eee eee---------------| 422, 478 _ 847, 718 —17.7 

Total blended at refineries__..._............---..-----------| 1,426,908 | 1,053,402 |  —26.2 
: Blended at plants ?._..._-...__..._._.- 1. 6, 216 | 2,043 | © —67.1 
7 Run through crude oil pipe lines in California__......_......_.... 47, 964 52, 542 +9. 5 

Exports, sales to jobbers, ete_.....-.--........-....--.------------| - 178, 500 223, 818 +28. 4 
LOSS¢S.....------------------ 22 -n nnn anne ene eee enn enenee-----} 184, 216 154,675 | —16.0 

: ‘Total distribution. _.................-..--..---------.----------| 1,843,804 | 1,486,480|  —19.4 
Me 

os 1 Production plus or minus changes in stocks. 
? East of California. 

Prices.—The estimated sales value of natural gasoline at the plants 
in 1932 was $47,620,000, representing an average price of 3.2 cents 
a gallon compared with 3.5 cents in 1931, when the total value was 
$63,732,000. The average spot price of representative grade natural 
gasoline during 1932 was 2.23 cents a gallon in Oklahoma and 5.18 

| cents in California. 

. MARKETS AND CONSUMPTION 

Natural gasoline is an important factor in the motor-fuel market, 
its only major outlet. In addition to its suitability as an ingredient 
in motor fuel several other factors, influencing the production of the 
product and operating independently of demand, affect the relative 
position of natural gasoline in the total motor-fuel market.
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The extraction of natural gasoline from the ‘‘wet” natural gas | os 
| produced with oil was initiated as a conservation measure to save oo 
| condensible fractions of the gas that otherwise would have been 2 

- wasted. Natural-gasoline production therefore is not independently 4 
variable but fluctuates with the production of crude petroleum, a 

- inereasing or decreasing according to the increase or decrease in oil a 
production. Another factor influencing natural-gasoline production 3 

: is the quantity extracted from recycled gas in repressuring and the of 
gas lift. : oe 

- At present there is a surplus of natural gas in conjunction with a: 
crude-oil production. This surplus of gas may exist even under the oe 
best operating methods now known; consequently, there is and will | 3 

| be a surplus of gas which at least should be processed for its gasoline — a: 
content if waste is to be prevented. Part of the surplus residue gas of 
after extraction can and will be burned to produce carbon black. a 

| The several oil and gas-producing States are taking increasing 3 
| cognizance of these conservation problems, and it is entirely possible oe 

that regulations may force increased production of natural gasoline “th 
in the future or at least processing of all ‘‘wet” gas. . | 4 
In addition to the natural gasoline produced from the gas that | os 

| accompanies oil production an increasing quantity is being extracted es 
by utility companies by processing “dry” gas before it 1s admitted asd 

_ to their pipe-line transportation systems. According to recent relia- oe 
able estimates approximately 20 percent of the natural-gasoline ao 
output of the greater Mid-Continent area is produced by utility Oe 
companies. Since this process is a necessary step in gas collection . o 
and transportation, to remove such gasoline and water that would ee 

| otherwise collect in the lines and interrupt service, such production _ a 
of natural gasoline will continue regardless of market price. | cy 

Although the drop in output resulting from proration of oil pro- are 
duction and the decline in yield resulting from rectification in proces- . Oy 
sing has tended to keep the market from being flooded with distress OS 

natural gasoline, the beneficial results have been more than offset oe 
by contraction of the demand for the product by refineries as a result oe 
of expansion in cracking processes in recent years to meet the increas- a 
ing market for high-octane gasoline for high-compression automotive sy 
engines. The trend toward replacement of natural gasoline in motor 2 
fuel by cracking products began in 1930, and since that date there oo 
has been a marked decline in the percentage of natural gasoline in a 
total motor fuel. In 1932, 8 percent of the total output of motor Oo 
{uel mae natural gasoline compared with 9 ‘percent in 1931 (see 

g. 45). oS 
Since, as previously stated, utilization as a blending material in _ 

motor fuel is the principal outlet for natural gasoline, the manufac- | 
turers, faced with a demand by the refineries insufficient to absorb | 

- their output, have found it necessary to seek direct marketing outlets. o 
With efficient stabilizing and control facilities, manufacturers can 
produce natural gasoline with lower vapor pressures which conforms 
with the volatility requirements of motor fuel, and large amounts 
have been sold through direct-marketing channels and blended by 
jobbers with naphtha or refinery gasoline. Some manufacturers 
produce finished motor fuels with vapor pressure as low as 6} pounds, 
and relatively large quantities of the product having vapor pressures , 
of 11 to 18 pounds have been blended at bulk-station plants, particu-
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eo - larly during the winter. These lower-pressure products are marketed __ 
i _-- @$ premium gasolines and are likewise suitable for aviation gasolines. 
ae Prices of natural gasoline in relation to refinery gasoline also have 
Be been conducive to selling direct to jobbers. Analysis of the market- 
ae ing situation during the past few years indicates that whenever the 
- price of natural gasoline falls materially below tank-car prices of . 
Doe motor fuel there has been a tendency to find direct retail outlets. In 
— marketing through retail channels natural-gasoline manufacturers 7 
o enter into direct competition with the refiners, and the availability 
fo of cheap natural gasoline has been an unfavorable influence on the 
po price structure of motor fuel. = | | 
po __. The success of natural-gasoline manufacturers in reducing manu- - 
no facturing costs has given them an economic advantage to compete 
Bk | with refiners in the retail market. Available data indicate that the 

ae average cost of manufacturing refinery gasoline is higher than that of | 
Oo natural gasoline. A factor in the cost of manufacturing natural 

ae gasoline is the degree of stabilization. For example, in reducing the | 
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FIGURE 45.—Trend of the proportion of natural-gasoline content in motor fuel, 1925-32. 

| vapor pressure of the normal 26-70 grade to the desired. range for | 
motor fuel by removing the more volatile fractions, recovery is | 
reduced 30 percent, thereby increasing the cost of manufacture. 
Despite: this sacrifice in yield, manufacturers can produce and 
stabilize grades of natural gasoline at a cost below the refiners’ cost 
of producing motor fuel. 

An analysis of prices in the Mid-Continent over a period of years 
shows that generally the price of natural gasoline fluctuated closely 

| with the price of refinery gasoline, a conformance in the trend that ~ 
did not prevail in 1932. Although the price of refinery gasoline was 
advancing during the first 6 months, natural-gasoline prices changed 
only slightly, and during the last half of the year natural-gasoline 
prices strengthened perceptibly while refinery-gasoline prices trended 
downward. During May, June, and July a differential of approx- 
imately 2 cents per gallon between the price of refinery gasoline and 
the 26-70 grade of natural gasoline was the largest in recent years,
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| At the close of the year, however, there was relatively little differ- ey 
ence between the price of this grade of natural gasoline and that of 4 
refinery gasoline. The relative price trends of natural gasoline and ne 
U.S. Motor gasoline over a 10-year period are shown in figure 46. oe 

Both natural-gasoline manufacturers and refineries are faced with 
| an oversupply of the more volatile fractions, particularly butane. “ 

Butane is a very desirable constituent of motor fuel, but its vapor OF 
| pressure limits its inclusion in motor fuel according to the design a 

of automotive fuel systems. As this equipment is developed to permit a 
| the use of motor fuel having greater volatility, the butane content of a 

motor fuel will be increased appreciably, to the economic advantage | : 
| of both the natural-gasoline manufacturers and refiners. It appears, | 

however, that this development will be slow. Although increasing Oy 
amounts of the volatile fractions are being distributed as “bottled ae 

| gas’”’ and for gas manufacturing, the market is so far short of consum- ae 
ing the total possible supply that the industry must depend on utiliza- oy 
tion in motor fuel as the principal market for these fractions. , os 

- 2p T | nek CST 4 10 7p , , | oy 

g 3 Natural gasoline | e 
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. FIGURE 46.—Trends in the average refinery price of U.S. Motor fuel (Oklahoma) and in the average value L - of natural gasoline at plants, 1923-32. . | eo: 

| Storage of gasoline as a factor in the market.—With limited facilities “ 
for storage at plants, manufacturers cannot accommodate the excess : 
production during periods of declining seasonal demand. As a result, “| 
natural gasoline is first to enter the market as distress gasoline with ok 
attendant recessions in prices, which in turn tend to weaken the price y 

_ structure of motor fuel. : - 
To balance supply with fluctuations in market demand there is a " 

growing tendency to store increasing quantities of light fractions i 
during the summer to be blended with motor fuel during the winter, | 

| in which period present automotive fuel systems can utilize success- | : 
fully products with much higher vapor pressure. | 

During the year there was also a trend toward blending at bulk- | 
station plants. This practice not only provides desirable storage facili- | 
ties but also has the economic advantage of entailing only one freight 
charge compared with the double charge when the product is trans- 7 
ported to the refinery and out again to the consuming market. 7 

Grading system.—An important influence on marketing has been 
the closer evaluation of the composition of natural gasoline conforming |
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fe with the vapor-pressure requirements of motor fuel. On January 1, 
a 1932, the Natural Gasoline Association of America adopted a differ- 

OS ential scale of grading natural gasoline based on vapor-pressure spec- | 
me ifications, whereby refiners or marketers can select a blending material | 

oe that will. meet their particular requirements. This grading scale, 

Be closely defining the composition of the products, enables buyers to 
determine in advance the quality of motor fuel produced by blending. 

"s. The basic grade is now classified as grade 26-70 ' and is comparable _ 
ue with the former AA grade of natural gasoline. This product is vir- _ - 
Bs | tually propane-free and has a butane content of 35 percent. =. 

ae The effects of the foregoing factors on the economic structure of 
aan the natural-gasoline industry are reflected in the following review of | 

~ quantities distributed. , rs 

ee Blended at refineries—Since 1929 the refinery demand has been 

on decreasing steadily, each year showing a marked decline from that 
pe preceding. In 1932 a drop of 26.2 percent from the 1931 totalreduced = 

-.—._- the amount blended at refineries to 1,053,402,000 gallons (70.1 percent | 

ee of the total production of natural gasoline for the year). a 
boy | The refinery utilization of natural gasoline by districts in 1931 and © 

a 1932 is given in the accompanying table. Except for the Oklahoma- ‘ 

go Kansas-Missouri and the Inland Texas districts sharp reductions in 

— - the volume blended by refineries occurred in all districts in 1932. 

ae The extremely large decrease of 57.5 percent in the amount of _ 

ee natural gasoline used at refineries in the east coast district reduced 

a the volume blended with naphthas,.to 26,922,000 gallons, less than 1 
ce percent of the total motor-fuel output from this district during the ~ 

be year (2,866,962,000 gallons). Although the expansion of cracking 

Fo facilities and vapor-recovery units is an important factor in the decline > 

Bao in utilization of natural gasoline by refineries in this district, the | 
5 remoteness of these refineries from sources of supply is partly responsi- 
eo ble for the small amount of natural gasoline blended with motor fuel. 
a Despite the prevailing low prices of natural gasoline transportation 
: charges increase its cost at these refineries to such a degree that the 
a existing small operating margin between the manufacturing cost of 

—— motor fuel and its selling price at the refinery precludes the purchase 
of natural gasoline for blending in this district. | 
Compared with 1931 relatively small declines in the refinery usage 

/ of natural gasoline were recorded in the Oklahoma-Kansas-Missouri 
and inland Texas districts—9.4 and 8.1 percent, respectively. These 
small reductions are accounted for by the fact that many large 
refiners in these districts are also large manufacturers of natural 
gasoline. In 1932 the percentage of natural-gasoline content in 
refinery output of gasoline in the Oklahoma-Kansas-Missouri district 
was 9.4 and in the inland Texas district 11.6 percent. 

During 1932 the second largest reduction in the amount of natural — 
gasoline blended at refineries was recorded in the Texas Gulf coast 
district, which showed a decrease of 49.3 percent, indicating further 
contraction of the major market for Mid-Continent manufacturers. 
Of the total output of refinery gasoline from this district 4.7 percent 
was natural gasoline. 

1 Grade 26-70 represents vapor pressure of 26 pounds per square inch abs. at 100° F. (Reid) and 70 percent 
evaporated at 140° F.
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Although utilization of natural gasoline for blending in the Rocky | . 
| Mountain district in 1932 dropped 21.7 percent from 1931 the total " 

refinery output of gasoline consisted of 12.4 percent natural gasoline. - 
| The amount of natural gasoline used for blending by refineries in Oe 

California continues to be largest of any district, both in volume a 
blended and in percentage of total motor-fuel output. In 1932, 14.5- oo 
percent of the total gasoline output in California consisted of natural _ f 
gasoline. The relatively high degree of utilization of natural gasoline | 8 
for blending by California refineries is explained by the fact that a oS 
major part of the large output of natural gasoline is manufactured by 8 
integrated companies whose refineries are an outlet for most of the | oS 
product of the natural-gasoline departments. , a 

_ Blended at planis.—The practice of some manufacturers in blending =—s_—y & 
natural gasoline with naphtha purchased from refiners to produce a a 

. finished motor fuel has declined rapidly since 1929, when 27,569,000 oR 
gallons of natural gasoline were blended at plants. Following this 7 
trend, purchases of naphtha from refineries have dropped also. In | iy 
‘1932 only 2,043,000 gallons of natural gasoline were used in motor- 8 
fuel blends by manufacturers (a loss of 67.1 percent from 1931). _ Rg 

| The practice of blending at plants is affected primarily by the price os 
of motor fuel in relation to that of naphtha. Under existing market _ ot 

| conditions, with only a small margin between the price of naphtha Oe 
- and that of motor fuels, natural-gasoline manufacturers find it un- S 

profitable to continue blending at plants. - 7 Ok 
_ Exports and sales to jobbers—Shipments of natural gasoline to Be 
foreign markets dropped: sharply in 1932. A major part of the os 
exports of stabilized natural gasoline originates at California and ° os 
Gulf coast ports. An analysis of exports of natural gasoline from oo 
California through the Panama Canal to Atlantic foreign markets os 
shows that shipments dropped from 95,906,000 gallons in 1931 to - 
39,710,000 gallons in 1932 (58.6 percent). This decrease was partly 3 
offset by an increase in Pacific foreign shipments, from 8,296,000 sy 
gallons in 1931 to 15,234,000 gallons in 1932 (83.6 percent). Total : 
exports of natural gasoline from California in 1932 were 54,944,000 oy 
gallons (47.3 percent less than the amount exported in 1931). The | 3 
recent trend toward expansion of direct marketing outlets was o 

| reflected in an increase of sales to jobbers in 1932 compared with 1931. “ 
Stocks.—On December 31, 1932, stocks of natural gasoline at plants c 

were the lowest in 7 years, the supply in storage being 18,840,000 oS 
gallons (8,230,000 gallons below the stocks recorded at the beginning - 
of the year). However, an increase of 24,150,000 gallons in stocks at os 

_ refineries during the year more than offset the decrease at plants, a 
_ and at the close of the year total stocks were 134,256,000 gallons : | 

(an increase of 13.5 percent for the year). ‘ 
Total stocks of natural gasoline in California December 31, 1932 | 

were 101,378,000 gallons (75.5 percent of the total supply in storage) | 
of which 98,742,000 gallons were stored at refineries. ‘During the year | 
stocks of natural gasoline at California refineries increased 26,670,000 ! 
gallons (37.0 percent). This large increase was partly offset by a 
decline of 2,520,000 gallons in refinery stocks of natural gasoline east , 
of California, resulting in a net increase of 24,150,000 gallons in 
stocks at refineries throughout the country.
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LIQUEFIED PETROLEUM GASES ~~ : 

: The production of liquefied petroleum gases as byproducts of 
= natural-gasoline manufacture has increased rapidly in recent years. 
- The suitability of these gases for domestic fuels, for use in conjunction 
i _with gas manufacturing, and for special fuels in diversified industries 
— has led to wide expansion of the liquefied petroleum-gas industry. At 
_ present, however, the available supply greatly exceeds market 
e requirements. a 
eo In 1932, 33,630,000 gallons of propane, butane, pentane, and ) 
pe propane-butane mixtures were marketed, representing an increase of — 

approximately 5,000,000 gallons (17 percent) above that recorded in 
Qe 1931. A marked increase in the utilization of liquefied petroleum 
Po gases for gas manufacturing accounted for nearly all the gain in total 
mo sales during the year. Nearly all of the output came from natural- 
— gasoline plants, although some refinery production was marketed. | | 
be The market for propane is predominantly domestic utilization for — 
wo fuel in areas beyond the range of present gas-distributing systems. 
po In 1932 the domestic market for propane totaled 14,570,392 gallons | 

an compared with a consumption of 257,407 gallons in gas-manufac- | 
ae turing and 354,072 gallons for industrial and miscellaneous purposes. 

Be | Although some propane is shipped in tank cars, tank wagons, or | 
Eo __- pipe lines, by far the largest quantity 1s marketed in steel cylinders, | 

ae and therefore it is commonly referred to as “‘bottled gas.” Of the | 
ae total marketed production of propane in 1932 (15,181,871 gallons), - 
i | 13,416,567 gallons were shipped in cylinders or drums, and 1,765,304 
i | gallons were shipped in tank cars, tank wagons, or pipe lines. The 
: demand for propane during the year was only slightly above that 
ee recorded in 1931. The number of “bottled gas” customers is esti- 
m mated at 160,000. | | 
: a _ The principal market for butane is in industry, where it is used in : 

| conjunction with gas manufacturing for gas enrichment and for 
: supplying additional volume to meet peak loads in gas systems; as 

: | a source of gas supply in localities to which other types of gas service | 
7 are not available; and as a fuel for special heating requirements in 

| manufacturing. In 1932 the market for butane in gas manufac- 
turing totaled 7,225,851 gallons (approximately one half the total 

| demand). There is also a growing demand for butane as an industrial 
fuel and other miscellaneous applications, and during the year this 
outlet consumed 7,353,856 gallons. The total demand for butane 
was 14,661,688 gallons, of which 14,658,737 gallons were shipped in 
tank cars, tank wagons, or pipe lines and only 2,951 gallons in cylin- 
ders or drums. 

Propane-butane mixtures, including some pentane, amounting to 
3,786,677 gallons also were marketed in domestic, gas-manufacturing, 
and industrial channels. 

The communities served by butane-air gas plants or through the 
distribution of undiluted gases at the close of 1932 represent a net 
gain of 16 over the 188 reproted at the close of the preceding year.
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, TECHNOLOGIC DEVELOPMENTS | | a 

_ Under the present practice of manufacturing products within the Sk 
limits of vapor-pressure specifications, ranging from. motor fuel to ny 

the more volatile grades of natural gasoline, efficient plant control ‘ 
and flexibility in operation have become increasingly important. Asa Le 

| result, there has been continued improvement in stabilizing equipment Se 
and automatic-control devices. Economies have been effected “ 
through improved methods of water-treating, proper lubrication of os 

| high-pressure cylinders, and prevention of corrosion. . 
| The trend toward larger but fewer plants continued during the 7 

year, although activity in new-plant construction was retarded. Pe 
, Many small plants were closed because they could not make a profit “ 

| at the abnormally low prices of natural gasoline. With a large volume - 
of through-put the unit cost of processing gas per thousand cubic feet 7 
is less in larger plants, thereby reducing the cost per gallon of the 8 
product. Another factor influencing the construction of large plants e 
is the relatively high cost of stabilizing equipment, the installation of | 3 
which can be justified only in connection with large plants. 4 

| REVIEW BY STATES | | yy 

A large part of the decline in output of natural gasoline in all areas - 
in 1932 compared with 1931 (see accompanying table) resulted from _ 
curtailment of criuide-oil production in nearly all fields. . 

—— California.—Regulation of gas wastage by the State and the pro- os 
ration of crude-oil production in every important California field had od 
a major influence on natural-gasoline production, as evidenced by an 3 
output for 1932 of 545,000,000 gallons, a decline of 135,300,000 gal- 8 
lons (19.9 percent) below the 1931 figure. This large decrease in : 
output in the leading natural-gasoline-producing State is 41 percent Og 
of the total drop in production—329,500,000 gallons—for the country 4 

in 1932. The Kettleman Hills field, with an output of 135,300,000 : 
gallons in 1932, the largest of any field in the State, declined 21.4 s 
percent from the 1931 output. Production of the Long Beach field zs 
was: 104;400,000 gallons (off 22.9 percent from 1931), and the output “ 
of Santa Fe Springs dropped to 99,400,000 gallons (a decrease of 19.3 : 
percent). Although restriction of oil production is an important oS 
factor in the reduced output from the Long Beach and Santa Fe a 

Springs fields, these fields are showing definite signs of natural de- : 
cline. On the other hand, the restricted output from the Kettleman | 
Hills field is only a small part of its potential output. | 

Oklahoma.—The Oklahoma output dropped from 454,900,000 to - 
377,700,000 gallons (17 percent). Except for the Oklahoma City | 
field, which increased its output from 53,800,000 to 77,100,000 gallons, 
all fields in Oklahoma showed relatively large declines in 1932. The . 

| increase in the Oklahoma City field in comparison with 1931 is | 

accounted for by an increase in the allowable withdrawals of crude 
oil from that field under 1932 proration orders. However, the gain 
in output of 23,300,000 gallons in the Oklahoma City field fell far 
short of offsetting the loss of 76,300,000 gallons in the Seminole field. | 

The year’s output in that field—112,400,000 gallons—was 40.4 per- 
cent less than in 1931, indicating a material depletion of the gas supply 
from the field. The drop in output of 28.8 percent in the Osage field 

likewise was abnormally large. .
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o Texas.—Texas, the third ranking producing State, had an output 
es of 352,500,000 gallons (74,200,000 gallons below the 1931 output). : 
pe The prolific Hast Texas field, though a dominating influence in the 
i _. erude-oil market, is relatively unimportant as a producer of natural  — 
oe gasoline because the oil in the reservoir is “‘undersaturated,’”’ and . 
- therefore: gas-oil ratios are lower than in most fields, accounting for 
a | the relatively small volume of wet gas available at the wells. All gas 
Be is dissolved in the oil at the bottom of the flow string, and no free 
eo gas exists in the reservoir. —. - Ce 
«+ -- Recent tests in the East Texas field by Bureau of Mines engineers 
a reveal that whereas ‘‘bottom-hole” samples of oil were obtained indi- sy 
ce - ‘cating a reservoir pressure of approximately 1,400 pounds per square — 

ae inch absolute, no gas is liberated from solution in the oil, at reservoir — - 
co temperature, above a pressure of 755 pounds per square inch absolute. 
a | However, the extreme richness of the gas in gasoline content offsets 
ae to a considerable degree the low volume of gas produced with the oil. 
pe Analyses of gas from vent lines have indicated a gasoline content as 
" _. high as 4 to 6 gallons per 1,000 cubic feet of gas, promising a large a 
be potential volume of natural gasoline. The small number of gasoline | 
ae plants in the field may be ascribed to existing conditions, such as | 
D - competitive drilling, acreage held in small blocks, and depression in . 
-  —. the natural-gasoline market. At the end of 1932 natural gasoline oo 
Pe was produced in the East Texas field at the rate of 1,000,000 gallons 
te ~ @ month. | : a Sy oo 
~———s«sSJn the Panhandle field inactivity in drilling and production and | 
i the manufacture of gasoline having lower vapor pressures in 1932 _ 
s depressed the output about 20 percent—to 170,800,000 gallons. | 
ee | _ West Virginia.—West Virginia, the largest natural-gasoline-produc- 
i Ing State in the Appalachian district, had an output of 46,363,000 
‘ gallons in 1932 compared with 52,844,000 gallons in 1931, a decline 
yo of 12.3 percent. | | | | | 
. Pennsylvama.—With an output of 15,047,000 gallons, representing 

: an increase of 708,000 gallons or 4.9 percent above 1931, Pennsylvania 
: was the only State that produced more natural gasoline in 1932 than : 

in 1931. . 
Other States —The production of 17,353,000 gallons in New Mexico 

in 1932 was only slightly less than in 1931, when the output was 
17,775,000 gallons. Production in Wyoming declined from 51,523,000 

| gallons in 1931 to 44,211,000 in 1932 (14.2 percent). :
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: | | By G. R. Horxrins anp H. Backus a | a ‘ 

The year 1932 in the carbon-black industry was generally satis- | 4 

| factory as to tonnage moved but was disappointing from the stand- 4 

point of prices and profits. The statistical position of the industry, : 

as measured by the number of days’ supply in storage, showed : 

marked improvement in 1932, but stocks on hand remained at high ee 

levels, and prices receded to below generally accepted costs. (See ee, 

fig. 47.) The production of carbon black, which had declined 26 oes 

| percent in 1931, decreased 14 percent more in 1932. Although this 8 

decline in production was material, it would doubtless have benefited od 
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FiGuRE 47.—Carbon-black production, stocks, and deliveries, 1919-32. . ' 

the industry if it had been larger; however, this was not possible : 

because, as one authority states, ‘‘since there is so much residue gas 

available and with so many contracts with strict minimums in force, | 

it means that the producer must either burn gas or pay for it.” : 

Although the production of carbon black in the Texas Panhandle 

declined 10 percent in 1932 the drop in output elsewhere was greater, 

| with the result that the industry was further centralized in the , 

Amerillo district. | 

| 545 |
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oO There are two general types of carbon black—contact blacks 
| (made, as the name implies, by impinging the flame against ¢ rela- 

ee tively cold surface) and furnace blacks (made by cracking gas in 
: _ a retort). Contact blacks may be divided further according tb type 
. of contact surface, such as channel, roller, and disk. In 1932 the 
me production of channel blacks, which comprises nearly all the produc- — 
” tion of contact blacks, totaled 224,536,000 pounds; the output of all 
~ other blacks was 18,164,000 pounds. In 1931 channel blacks repre-. 
2 sented 91 percent of the total output and in 1932, 93 percent, indicat- 
eo ing a further gain in the relative importance of this class. 
ae The yield of carbon black has increased slowly in recent years, but =—s_—w me In 1932 as in 1931 it averaged 1.44 pounds per thousand cubic feet / 

ee - of gas burned, indicating that no outstanding changes had been 
Imade in technical methods. - The average yields reported for 1932 

oo ranged from a low of 1.08 pounds per thousand cubic feet for Louisiana — | 
- to 1.88 pounds for the plants near Breckenridge, Tex., and in Okla- 
7 | homa and Wyoming. The average yield of 1.44 pounds indicates a | 
7 total consumption of 168,237,000,000 cubic feet of natural gas at 
ce carbon-black plants during 1932. Complete statistics for natural 
- gas in 1932 are not yet available, but the quantity burned for carbon | 

oo black was probably about 11 percent of the total amount utilized. 
ay An encouraging feature of the industry in 1932 was the declining . 

oe trend in producers’ stocks of carbon black. Before 1932 such stocks _ 
fore | increased rapidly, particularly in 1930, when they nearly doubled. 
~—: Despite a material decline in production in 1931, stocks continued 
oo to rise, but in 1932 they declined for the first year since 1928. How- | 
ie ever, the quantity on hand December 31, 1932—257,998,000 pounds— 
- was virtually a year’s supply. : | 
eo | Total sales of carbon blaek in 1932 amounted to 261,555,000 
- | pounds, an increase of 1 percent over 1931. This gain resulted solely 
fo from a gain in exports, as domestic sales decreased slightly. Sales to ) 
a rubber companies continued to absorb the greater part of the domes- 

| tic demand (81 percent in 1932), although the relative proportion 
_ of total sales credited to the rubber industry declined in 1932. 

| Exports of carbon black, an important element in the total de- 
mand, rose to a new high level in 1932. The continued increase in 
foreign trade has been encouraging to the industry, although the 

| decline in export prices has been relatively greater than that in 
domestic prices. Less encouraging reports from foreign countries 
which indicate increasing competition abroad concern the operation 
of a plant in Japan and the probable construction of one in Rumania. 
It has been reported that the Japanese plant was placed in operation 
about May 1, 1932, treating 2,500,000 cubic feet of gas per day with 
a yield of 1.5 to 1.8 pounds per thousand cubic feet.
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Salient statistics of carbon black made from natural gas in the United States, 1928-82 - ok 

1928 1929 1930 |. 1981 1932 2 

Number of producers reporting. ...--- 3] 35 |. 33 2 | 24 ok ; 
Number of plants. -~...--..---.------ 65 71 69 58 50 " 

Quantity produced: 4 
By States and districts: , 3 
Kentucky....--..-.-----pounds... 484,000 |_._.-.-----_-]--------.-- | 2-2 --|----------- z 
Louisiana.....-------------d0----| 136, 320,000 | 127,345,000 | 96,729,000 | 57,485,000 | 42, 260, 000 a 

Texas: a : | “4 
Breckenridge - -..--------d0----| 35,901,000 | 29,079,000 | 16,905,000 | 13,332,000 | ! 23, 071, 000 “ 
“Panhandle.-..-.---------d0----] 64,927,000 | 199, 104, 000 | 254,844,000 | 197, 546,000 | 177, 369, 000 of | , eee - 4 

Total Texas.....-..-.--d0----| 100, 828,000 | 228, 183, C00 | 271, 749,000 | 210, 878, 000 |! 200,440, 000 4 
West Virginia....----..----d0----] ‘697,000 578, 000 (2) wne-n---------]-------- ++ e 
Other States---..----------d0----| 10,461,000 | 10,336,000 | 11,464,000 | 12, 544, 000 |-.-...------ 3 

Total_.......-.--------do----] 248, 790,000 | 366, 442, 000 | 379, 942, 000 | 280, 907, 000 | 242, 700, 000 A 
By processes: oh 
Channel process... .....---d0---.| 220, 582,000 | 327, 852, 000 | 350, 254,000 | 255, 322,000 | 224, 536, 000 “ 
Other processes $___......--d0...- 28, 258,000 | 38, 890,000 | 29, 688, 000 25, 585,000 | 18, 164, 000 - ooh 

Stocks held by producers Dec. 31 | : uf 
| | pounds../f 50, 240,000 | 132, 208, 000 | 259, 245, 000 {58% 827" 000 |"557" 08" 600 . 

Losses... .-.--------------------G0----}" 802,000 673,000 | 1,361,000} 1,716,000 | 4,814, 000 AS 
Quantity sold: Oo . a a 
Domestic— a4 

To rubber companies. - -...d0_---} 140, 938,000 | 138, 474, 000 | 128,572,000 | 134,315,000 | 130, 380, 000 oo 
To ink companies... ...-.-d0-..-| 27,223,000 | 27,350,000 | 19, 220, 000 15, 184,000 | 18, 341, 000 es 

| To paint companies........d0---.| 20,040,000 | 17,257,000 | 11,922, 000 6, 760,000 | 7, 636, 000 Loh 
For miscellaneous purposes.do..--| 14,475,000 | 8,896,000 | 7, 565, 000 5,453,000 | 5, 126, 000 Dod 

-Total_...--..-.--------do--.-] 202, 676,000 | 191,977,000 | 167,279,000 | 161,712, 000:| 161, 483, 000 | no 
° Export...---.----------------d0-.--] 77, 903,000 | 91,829,000 | 84, 260,000 | 96, 714,000 | 100, 072, 000 os 

Total_..--.------------do-.--] 280, 579,000 | 283, 806, 000 | 251,539,000 | 258, 426,000 | 261,555,000 os 
- Value (at plants) of earbon black pro- |. | oe 

tced: : 
 Total......-..---.-.-..--..dollars._} 13,782,000 | 18,720,000 | 14, 852, 000 8, 621, 000 6, 664, 000 aa 
Average per pound ..-.......cents.- 5. 54 5, 11 3.91 3. 07 2.75 oo 

Estimated quantity of natural gas . og 
used...._..-...-..---M cubic feet__| 175, 137,000 | 261, 107,000 | 266, 625,000 | 195,396,000 | 168, 237, 000 os 

Average yield per M cubic feet a. oo 
pounds... 1,42 1.40 1.43 1,44 1.44 4 

1 Oklahoma and Wyoming included with Breckenridge district. | oy 
* Included under ‘‘ Other States. ” vd 
$ 1928-30 and 1932; Disk, Lewis, roller, ‘“‘special’’, and thermatomic; 1931: Disk, roller, ‘‘special,’’ and He 

thermatomic. ; 
4 Revised to compare with 1932. “ 

| Domestic consumption.—Total sales of carbon black in 1932 | : 
amounted to 261,555,000 pounds, an increase of 3,129,000 pounds, . 
or 1 percent, over 1931 but 8 percent below the peak figure of 1929. 4 
Of the 1932 total, 161,483,000 pounds (62 percent) represented ° 3 

_ domestic sales and 100,072,000 pounds (38 percent) exports. Of the i 
total domestic deliveries, 130,380,000 pounds (81 percent) were con- 
signed to rubber companies, 18,341,000 pounds (11 percent) to ink : 
companies, and 7,636,000 pounds (5 percent) to paint and varnish 4 
companies, leaving 5,126,000 pounds (3 percent) used in miscellaneous | 
products. (See fig. 48.) Unlike the experience of 1931 these data ‘ 
indicate increases in the relative proportions consigned to ink and : 
paint companies at the expense of sales to rubber companies. 

182217—33——36



ee et ea POY Sea eet, SEAL tae eee LIE gna Pee & ame S SES VE SRT ee : a TS nes . ted we / : : oy Be oe o + “4 

. 
. . 

: 

oO, 
we 

SOS 

es 

*. Increase 
ee 

Western states RASS Exports 
: 

Ro -" 

8 

Colorado, Montana, . sey 
a 

Utah, Wyoming Miscellaneous 3:5 
rrr yy ‘ 

- Ce 

Eastern states +444 Paint 

we 

nia. Wi PTT o4 
’ ns . 

. : 

400 Pennsylvania, West tt4 
Other 

=. v N | Other. | | : Texas WZ Rubber | =] = : | L |Louisiana . . 
7 < 

2 Texas Panhandle . henner eee | Oth. = ed . : me POST i" _ Losses > : NOP FET ee DOOO OO) RSPR 
: 

4 Sat ig IIIA ee a 

2 
noe fa . Pe ICS eeeatatetatens ; ».0:9:0.0:0: 6:4 Be ae EBS . ; . 
eee Weatohetetete? RINT 

RRR IC PRR Wee eresececetes TR ce 2 
Sees IR C550525 S255 05 05004 KS 68S] SSS iatahentaomiatebat KIO KY : : 

: 
PRTEHTTRAALLH (5°, 0c0secerers Re 5C5 ON RoC 8 CIS ate tetetetetes SKS C5005 ] oe 

fe 

SSS, asi 
SY OOPS POON CICS CT OOOO EX a 52 

oo. : 

oO 
WS: emcee OT PR ROR IR OR Other BXxxxxxy oy 

OCH ON atetatetetstetest wegeceveratetets DOC OCICOM - S550 ref : 
-. ES BS SCSI BRR RR KR KR S555 iS - ; : 

. ‘ BUS RICK RY RRR RII RRS Matetetateteeg’ SOS : ty . 
o 

q 
4 RSS) 

OOD DOG POO 
. . 

2 abes SERCO OOO Reo : PS ee RSS RIE. RXR = : 

LSS SOQ OS POC POO soo BSS 05250 Ce . on C 5550505257} POT : . "anh 

PR TEIESIAYD foe Senavoneceed Ppa RRR RSNA ROR KK RRO PSS RR 

. . See erect NIG LLL SSeS 2G rt OSS Hogesetetetety: Boog RSS SOM *- 2 

penhhirlenteencanans OOOO PS? 
F SG III 9 0955250 ROC 5g 

at 

200 . Fo KOS 
a SCO CIR SSRS0805 PSO . 

WS- PORN 465352 AEB etecoceteletete? OO ERRNO nee 
tetetaterete: iddddde ESCO 0) SO] RCS O5 Cod : 

W Ss g . LP teancemenrp OES SON Peer rT ete ssecsees 35050550505 SOG hood Pe KS ONO 6 ‘ : 

— = ES ROSES Pee Tete $$ 6-4-0-4-94 TERT eee) aE re 

Ore Nee SOOO 
6-6-9949 8 pinging A proaitiad D ht te -OO-90960-6 . cee 

MOCO IHD ES~_.._ eee 

Pe TTT TTT eR SS 8 A © Rs 

DOO OOO PO 5050s 

, ~ 

B55 555254 EKO ¢ 
N PNNAN IY : : 

roseseteseed SRS ‘ \ a AA p Oo * 

ROSS 5052509 T BRS ISIC 
r P . Y, 7 , as 

POSH BOSS OSC KT 4 gY 7 V, 
: 

OO RRS eetetetetntgtgt, 
Yy . CUT  o 

vs 
444444) ‘ 

/ a 

aaaanan 
a 

. 
. s 

Z —e em , ™ . : oe . Sue, . 
ne 

0 "95 1928 "4927 1928 de : | 
: 

we 
, . . . 

. : Pe : i arbo 1925-32, | 7 | , oe e . 
- 

. 
Fd 

FIGURE 48.—Production and consumption of c on black, ae 
. ao . 5



- | CARBON BLACK —— ~§49 | “ 

| _ Sales of carbon black to rubber companies increased steadily until og 
| 1928, but since then have tended to decline. In general, this decline 5 

was expected, as the number of automobile casings manufactured “4 
has decreased coincident with the slump in motor-vehicle production a 
and with the more recent decrease in the number of cars in use. 4 
Another viewpoint may be obtained through an analysis of figures 4 

_. supplied by E. G. Holt, chief, Rubber Division, Bureau of Foreign S 
and Domestic Commerce. According to Holt, the consumption of , od 

: crude rubber in 1932 was 332,000 long tons and that of reclaimed ed 
rubber 77,500 long tons. The total consumption of 409,500: long om 
tons represents a decrease of 14 percent from 1931, but as reclaimed | oF 

__ rubber probably does not require much carbon black in reprocessing og 
the relative decline in crude-rubber consumption in 1932 (5 percent) sg 
should approximate the decrease in sales of carbon black to rubber _ 4 
companies. That the actual decrease in such sales was considerably 4 
below 5 percent indicates the coexistence of other factors, such as the 4 
possibility that rubber manufacturers added to their carbon-black 4 

- stocks in 1932 or that the consumption of carbon black in the average oe 
casing increased either by changes in formula or through the intro- = 
duction of the new “doughnut” tire. | | | os 

| Sales of carbon black to ink companies in 1932 increased 21 percent 4 
but did not equal the 1930 figure and were about a third lower than 
in 1928-29. According to N.S. Meese, assistant chief, Paper Division, os 

_ Bureau of Foreign and Domestic Commerce, sales of newsprint con- ee 
tinued to be affected adversely by business conditions and radio | 
competition, declining 13 percent in 1932. In view of these condi- s 
tions, it is surprising that sales of carbon black to ink companies oe 
increased in 1932; a possible explanation is that stocks at ink plants os 

| were depleted in 1931 but augmented in 1932. 
The indicated sales to paint and varnish companies totaled 7,636,- 4 

000 pounds in 1932, 13 percent over 1931. Little data are available os 
on the production of paints and varnishes in 1982, but possibly ok 
there was some recovery from the low point reached in 1931 and “ reported by the Bureau of the Census. Other explanations of the og 
Increase in sales in 1932 are that black paints have returned to favor oa in the automobile trade, or that stocks at paint. factories were o increased. _ . — 

Carbon black is adaptable for use as a filler and as a coloring and 3 reenforcing agent in many articles, such as phonograph records, : 
crayons, typewriter ribbons, carbon paper, and artificial stone. 
This class of consumption has decreased rapidly in recent years due : to the decline in manufacturing and to the competition of cheaper : agents. In 1932, 5,126,000 pounds of carbon black were sold to manufacturers of the various miscellaneous articles, a decrease of 6 . percent from 1931. Newer uses for carbon black that appear to have : commercial possibilities are in automobile brake bands and in the preparation of dark-surfaced highway construction, which eliminates 4 road glare, permits more definite contrast in lanes to reduce traffic - hazards, and accelerates the melting of ice and sleet. | 

Losses of carbon black incurred in handling at the plants have tended to increase in recent years. Losses were 4,814,000 pounds in | 1932 compared with 1,716,000 pounds in 1931 ; however, the greater
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a part of this increase resulted from fires rather than from less efficient 
ee methods generally. | 

es Prices and value-—The average value at plants of the carbon black 
os produced in 1932 was 2.75 cents, compared with 3.07 cents in 1931. 

The 1932 figure undoubtedly represented the lowest average yet — 
- recorded. Most contracts for deliveries over the early part of the 
a year were based on a price of 3 cents, but general competitive condi- 
: tions and the failure of the rubber industry to make a substantial 
wo | - recovery resulted in a decline to 2.75 cents in the late spring. This 

a price held generally over the remainder of the year, but the msistence 

fo - ofsome large buyers on a protective clause in their contracts to cover 

—— decreases in price made the outlook for higher quotations in 1933) 
doubtful. - Average values in 1932 ranged from 2.68 cents for Pan- | 

- handle black to 3.02 cents for Louisiana black. | | | 

e Quoted prices of various grades of carbon black, 1 931-82, in cents per pound . 

: es | 7 {Oil, Paint and Drug Reporter] . 

pe | ) 7 Lithoink | rubber, ink , | 
. : ) mien rubber, Ink, | works, Lou- |Works, Texas 
- | . Date oo ane Rees isiana (bags) (bags) 

: - 7 % . (bags, cases) | 

1931 | | 
mS Jan. 1'.. 12... +--+ --------------------- 22.0 725 4.1 4.0 

Br Jan. 12._._..--....-------------------------+---]--------------| 7.0 3.6 3. 5 
eo Fob. 9_......-.-2c-.sc sec -nonancesneceenesencee|ooceceeeceenee| eee ene eeeeee 3A 3.0 

co 1932 Of 

oe Apr. 25......----------------- 22-2 = = fee enn een} 5.75 | * 2. 85 2. 75 

ry June 13.......--.--.----------------------------]-------------- 6.0 |-------.------]-------------- 

. July 18._-..-.-.22-.-22.-2sc1sneeeaeesneceseece|eneeeeeceeneenfeeee eee nee 2.82 2.72 

— 1In effect as of first of year. . 

; Competitive products.—Carbon black competes with a number of 

other products of which the most important are zinc oxide, bone 

- black, and lampblack. In many instances the competition of these 

—— products with carbon black is very slight. Each has certain uses in 

: which it excels; nevertheless it might be helpful to show the pertinent 

statistics for the three principal competitors, as follows: 

| Salient statistics of competitive products 

| | _ Production (pounds) Value per pound (cents) 

| 1929 1931 1932 1929 1931 1932 

Bone black....--.-------| 154,277,051} 33, 214, 240 (2) 4.6 3.9] (3). 
Lampblack-.-_-..-------- 1 10, 765, 492 3, 424, 048 : (3) 11.0 9.4 (3) 

Zinc oxide.....-.-......-] 394,978,000 | 218, 964, 000] 160, 784, 000 6.3 6.2 5.3 

1 Represents sales by manufacturers. 
Not available.
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| REVIEW OF PRODUCTION BY STATES AND DISTRICTS a 

| _ Since the days when carbon black was relatively scarce and used . 

only by a few ink manufacturers the carbon-black industry has i. 

depended upon large supplies of cheap gas. It was founded in - 

Pennsylvania but moved to West Virginia early in the twentieth oer 

century. The next step in the southwesterly migration of the center _ 

of the industry was to Louisiana, about 1920, to take advantage of cs 

the large supply of gas available in the Monroe field. The next : 

and most recent move was to the Texas Panhandle in 1928. The - 3 

discovery of large reserves of gas in west Texas led some to believe 8 

that the industry might advance still further southwest; however, oy 

construction in west Texas so far has been confined to the erection 8 

of an experimental plant in the Big Lake field. : : ee 

| Production in the 23 plants of the Texas Panhandle in 1932 totaled a 

177,369,000 pounds, which, although a decrease of 10 percent from 4 

1931, constituted 73 percent of the country’s output. In 1930 and ee 

1931 this ratio was 67 and 70 percent, respectively, indicating con- a 

tinued centralization in the Texas Panhandle. Utah and Montana a 

ceased producing in 1932, leaving only Texas, Louisiana, Oklahoma, 4 

and Wyoming. | | wat 

Carbon black produced from natural gas in the United States, 1982, by States and aA 

| by major producing districts . 7 

| p Production Estimated , | : 

| ro- —. | estimaree | Average a 
duc- . quantity : oo 

| State and district ers er of Value at plant | of natural | ¥f cubic Loe 
: | plants | fas used feet - 

a port- med Pounds | average (M op (pounds) a 

7 : - ing Total (cents) } | | : 

Louisiana: Monroe-Richland dis- 
. z 

trict (Morehouse, Ouachita, 
i 

vnd Rishland Parishes)........-| 11] 20 | 42,260,000 [$1,278,000 | 3.02 | 39, 070, 000 1.08 F 
Oklahoma.........--------------- 1 1 (*) (1) 0) (1) () | : os 

| Texas: 

‘| 

Breckenridge district (Hast- 
oo 

| land and Stephens Coun- 
aad 

Hos) ne eesenzeeeeeece| 4 { 5 [128,071,000 | 1631,000 | 12.74 /112,276,000) + 1. 88 a 
Panhandle district (Carson, 

4 

Gray, Hutchinson, and 
“oe 

Whacler Counties).........| 213 | 28 (177,369,000 | 4,755,000 | 2. 68 |116, 891, 000 1. 52 y 

Total Texas...........-..| 214 | 28 |!200,440,000 |15, 386,000 | 12.69 129,167,000] 11.55 F 

Wyoming..------ve{ | | | | OO : 
Total United States, 1932.| 224] 50 [242,700,000 | 6,664,000 | 2.75 168, 237, 000 144 2 

1931.| 226 68 [280,907,000 | 8,621,000 | 3.07 |195, 396, 000 1.44 - 

| 1 Oklaboma and Wyoming included with Breckenridge district. 

2 In counting the total number of producers, a producer operating in more than 1 State, district, or county ’ 

is counted only once. 
7 

Number and capacity of plants —In 1932, 50 carbon-black plants 2 

were operated, 8 less than m the previous year. The number of | 

| operators declined from 26 to 24 during the same period. ‘This 

centralization of the industry in fewer hands in 1932 further reflected 

the generally unsatisfactory conditions resulting from the low prices, — | 

which were, in turn, due mainly to overproduction. However, the | 

change in the list of carbon-black producers n 1932 was not as marked 

as in 1931, indicating that most high-cost producers were eliminated 

| when the average price reached 3 cents per pound. OC
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Ss, The total daily capacity of the plants operated during 1932 was S 1,244,975 pounds, compared with 1,366,975 pounds for those operated 
- during 1931. As the average daily production of carbon black ine - 1932 was 663,115 pounds, the plants operated at an average of about 
~ 03 percent of their capacity compared with 56 percent in 1931. _ 

oe Number and daily capacity of carbon-black plants operated in the United States, 2 | | 1931-32, by counties or parishes 

be 
Number of Total daily capacity 

plants — _ (pounds) 
: | State _ County or parish en | 
se | | : 1931 | 1982 1931 | 1932 | 

Be Louisiana. _...........---..--| Morehouse__.---_....-.--.....|. 8 4 101, 900 59, 850 ot Ouachita.....-..22.----2__ 8. 13 14| 271,425 | - 288,995 a oe | Richland.____.--..--.------..- 2 2 26, 000 20, 000 
me 7 ae aie: 20] 399,325] 318,775 | oe Montana.__-_-_-...-...-.-_...| Stillwater_.............. 1 ae 5, 000 |-.---- 2 a Oklahoma_-_-.--..-----------.-| Beckham___-..2222222222 2.22. 1]. 1; (2) 
ae Texas_-_----------------------| Carson....------..2.....-...-.|. 2| 1| 86,800 (3) wen . Fastland___...- 22-22-22 222. 1 1 (*) (2) ma : So Gray...---..- 2-2-2 9 9 308, 400 308, 400 an Hutchinson. -.-.--22-2 2. 11 10 435, 500 414,250 ee Stephens__--...2-- 2-222 8. 5 4 4 50, 450 2 104, 550 | ee . . Wheeler. -.------- 22-2 3 3]; 24,000 3:99, 000 : 
ee | | | | 31 28| 905,150] 2926, 200 Bee Utah__.-.--.-----------------.| Grand___e-- 2. ee 1 jee (1) wenn nen ee ee Wyoming-_-_..-_-----.-.----.| Niobrara.............-___-.-_- 1 1; @) (2) pe | Undistributed 5. _- -____--.---|---------- 22-2 eee -|-------|--- eee 57, 500 |.-----..---- 
oe ' ‘United States.._........|....--.------.--.....-........| 58 50] 1,396,975] 1,244,975 

i 1 Included under ‘‘Undistributed”’; Bureau of Mines not at liberty to publish figures. Be # Oklahoma, Wyoming, and Eastland County included with Stephens County. eg 3 Carson County included with Wheeler County. . oe ‘ Eastland County included with Stephens County. 
‘ moe! § 1931: Oklahoma, Utah, and Wyoming. . 

a Carbon-black producers of the United States, as of Dec. 31, 1932 

oC State and company County Nearest town | Process 

Louisiana: 
Century Carbon Co., 251 Front Street, New | Ouachita.___. Swaitz_..__...._-| Channel. York, N.Y. Richland__--.| Archibald________ Do. 

-----d0.-..-.-.| Mangham_______- Do. J. Smylie Herkness, route no. 2, Bastrop, La__.__.| Morehouse... Bastrop_..___.--- Do. J. M. Huber Co. of Louisiana, Inc., 460 West | Ouachita.____ Swartz._...__._.- Do. . Thirty-fourth Street, New York, N.Y. 
Imperial Oil & Gas Product; Co., tJu4 Union |_....do......_. Sterlington____._- Do. Bank Building, Pittsburgh Ia. 
Monroe-Louisiana Carbon C. 5 East Forty- |.....do.._.__.- Hancock.....-...] Lewis. second Street, New York. N.:. 
Peerless Carbon Black Co., 3003 Grant I:1.:ding, |_....do.-_-___- Bourland.-..-..-| “Special.” Pittsburgh, Pa. -----d0.--.....| Guthrie___...___. Do. Southern Carbon Co., 45 East Forty-second Morehouse.._| Perryville__...._.| Channel. Street, New York, N.Y. Ouachita_._..| Fowler__..._..___ Do. . |-..--do_._..__- Swartz__.-.---._- Do. Texas-Louisiana Producing & Carbon Co., post- | Morehouse.../ Collinston_______. Do. office box 181, Monroe, La. | 1 
Thermatomic Carbon Co., 230 Park Avenne, New | Ouachita Sterlington__.__..| Tiermatomic. ork, N.Y. ; 
United Carbon Co., post-office box 1475, Charles. t Morehouse._.! Bastrop_.--..-._-| Chanael. ton, W.Va. | Ouachita.__..| Cargas._...__..__ Do. 

j-----d0_--.-.- Phillips._.....-_- Do. 
i----.d0_-_.....| Swartz._.....___. Do.



oe _ CARBON BLACK ~ 553 ee 

~  Carbon-black producers of the United States, as of Dec. 31, 1932—Continued ay 

__. State and company County Nearest town Process . | 4 

Oklahoma: Oklahoma Carbon Industries, Inc., Sayre, | Beckham-_-.-.| Sayre.....-------| Channel. - % 

a. * 
- Texas: . ; 4 

Cabot Carbon Co., 940 Old South Building, | Gray..-------| Pampa_.--------- Do.. a 

. ~ Boston, Mass. Hutchinson.-.| Stinnett.......--- Do. 8 

Cabot Co., 940 Old South Building, Boston, Mass .} Carson.------ Skellytown.-.----- Channel and 4 

, rouer. Se 

Coltexo Corporation, 45 East Forty-second Street, | Gray--------- Lefors.....-------| Channel. a 

New York, N.Y. Stephens.....| Parks..-..-------] . Do. Sd 

Crescent Carbon Co., Point Pleasant, W.Va_.-.-.| Hutchinson.-| Borger.....------ Do. ot 

Eastern Carbon Black Co. (United Carbon Co., |.---.do-------- Borger (2 plants). Do. ee 

owner), post-office box 1475, Charleston, W.Va. |-----do-------- Borger-.----.---- Channel and H 

General Atlas Chemical Co., 60 Wall Street, New | Gray...------| Pampa-.--------- “Special.” ue a 

ork, N.Y. ° 
Oe 

_- J. M. Buber Co. of Louisana, Inc., 460 West | Hutchinson--| Borger-.---------| Channel. i 

- 'Thirty-fourth Street, New York, N.Y. — me 

Magnolia Petroleum Co., Dallas, Tex-..----------| Gray--------- Pampa....---.--- Do. ots 

- Wheeler_.._--| Magie City------ Do. 

Palmer Carbon Co., 80 East Jackson Boulevard, | Hutchinson--| Borger-..-------- Do. ok 

Chicago, Wi. 
ke 

Peerless Carbon Black Co., 3003 Grant Building, | Eastland-..--| Pioneer.....-----| ‘‘Special.”” | ee 

Pittsburgh, Pa. - | Gray_._.-.-.-] Pampa--_-.---.--- Do. oe 

Texas Carbon Industries, Inc., Sayre, Okla_......) Stephens-----| Bre (2 | Channel. a 

: _ plants. a 

Texas Elf Carbon Co., 940 Old South Building, | Gray-.-------| Pampa_----------] - Do te 

Boston, Mass. a, Stephens..-...| Eliasville_.-.....- Do. ag 

‘Western Carbon Co., 45 East Forty-second Street, | Gray-.--------| Kings Mill.._--.- Do. . : 4 

_. .« New York, N.Y. as .---.d0_....---| Lefors.....------- Do. a 

. oo -----do_....---| Pampa-...------.- Do. od 

. Hutchinson..| Borger...--------| .. Do. oe 

_ | Wheeler....--| Lela.....--.----.- Do. et 

. oo .----do......--| Magic City..-...- Do. — “ 

Wyoming: J. M. Huber Co. of Louisiana, Inc., 460 | Niobrara....-| Manville....----- Do. Ae 

West Thirty-fourth Street, New York, N.Y. | . me 

| FOREIGN TRADE _ | | | os 

Contrary to the general trend in foreign trade, exports of carbon 4 

| black increased consistently in 1931 and 1932. In 1932 shipments - 

totaled 100,072,486 pounds, an increase of 3 percent over 1931 and 8 

84 percent over 1927. Although the carbon black exported still s 
° : . ae 

commands a higher price than that sold to domestic consumers, the od 

increase in exports has been accompanied by a steady decline in 4 

average value. Thus, in 1932 the average value of exports was 4.43 a 

cents per pound, compared with 5.25 cents in 1931 and 8.45 cents in ae 

1927. Imports of “gas black and carbon black” im 1932 totaled Ke 

175,940 pounds, valued at $15,448. These imports probably were | : 

special blacks, that is, not true contact blacks. | ’ 

The United Kingdom continued to be the leading carbon-black oo 

customer, although shipments to that country declined from 32,279,- : 

788 pounds in 1931 to 31,059,005 pounds in 1932. Exports to France S 

| and Germany, which rank second and third, respectively, increased. : 

in 1932. The largest increase was in exports to Australia, which : 

more than doubled in 1932; the largest decrease was recorded in : 

exports to Canada. | 
The principal exporting months in 1932 were July, October, and . 

December; 33 percent of the total exports was shipped in those 

months. The principal exporting ports for carbon black in 1932 were 

Galveston and New Orleans, 88 percent of the total exports being 

shipped from those ports. :
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fra | Carbon‘black exported from the United States, 1930-82, by countries. _ 

e . 1930 1931 19382 
- Country —-——————_--—_———_ |“ 
be | Pounds Value | Pounds ‘Value Pounds Value . 

e Australia.........--.-.-.------| 2,630,771 | $184,283 | 1,915,738 | $97,890 | 4,052,346 | $184, 713 oo | Belgium.._...-..-.-.-....----] 2,644,502 | - 174,676.| 2,896,126 | 139,952] 3,351,515 156, 027 a Canada. -_....----------------| 11, 757,174 | 601, 184 | 9,825,346 | 352,236 | 6,977,194 | 294, 254 ho China__..-.---..-------.:-----] 995, 423 70,614 | 1,047,870 58,320 | 1, 328, 446 63,114 . ee | _ France_..-..-------2------.---| 16, 438, 685 | 1, 179, 074 | 18, 039,671 | 1,005,411 | 19, 459, 854 895, 177 mo | Germany_-_....-.--------.-----] 12, 369, 542 | 902, 712 | 14,414,348 | 771, 243 | 16,216, 415 605, 446 <: Italy_..--.-----.--.---.-------] 2,485,113 | 210,034] 2,808,707 | 165,458 | 3,391, 780 151, 893 a Japan_--------.--------.------| 4,402,010 | 299,254 | 6,313,937 | 327,366 | 5,997,461 | 278 464 pee Netherlands._......---.-----..| 1,896,430 | 138,249 | 1, 583, 015 86,051 | 2, 424, 612 108, 426 O | United Kingdom... ..--...-.-| 24,017,974 | 1, 695, 203 | 32, 279, 788 | 1, 763, 180 | 31,059,005 | 1, 392, 895 : Ge Other_.-.---------------------| 4, 622,823 |. 334,225 | 5,589,570 | 311,731 | 5,813,858 285, 922 
Co | Total_...........-.-----| 84, 260, 447 | 5, 789, 458 | 96,714,116 | 5, 078,838. [100,072,486 | 4, 436, 331 

aan Carbon black exported from the United States in 1982, by months and districts » | 

i" . ce Month’ Pounds ; Value | District | Pounds Value | 

oo January......--..-------| 8,200,319 | $392, 157 | Galveston____......-....| 48, 430,856 | $2, 101, 399 | ms February.....-.-..------] 6,382,126 | | 299,977 | New Orleans.......-----| 39, 283,798 | 1.846, 099 | _ 7 March...__.-......-.--.-| 7,926,121 | 382,250 | Michigan..._..---.--..-| 6, 641, 262 209, 647 i April__.........--..-----| 7,808,998 | 378,303 | Los Angeles..--------.--| 2,851,233. 125, 010 po May........-------------] 7,244,208} 360,611 | San Francisco....----.--| 1, 437, 756 68, 499 oh | June....---------.-------| 8,151,354 | 373,629 | Sabine.._....__....-_._- 667, 659 | 32, 726 | el . July........-.-.---------| 10,848,456 | 493,660 | New York_.._------___- 333, 920 32, 038 - ge August.-.-.-.---.--.----| 6,328,333 | 265, 504 | Vermont.......___--.__- 176, 362 5, 575 | bee | September_..............| 7,328,454] 302,900 | Buffalo......-._-.-.-___| . 61, 296 |. 4, 787 
Pao | October._........------..| | 11, 338, 757 464,313 | Washington..__......__. 50, 606 1, 989 
a November-.-_...-..-.... 7, 493, 622 298, 351 | San Antonio--...-.._..-. 34, 588 | 2, 983 koe December._...----.....-| 11,021,738 | 424,676 | Other._._......-------_- 93, 650 5, 579 
pee Total..............] 100,072, 486 | 4, 436, 331 ‘Total...........--} 100,072,486 | 4, 436, 331
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| . By A. H. Reprireip | . # 
| 4 

Decreased activity in road and street surfacing, in the manufacture | ee 
of prepared roofing, and in general building construction lowered the a 
sales of petroleum asphalt one sixth from 1931 to 1932. Sales of cut- oe 
back and emulsified asphalts, however, decreased little, because of 4 

| -- the development of low-cost bituminous types of surfacing, especially 2 
for secondary roads. Production of petroleum asphalt kept pace oF 

- with sales, but refinery stocks were slightly lower at the end than at os 
the beginning of 1932. | 4 

. Domestic demand for petroleum and lake asphalt in 1932 was 16 og 
, percent lower than in 1931. In contrast to the general decline, oo 

railroad deliveries of asphalt in the North Central States were one ae 
fourth larger in 1932 than in 1931. : a , 

Sales of road oil were 15 percent larger in 1932 than in 1931 as a a 
result of continued increase in the use of low-cost bituminous types Oy 
of surfacing highways. | oe 7 
Cheaper types of highway construction and a general policy of ad 

spending highway funds to spread employment reduced sales of o 
natural rock asphalt one third from 1931 to 1932. Giulsonite sales _ oe 
were 21 percent smaller in 1932 than in 1931 as a result of reduced oy 

, activity in the paint, rubber, and insulated-wire industries and in A 
building construction. | SO A 

Exports of petroleum asphalt decreased 29 percent from 1931 to | 4 
1932. Imports of asphalt and bitumen in 1932 were relatively vd 
unimportant. | | of 

_ Salient statistics of asphalt and related bitumens in the United States, 1931-82 af 

i 

) 1931 1932 4 

| SUPPLY | ‘ 

° Native asphalt and related bitumens: | a 
Produced. ........-.-.-.-.----------------------------------Short tons_- 503, 383 340, 019 ; 
Imported (chiefly lake asphalt)...............-.-.---.------------d0...- 73, 672 20, 474 ‘ 

Petroleum asphalt (excluding road oil): = J 
Produced at refineries from— : 

Domestic petroleum .._.........-.---------~------------~-----d0...- 1, 274, 744 1, 115, 547 
| Foreign petroleum-_.._.....---.-.----------------------------d0...-| 1, 700, 946 1, 359, 372 

Stocks, Jan. 1. ...-..-.----------------neeenneenenenene ne nn ene ne = 0-2 Oa, SO SOL 623 | 

Total supply ..........----..----~-----~-----------------+------d0-.-- 3, 840, 636 3, 140, 085 

$55
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4 _. Salient statistics of asphalt and related bitumens in the United States, 1981-32—Con. 

: | | 1931 1932 

a DISTRIBUTION | a So 

a Native asphalt and related bitumens: short tons__| - eo 7 Indicated domestic demand______-..-2._-22 2-2 dot 484, 406 327, 654 _ Exports (unmanufactured)-._..--..-22--22.- 22... 2-0. - 18,977 12, 365 ee Petroleum asphalt (excluding road oil): ~ 
eo Indicated domestic demand (including lake asphalt)......_.......do___. 2, 744, 531 2, 295, 326 os Exports_.......-..-.--------.--2---- eee 0. 288, 099 206, 006 . cs Stocks, Dec. 31._....--.--_--.--....-----..-----------------------d0___- 304, 623 298, 684. . 

a | Total distribution........-----..---12.2ee-eeenleeeeeeeee--e----o_..| 3,840,636 | 3, 140, 085 
. . VALUES | 

: Po - Native asphalt and related bitumens: a ce Oe . . Be Sales. _-----— a - 2-2 anna e enn nnn ne ene nen ee enncennneeeeneeee--] . $2,930,451 | $1, 942, 948 | co Imports (chiefly lake asphalt)_.._...-..-.--.___...-...._.__.._-_---___.. 726, 217 | ~ 251, 402 “ _ Exports (unmanufactured)-.__-_-.....--2.22 2222s 530, 822 448, 949 

a Petroleum asphalt: — os oe po 7 p- _ Sales (excluding road:oil) from— Lo, 
- Domestic petroleum. -_-__.-------- 22 eee ene 10, 855, 688 8, 591, 564 oo Foreign petroleum. -_-___---2-22-- 2 eee 14, 005, 651 10, 018, 553 ~ 

he - | Total sdles.......------2--2------eeeeeeeeneeeeeeeeeeeeeteeeee-----| 24,861, 330 | 18, 608, 117 ! oo Exports .-------~---~--~-------- 2+ ++ 2-22-2222 22a ee nen anne eee _ 4,940, 611 3, 168, 138 

hee 8 © _ NATIVE ASPHALTS AND BITUMENS | Oo a 

ee / __ Bituminous rock.—Sales of bituminous rock by producers in the | 
eo _ United States were 33.3 percent less in quantity and 36.9 percent less 
» . in _-value in 1932 than in 1931. They totaled 470,491 short tons, 
pe valued at $2,244,739, in 1931, and 314,039 tons, valued at $1,415,427, 
ee in 1932. Kentucky producers furnished 161,202 tons, valued at : 
a $1,197,620, in 1931, and 91,289 tons, valued at $792,643, in 1932; 
Bo Texas producers sold 228,956 tons, valued at $705,437, in 1931, and 
- 132,636 tons, valued at $312,663, in 1932. Minor quantities were 
e marketed by producers in Alabama, California, Kansas, Missouri, 

| Oklahoma, and New Mexico. | | 
The demand for rock asphalt was less in 1932 because a lower | 

mileage of hard-surfaced highways and a smaller yardage of paved 
/ city streets were built in 1932 than in 1931. Much of the money 

available for road and street construction was spent by States, 
| counties, and cities in laying types of surface that would require less 

expenditure for materials and would provide more employment. 
_ Exports of natural asphalt, unmanufactured, from the United 
States decreased 34.8 percent in quantity and 15.4 percent in value 
from 1931 to 1932. They totaled 18,977 short tons, valued at 
$580,822, in 1931, and 12,365 tons, valued at $448,949, in 1932. 
Seventy-four percent of these exports in 1931 and 80 percent in 1932 

_ were shipped to Europe. Canada received 12.3 percent of the total 
in 1931 and 11.3 percent in 1932. 

Gilsonite and wurtzilite—Reduced activity in the manufacture of 
paint, rubber, and insulated wire and in building construction 
resulted in a decrease of 20.8 percent in the tonnage of gilsonite sold 
by producers in northeastern Utah (from 32,763 short tons in 1931 
to 25,955 tons in 1932), and of 22.1 percent in the values obtained 
(from $674,102 in 1931 to $525,266 in 1932). 

Sales of wurtzilite from northeastern Utah decreased from 129 tons, 
valued at $11,610, in 1931, to 25 tons, valued at $2,250, in 1932.
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ae MANUFACTURED OR PETROLEUM ASPHALT | ; 

Domestic. demand for petroleum and lake asphalt declined 16.4 3 
) percent, while the refinery production of petroleum asphalt declined — ‘E 

16.8 percent in 1932 compared with 1931. Production of asphalt " 
(exclusive of road oil) at petroleum refineries in the United States oe 
totaled 2,474,919 short tons in 1932, compared with 2,975,690 tons a 
in 1931. Stocks of asphalt held by refineries were reduced from | 
304,623 tons on December 31, 1931, to 298,684 tons on December 31, of 
1932. Imports, chiefly of lake asphalt and grahamite, dropped from _ 4 
73,672 tons in 1931 to 20,474 tons in 1932. Exports of petroleum 8 
asphalt declined from 288,099 short tons in 1931 to 206,006 tons in a 
1932. The indicated domestic demand for petroleum and lake eh 

_ asphalt was 2,295,326 tons in 1932, a decline of 449,205 tons from s 
the 2,744,531 tons reported for 1931. | - | a 

_ Production.—Of the 2,474,919 short tons of asphalt manufactured ag 
at petroleum refinieries in 1932, 1,359,372 tons were made from foreign | of 
crude oil, imported chiefly from Venezuela, Colombia, and Mexico, 2 
and 1,115,547 tons from crude petroleum produced in the United ~ ss 
States. The total output in 1932 included 107,491 short tons of A 
other petroleum products blended with the asphalt to produce com- : os 
mercial varieties of the required hardness and consistency. — . | x 

Production, receipts, stocks, consumption, transfers and losses, and sales of asphalt - | | 4 
(exclusive of road oil) at petroleum refineries in the United States in 1932, by Es 

districts OC : | a oO - oy 

. : | Other Receipts Stocks. - 
oS District Production) atcts | other | a 

a | | Miended | sources | Dee.34 | Des. 31, | 4 

: | Short tons |Short tons |Short tons Short tons Short tons : 
East coast._.....-.--------------------------------| 1,120,561 | 69,687 | 72,466 | 85,506} 108, 439 is 
Appalachian. ___....----.------..------------------ 113,770 | . 2,430 730 19, 922 | 9, 360 ee] 
Indiana-Hlinois-Kentucky_—............------_----- 352, 860 7, 466 167 89,039 | 66,277 © AS 

| Oklahoma-Kansas-Missouri_...-..----------------|__ 34,228 | 772 | 1,719 | 3,915 | 4, 708 3s 
Texas: Gulf coast.....---c------------------------} 148,900 |._.----.--[----------| 8,308] 5,963 on 

Total, Texas.....---------------------------| 143,900 |____-----_|.---------] 8,398] 5,968 oS 
Louisiana-Arkansas: os 

~~ Louisiana Gulf coast.......-......------------| 158,743 | 28, 958 404| 27,311| 38,392 cat 
Northern Louisiana and Arkansas. .........--- 64, 366 2, 628 |-.--------| 22, 739 22, 819 : 

Total Louisiana and Arkansas...............| 223,109 | 26, 586 404| 50,050] 61,211 ar 
Rocky Mountain............-.--.--...---.-------- 3, 300 600| 1,544] 2213/ 3,931 j 

| California............---.--..-2ss-sessseeeesese--| 375, 700 |....------ 96 | 45,580| 39,497 ; 
Grand total, 1982................-.----..-.--| 2,367,428 | 107,491 | 77,126 | 304,623 | 298, 684 3 
Total, 1931_-..--.----.--------.-..--2-222--.| 2 933,193 | 42,497} 10,674 | 287,891 | 304, 623 

| : | | Sales | - Cc . . 

‘District tion by | Transfers | ___ 
| | companies Quantity | Value : 

Short tons | Short tons | Short tons | 
East coast.......---.--.--------------e-eeeneneeneenee 2, 201 29,554 | 1,207,976 | $9, 012, 756 
Appalachian..-..-.-..--.-.-.-.-...-.-.---------------- 69 14,062 | "113,361 | | 963, 258 

Indiana-Illinois-Kentucky...-.--.-----.-------------- 1,411 193 | 381,651 | 2,890,910 
Oklahoma-Kansas-Missouri_.......-.------------------| 49 |------------| 35,779 | 290, 393 | | 

Texas: Gulf coast..-......--.-..--.-.-.-.-.---.-------- 23, 668 | 7, 908 114, 759 833, 549 . 

Total, Texas...-...------------------------------| 23, 668 7,908 |  114,759| 833, 549
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i Production, receipts, stocks, consumption, transfers and losses, and sales of asphalt 
” | | (exclusive of road oil) at petroleum refineries in the United States in 1932, by 
- districts—Continued 

a sctet ConsumD- | pyansfers |. a | - — District | 3 and losses Quantity | Value 

. , Louisiana-Arkansas: : Short tons | Short tons | Short tons | Short tons 
a | Louisiana Gulf coast_-._-...-----.------------------ 10, 901 105} 161,018 | $1, 154, 097 | 
— - Northern Louisiana and Arkansas. _-_-.......------|------------]------------ 66, 914 275, 318 

a Total, Louisiana and Arkansas-_-_--.-.-.--------- ~ 40,901|  105| 227,932 | 1,429, 415 
we, Rocky Mountain---.-..--..----------~---.------------ 2 957 3, 467 37, 085 
a California__-.....-.---------------s---------L---------- 25, 835 32, 151 323,893 | 3,147, 751 

ee Grand total, 1982..........-...------------------| 64, 286 84,930 | 2,408,818 | 18, 605, 117 
Total, 1931.._-....-.-..-...--.s--.s-2ss-ss--e---| 74,396 | 21,945 | 2,873,201 | 24, 861, 339 

f . — O00 O70 ee OO 

co Sales by uses.—Refinery sales of petroleum asphalt were 16.2 per- | 
. cent less in quantity and 25.2 percent less in value in 1932 than in 

po 1931. They decreased from 2,873,291 short tons, valued at $24,861,- : 
339, in 1931 to 2,408,818 tons, valued at $18,605,117, in 1932. Street. 

ae paving and road building accounted for nearly 60 percent of the total 
a tonnage of asphalt sold in 1931 and 1932, in the form of paving as- 

ae - phalt, paving flux, cut-back asphalt, and asphalt emulsions. The 
a manufacture of prepared roofing required 28 percent of the asphalt  .. 
Boe sold in 1931 and 29.2 percent of that sold in 1932. About 5 percent 
ee of the asphalt sold in 1931 and 1932 was consumed in the construction _ 
Be of buildings, tanks, reservoirs, and bridges, in the form of water- | 
- proofing asphalt and flux, mastic and mastic flux, pipe coatings, and 
fo paints, lacquers, and varnishes. | | 
yo Due to a general decrease in road and street surfacing, sales of 
me paving asphalt by petroleum refineries declined 23.8 percent (from 
a 1,124,253 short tons in 1931 to 856,638 tons in 1932). The average 

value of paving asphalts sold in the United States decreased from | 
: . $8.65 in 1931 to $7.41 in 1932. Sales of paving flux declined from | 

- 113,801 tons in 1931 to 107,468 tons in 19382. 
Refinery sales of roofing asphalt and flux were 16 percent less in 1932 

| than in 1931, as a result of decreased manufacture of prepared roofing, 
indicated by a decrease of 9.5 percent in factory shipments of dry 

| roofing felt. Sales of roofing asphalt declined from 708,850 short 
tons, valued at $6,053,780, in 1931 to 567,962 tons, valued at $4,102,- 
311, in 1932. Sales of roofing flux, however, increased slightly, from 
127,262 tons, valued at $901,021, in 1931, to 134,431 tons, valued at 
$1,146,032, in 1982. | 

Sales of cut-back asphalts decreased slightly in quantity, from 
446,413 short tons in 1931 to 440,838 tons in 1932; however, they. 
gained in relative importance from 15.5 percent of all asphalt sold in 
1931 to 18.3 percent of that sold in 1932. : 

Refinery sales of asphalts and fluxes emulsified with water increased 
from 16,805 short tons (8,954,134 gallons) in 1931 to 44,354 tons 
(10,436,288 gallons) in 1932. In addition, 32,550,000 gallons of 
asphalt emulsions in 1931 and 25,800,000 gallons in 1932 were sold 
by industrial companies which emulsified asphalts or fluxes bought 
from petroleum refiners.
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| Asphalt and asphaltic material (exclusive of road otl) sold at petroleum refineries in | | - 
| the United States in 1982, by varieties — me 

7 | {Value f.0.b. refinery] | o 
% 

| From domestic From foreign ee 
petroleum petroleum Total os 

| Short Short Short | : tons Value tons Value tons Value r 

Solid and semisolid products of less o 
than 200 penetration: ! a s 

Asphalt for: at 
Paving.......-..-------------------| 353, 506 |$2, 880, 650 | 503, 132 /$3, 466,478 | 856,638 | $6, 347, 128 . 
Roofing.....-....-.-.-..-----.-----} 293, 299 | 2, 196,883 | 274, 663 | 1, 905, 428 567, 962 | 4, 102,311 it 
Waterproofing..........----..--...] 59, 206 578, 311 43,547 | 308,714 | 102,753 887, 025 LM 
Blending with rubber........-.-.-- 1, 361 19, 604 17, 826 134, 753 19, 187 154, 357 oe 
Briquetting.-....---.-----/-.---.--| 24, 574 262, 842 2, 888 21, 205 27, 462 284, 047 4 
Mastic and mastic cake-.......-... 637 8, 042 1, 060 6, 974 1, 697 15, 016 * 
Pipe coatings.......--.....-.-------| . 4,177 48, 896 4, 562 32, 761 _ 8, 739 81, 657 
Molding compounds. ....-...-.--.- 8 181 1, 997 13, 005 2, 005 13, 186 , 
Miscellaneous yses......--.-----.-- 24, 610 203, 204 44,310 | 256,025 68, 920 459, 319 ” 2 

, | 761, 378 | 6,198,703 | 893,985 | 6, 145, 343 |1, 655, 363 | 12, 344, 046 3 

Semisolid and liquid products of more | | ot 
than 200 penetration: ! ss 

Flux for: | | “ 
Paving.._........-..-.-.-.---------| 79, 566 514, 484 27, 902 209,101 | 107, 468 723, 585 ad 
Roofing. ...........--...-----------| 40, 938 252, 860 93, 493 893,172 | 134,431 | 1, 146,032 & 
Waterproofing -.......-.----------- 1,477 9, 258 1, 854 12, 051 3, 331 21, 309 iM 

Cut-back asphalts.__...........-.---| 148, 860 | 1,315, 680 | 291,978 | 2,328,101 | 440,838 | 3,643,731 — ma 
Emulsified asphalts and fluxes... -.--- 12, 121 177, 063 32, 233 395, 264 | 44,354 572, 327 od 
Paints, enamels, japans, and Jacquers-. 5, 584 65, 687 2, 848 19, 036 8,432 84, 723 “os 

| Other liquid products...-....--------| 12, 892 57, 879 1, 709 11,485 | 14,601] 69, 364 a 

| 301, 438 | 2,392,861 | 452,017 | 3,868,210 | 753,455 |" 6,261,071 — | 

Grand total, 1932............-----|1, 062, 816 | 8, 591, 564 |1,.346, 002 |10, 013, 553 |2, 408, 818 | 18, 605, 117 - 
Total, 1931..--...-...-..-...-..--------{1, 163, 898 |10, 855, 688 |1, 709, 393 |14, 005, 651 |2, 873, 291 24, 861, 339 oe 

a a 

_ 1 DEFINITIONS | | oi 

Paving asphalt.—Refined asphalt and asphaltic cement, fluxed and unfluxed, produced for direct use in vo 
the construction of sheet asphalt, asphaltic concrete, asphalt macadam, and asphalt block pavements, ce 
and also for use as joint filler in brick, block, and monolithic pavements. A 

Roofing asphalt.—Asphalt and asphaltic cement used in saturating, coating, and cementing felt or other a; 
fabric and in the manufacture of asphalt shingles. \ 

Waterproofing asphalt.—Asphalt and asphaltic cement used to waterproof and dampproof tunnels, foun- mo 
dations of buildings, retaining walls, bridges, culverts, etc., and for constructing built-up roofs. a 

Briquetting asphalt.— Asphalt and asphaltic cement used to bind coal dust or coke breeze into briquets. a 
Mastic and mastic eake.—Asphalt and asphaltic cement for laying foot pavements and floors, waterproofing a 
bridges, lining reservoirs and tanks, capable of being poured and smoothed by hand-troweling. 

Pipe coatings.—Asphalt and asphaltic cement used to protect metal pipes from corrosion. 4 
Molding compounds.—Asphalts used in the preparation of molding compositions, such as battery boxes, : 

electrical fittings, push buttons, knobs, handles, and other equipment. ) on 
Miscellaneous uses.— Asphalts and asphaltic cement used as dips and in the manufacture of acid-resisting oe 
Cea ak putty, saturated building paper, fiber board, and’floor coverings: and not included in the : 
prece e ons. . 

Flur.—Liquid asphaltic material used in softening native asphalt or solid asphalt for paving, roofing, me 
waterproofing, and other purposes. _. ; coy 
Cut-back asphalis.— Asphalts softened or liquefied by mixing them with petroleum distillates. | 
Limuisified asphalts and fluxes.—Asphalts and fluxes emulsified with water for cold-patching, road laying, 

and other purposes. 
Other liquid products.—Petroleum asphalt, exclusive of fuel oil used for heating purposes, not included in | 

the preceding definitions. | - 

| DOMESTIC DEMAND | 

The indicated domestic demand for petroleum and lake asphalt, 
calculated by adding imports to domestic production and subtracting 
exports, plus or minus stock changes, averaged 191,277 short tons | 
per month in 1932, a decrease of 16.4 percent from the monthly aver- 

_age of 228,711 tons in 1931 and of 19.7 percent from the monthly 
7 average of 238,271 tons in 1930. |
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a In comparing the asphalt demand in 1932 with that in 1931, or 
oa | any preceding year, the year chosen as a standard of comparison may __ 
i - be one in which asphalt demand was abnormally high or low, or _ 
Bo subject to unusual conditions. If this uncertainty is eliminated by _ 
- using the average demand for several preceding years as a standard _ 
Ba, of comparison, no allowance is made for any tendency toward increase 
7 _ or decrease in asphalt demand during those years. These disadvan- 
ge tages may be overcome by using as a standard of comparison the 
Po , long-time trend, that is, the underlying tendency to increase or de- 
yo crease over a period of years. The long-time trend of asphalt demand 
a from 1908 to 1931, inclusive, calculated mathematically, gives an _ 
ae : expected monthly demand of. 230,815 short tons in 1929, 240,708 
a tons in 1930, 250,577 tons in 1931, and 260,423 tons in 1932. How- 
oe ever, the actual asphalt demand during 1931 was 8.7 percent. below . | 

Bek ) »*°9/ A- Indicated monthly demand an | 

mu | & 5007 ) | ie 2 \ | ! - AL RUAVAUEAY FALE 
C 100 }¥. __— | 

ee | | i- ; Am wu ulus : 

- sol | A frat xioo | fT | 
a | st pI ALIANT A | 
: oof + _le-icog [WYVYYV 
mo pe} | tN a 

oo ot ET 

/ 1925 1926 1927 1928 1929 19350 . 193} 1932 

Figure 49.—Relation of indicated monthly demand for asphalt, 1925-32, to long-time trend, 1908-31, multi- 
plied _by seasonal factors. The long-time trend is expressed by the formula, log Y=1.095818+-0.944148 
log X, in which Y equals the average monthly demand for petroleum and lake asphalt during each year, 
and X equals the number of years, beginning with 1907 as zero. The coefficient of correlation for this 
formula is 0.955. The seasonal factors were calculated for 1925-31 by the method of link relatives. 

| the expected demand and during 1932 was 26.6 percent below the 
expected demand. On the other hand, the average monthly demand 
during 1930, although it fell far short of the average demand for 1929, 

| closely approximated the long-time trend. 
The demand for asphalt, however, is highly seasonal, reaching 

its maximum from June to September and its minimum during Decem- 
ber, January, and February. Any comparison between months of the 
same year should, therefore, take into account seasonal variations 
from the average demand for the year. Accordingly, in the following 
table and in figure 49 the expected trend determined on the long- 
time basis has been multiplied by seasonal factors, and the modified 
monthly figures are compared with the actual monthly demand for 
asphalt in 1931 and 1932.
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| Relation of indicated asphalt demand to baste trend muliiplied by seasonal factors, = 

1981 1932 5 

Relation of Relation of . 

(Mont ing | Inia | ASR | malieg| Trane | osty “ 
| actors | hort tons)| fo trend |-,{9Ct0rs |(chort tons)| to trend a mo | (short tons) (s (percent) (short tons) (percent) . aS 

January.......-...------------| 160,011 | 133, 371 83.35] 166,421} 115,302 69. 28 on 
February..--..-.--.---.---..] 187,536 | 105, 068 76.39| 143,027] 110, 536 77. 2B 
March. ..--.-....-.--.-------- 182, 035 138, 361 76. O1 189, 278 123, 435 | — 65. 21 : 
April......---..----2---------- 238, 160 216, 998 91.11 247, 600 147, 276 59. 48 ot 
May..-.....------------------ 292, 955 262, 723 89. 68 304, 528 214, 976 70. 59 ne 
June. ._..-.--.----------------| 322, 665 286, 367 88.75 | . 335, 366 259, 498 77. 38 as 

© July.--.--.----- 22+ -----e- 320, 024 335, 540 104. 85 331, 831 243, 532 73. 39 oR 
August.........-.-...-------.-| 325,916 | 314, 733 96.57| 338,657 | 313, 353 92. 53 4 
September....---.-.......-...] 325,892] 313, 267 96.13 | 338,589] 241, 124 71. 21 “ 
October_-_..-.----------------- 318, 791 _ 337, 236 105. 78 331, 169 262, 806 79. 36 
November. .-..--------------- 222, 107 185, 255 83. 41 230, 700 |. 132, 375 57. 38 poo 
December-_-------------------- 165, 352 115, 612 69. 92 171, 728 181, 113 | 76. 35 : 3 

Total. -----eeeeenenefenennnneneney My BBL | nena ee enenene] 2 205,826 |-—-nnn nanan 4 

During the first 3 months of 1932 the indicated domestic demand 3 
| averaged 70.6 percent of the long-time trend multiplied by seasonal ma 

factors, compared with 78.6 percent during the first 3 months of 1931. 3 
In the second quarter of 1932 domestic demand averaged 69.2 percent 
of the expected demand, compared with 89.9 percent in the second a 
quarter of 1931.. From July to September 1932 the actual demand oS 

| averaged 79 percent of the expected demand, compared with 99.2 : 
percent in the same months of 1931. In the last 3 months of 1932 a 
domestic requirements of asphalt averaged 71 percent of the expected — oY 
requirements, compared with 86.4 percent in the last 3 months of 1931. 8 

So | ‘DISTRIBUTION BY RAIL 

| - The tonnage of asphalt (natural, byproduct, or petroleum) termi- 4 
nated by class I railroads in the United States totaled 2,617,253 short OG 
tons in 1932, a decrease of 6.4 percent from the 2,795,457 tons termi- a 
nated in 1931, according to statistics compiled by the Interstate Com- y 
merce Commission. In contrast to the general decline, railroads of os 
the Northwestern region terminated 246,485 tons of asphalt in 1931 a8 
and 302,613 tons in 1932, chiefly in Wisconsin, Minnesota, Lowa, ” 
Nebraska, Montana, Wyoming, Idaho, Washington, and Oregon; and as 
railroads of the Pocahontas district terminated 72,075 tons in 1931 “ 
and 81,696 tons in 1932, chiefly in Virginia and West Virginia. cf 

-_- Sixty-four percent of the asphalt (petroleum, lake, and natural rock) ‘ 
terminated in the United States by land carriers in 1932 was delivered - 
to consumers in the Northeastern district, lying north of the Potomac : 
and Ohio Rivers and east of the Mississippi and Illinois Rivers. The . 
tonnage of asphalt terminated in this district was 9.4 percent lower - 

' in 1932 than in 1931. In the Southeastern district, lying south of the | 
Potomac and Ohio Rivers and east of the Mississippi and Pearl Rivers, 
railroad deliveries of asphalt were 31.4 percent lower in 1932 than in 
1931. In the Southwestern district, west of the Mississippi and Pearl 
Rivers and south of St. Louis, Kansas City, and Amarillo, asphalt 

. deliveries fell 62.2 percent from 1931 to 1932. On the other hand,
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: the tonnage of asphalt terminated in the North Central district 
- increased 25.8 percent (from 247,201 tons in 1931 to 311,019 tons in 
mo _ 1932). West of Great Falls, Cheyenne, Denver, Albuquerque, and - 
_.—sKIL Paso, in_ the Pacific-Rocky Mountain district, the tonnage of 
fo | asphalt terminated was 5.9 percent larger in 1932 than in 1931. 

a Supply and distribution of asphalt (petroleum, lake, and natural rock) exclusive of 
fae road oil, in the United States, by districts, 1932, in short tons 

: oo North- | South- | South- | North Facific- 
* eastern | eastern | western | Central Mountoin 
oS district | district | district | district | district 

- | : | SOURCE i 
Ba, | Produced within district............-..--.-..-----.-|1, 498, 239 | 297,334 | 596,202 |..........] 423,073 
Be Imported.........--..-------------------------------| 10, 891 8, 666 807 |---------- 109 
Bo Received by railfrom: ~~ 
my Northeastern district .......----------------------|-----=----| . 30, 000 2,400 | 182,035 |-....-.--- 
aS Southeastern district........--.-..----.---.--.--]| 310, 606 |_.........] ‘24,000 25, 000 |...-.--.-- 
ee . Southwestern district.-.......-----------...-.-..] 25,000 | 274,923 |..........] | 75,000 |---..-.... 
mo Pacific-Rocky Mountain district__..--.-----.-.-| 25,000 |.-.......-} 30,000 | 29,082 }.......... 
be Received by water (coastwise)........-.-.-----------| 165,908 | 22,932 7, 067 |..-...---.] 103, 802 
Me | Withdrawn from stocks. -~............------.------..] 11,334 |-------2 Jee 5, 065 

ie - | 2, 046,978 |: 633,855 | 660,566 | 311,067 | 532,049 

Be : DISTRIBUTION. | . | | | 
fe Shipped by rail: : oo, | | fee "Within district. ......--......--..-.--.-----..-|1, 680, 585 | 272,429 | 111,868 | 311,019 | 1 247,128 
ee To Northeastern district...................---...].-.-..-.--| 310,606 | 25,000 |..---_._-- 25, 000 | 
feo _ ‘To Southeastern district......-......------------] 30,000 |---...-...| 274, 923 |.....-.---|--2------- 

fee To Southwestern district. .....--.......-.--.-.-- 2, 400 24, 000 |..--.---.-]_----..--- 30, 000 
ne To North Central district..-........-.........__| 182, 035 25, 000 75, 000 j.-------.. 29, 032 
a | Shipped by water (coastwise and intraport)._.---.-.| 100, 000 706 | 88,191 |_-----.---| 110, 812 
te Exported. _.......------------------------ +20. s-2e.| 52, 008 171 | 76,067 48| 90,077 
ba Added to stocks.......------------------------------]---------- 943 9, 517 |.---------]---------- 

i" | | 2,046,978 | 633,855 | 660,566 | 311,067| 532,049 _ 

» : - | . 1 Includes shipments by electric railroads, minor steam railroads, and motor trucks. 

o : FOREIGN TRADE 

a Imports.—Imports of asphalt and bitumen into the United States 
- decreased from 73,672 short tons, valued at $726,217, in 1931 to | 

: 20,474 tons, valued at $251,402, in 1932. Lake asphalt imported 
from Trinidad amounted to 29,543 tons in 1931 and 12,596 tons in 
1932. From Venezuela 29,718 tons of lake asphalt were imported 

| in 1931, but none was imported in 1932. Glance pitch or grahamite | 
imported from Cuba decreased from 13,764 tons in 1931 to 7,457 
tons in 1932. 
Hzports—Exports of petroleum asphalt from the United States 

were 28.5 percent less in quantity and 35.9 percent less in value in | 
1932 than in 1931. They decreased from 288,099 short tons, valued 
at $4,940,611, in 1931 to 206,006 tons, valued at $3,168,138, in 1932. _ 

| The largest declines in tonnage of asphalt exported were in shipments 
in northern and western Europe, Canada, Latin America, and Africa. 
On the other hand, more asphalt was sold to Australia, British India, 
the Philippine Islands, French Indo-China, Italy, and Belgium in 
1932 than in 1931.



| | ASPHALT AND RELATED BITUMENS _ 063 ~ oy 

: re | -. ROAD OIL | a | ss 

Continued increase in the use of low-cost bituminous types of ok 
| paving and surfacing, especially in the construction of secondary — a 

roads, increased the sale of road oil 15.3 percent from 1931 to 1932. cae 
Petroleum-refining companies in the United States sold 7,170,102 | oes 
barrels (1,200,579 short tons) of road oil in 1931 and 8,264,824 barrels _ os 

| (1,389,046 tons) in 1932... Because of lower prices, however, the value oe 
| obtained from these sales increased only 5.2 percent (from $6,944,320 ou 

in 1931 to $7,306,332 in 1932). The average value of road oil sold OO 
| in the United States was $0.969 per barrel in 1931 and $0.884 in 1932, _ 3 

a decrease of 8.8 percent. | 7 | | a 
| Only 13.1 percent of the road oil sold in the United States in 1931 | od 

and.only 10.3 percent in 1932 were made from foreign crude, imported _ og 
chiefly from Venezuela and Mexico. Eighty-four percent of the road ab 
oil made from foreign crude in 1931 and 86.4 percent in 1932 were oe 
manufactured in refineries of the Atlantic seaboard; the rest was made | ae 

: in Gulf coast refineries of Louisiana and Texas. oe oe 

. _ Road oil sold by petroleum refineries in the United States, 1981-32, by districts | a : 

| | "1981 . 1982 0 cee 
oo, District a _|-3s CA | - rel 

| Barrels Value Barrels Value oe 

| East coast..........--.---------------------------------| 1,023,830 } $1, 302, 827 1,042,185 | $1,205, 069 oe 
Appalachian -._.-.....2-2.00- 22-22-22 eee eee 209, 667 240, 309 199, 273 172, 519 8 
Indiana-Mlinois_-_-...-...----2---.--.-2----------------| 2, 250, 744 2,104,650 | 2, 574, 621 2, 053, 411 vets 
Oklahoma-Kansas-Missouri....-...-----.---.---------- 801, 067 656,117 | 1,058, 854 809, 584 en 

Gulf coast-.-...-..--2.-.---22-- 2-2 83, 258 103, 480 | - 90, 898 107, 617 " 
Rest of State._.-.....--.2-2--22-2 eee 1, 362 2,825; 196,713 |. 62, 960 es 

Total Texas_.....-2-.22-.-2200------e------------| 84,6201 106,305 | 287, 606 170, 577 ao 3 
Louisiana-Arkansas: | | | | | | 3 

Louisiana Gulf coast...............-_..----------.. 110, 355 124, 156 75, 649 63, 756 eer. Northern Louisiana and Arkansas..._........--..| 81,934 | 39,989 | 183,117 61, 918 8 
Total Louisiana and Arkansas...............----| 192,289] 164,145 | 228,766 | 125, 674 a 

Rocky Mountain__...............--.------------------|  795,277| 853,594 | 904, 892 998, 910 vs California... 2.222222 2LDITTTITIITTTTT TTT] 1, 812/608 | 1, 516,373 | 1,968,627 | 1,770,588 - 
Grand total......---.------...--.----------------]| 7,170,102 | 6, 944, 320 8, 264, 824 7, 306, 332 . © 

Seventy-one percent of the road oil sold in 1931 and 67.6 percent 2 
of that sold in 1932 came from three refining districts—the East coast, : 
the Indiana-Illinois-Kentucky, and the California. Road-oil sales or 
in all three districts increased from 1931 to 1932. There were large | 

| gains also in road-oil sales in Oklahoma, Kansas, and Missouri; in . 
inland Texas; and in northern Louisiana and Arkansas. On the : 
other hand, sales of road oil by refineries of the Louisiana Gulf coast - 
continued to decrease in 1932, and sales by Appalachian refineries were 

-  shghtly less in 1932 than in 1931. 
Petroleum refineries in the United States reported the production of | 

6,879,000 barrels of road oil in 1932 compared with 5,177,000 barrels 
in 1931. 

182217—33——37 |
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Bo The refinery output of road oil in 1932 included 1,579,590 barrels of Oe 
- . other petroleum products, chiefly fuel oil, transferred to road-oil 
Ren stocks compared with 2,450,192 barrels similarly transferred in 1931. 
oe _ §tocks of road oil, and of transferred fuel and other oils, held at 

ae “refineries in the United States increased from 487,237! barrels on 
Bo December 31, 1931, to 571,333 barrels on December 31, 1932. Con- 
te sumption of road oil by the petroleum-refining companies in their 
co own operations, losses, and adjustments accounted for 109,670 barrels sy 

Be Prices of road oil were generally lower in 1932 than in 1931. The  — 
a - greatest decrease in value was in the Indiana-Illinois-Kentucky dis- p 

Bop trict, where the average sales value declined from $0.935 per barrel 
in 1931 to $0.798 in 1932. In the East coast district the average 

» ._- gales value of road oil decreased from $1.273 in 1931 to $1.156 1m 1932; 
~. and in the Oklahoma-Kansas-Missouri district from $0.819 in 19381 to 
: ——-« $0.765 in 1932. - On the other hand, refineries of the Rocky Mountain, 
pee - district averaged $1.073 a barrel in 1931 and $1.104 in 1932, and- . 

ee California refineries averaged $0.837 a barrel in 1931 and $0.8991n 1932. 

koe.



- By H. H. Hugues anp B. W. Bacuey sits ae 

i Despite efforts of Federal and local Governments to relieve unem- ad 
ployment through appropriations for highways and public works, no 
shipments of portland cement in 1932 declined 36.6 percent: from — es 
1931. Stocks decreased 16.4 percent, and production declined 39.0 oe 
percent. If itis assumed that the producing capacity of the industry. == =. % 
remained constant from 1931 to 1932, the industry operated through- — 
out the year at only 28.1 percent of capacity. ne Se 

, : : : : oy yi 

| Salient statistics of the cement industry in the United States, 1931-32 ne ee 

. | . 7 . | oO fe | Percent change : & s 

| _ : : (19881 1932 ! 1932 |1982from a 
| | | a : - from | 1923-25 ee 

a SO Co OO 1931 | average oer 

: _Portiand cement: | - | a | | | SO - . | =: * 
- Production__-.--.....--..-./............--barrels__| 125, 429, 071 76, 509, 000 —39.0 —48.8 Be 

| - Shipments_-----2-2_222- 222 _do_.-| 127} 150, 534 | 80,579,000 | —36.6| —45.0- Me 
Stocks 3...2-2-- 2222222222222 do. -"| 24 177) 159 | 20, 205,000 | 16.4 = +-40.0 | & 
Capacity. -—- 2-2-2222 Tdo=-="} 271; 850, 000 | 3 271, 850,000 |... = 453.7 - og 

: Value of shipments______._._...........-._-....----]. $140, 976, 450 | $80, 835, 000 —42.7 |) —69.7 ih 
Unit factory value. __...._......- 22-2222} $1. 11 ~ $1.00 —9.9} —45.4 ee 

— Exports 400 20.0 barels__] 420, 653 374,581]. —128]| —61.2 ae 
. Total value. .._.-.....-.----.----_..--.---.----| $1,220,600 | $802,205 —34,3 —71.9 | ns 

Value per barrel 5___...-....-..-.._.-----.--.-- $2, 84 $2.14 | —24.6) °° —27.5 ae 
Imports......----.-----s-s-- seen -batels_- 457, 238 462,496| +10] —81.4 ae 

: Total value. ...--.-----------------------------| $807, 918 $351,033 | —30.9|  —91.3 | ny 
Business indicators: : ea 

- Capacity utilized: . ) 
.-- Portland cement__........_....._._.--percent__|. 46.1. 6 28.1 —39. 0 —66.8 : ae 

Steel 7... ..------------ essen dO. 38.0 19.0] 50.0] —73.0 a8 
~ Industrial production °..-__..___...index number... 81.0 | | 64.0 —21.0  —36.0 ey 

_. Asphalt, domestic demand °_.__.......-short tons... 3, 228, 937 2, 622, 979 —18.8 —24.7 \ og 
: : aly 

a ae a: 
1 Figures for 1932 are subject to revision. . oo RS 
2 End of year. . a os 
8 Capacity for 1932 not yet computed but virtually identical to 1931. Fy, Co My 

b 4 Does not include shipments to Alaska, Hawaii, and Puerto Rico—353,136 barrels in 1931 and 296,562 neil 
arrels in . . . ‘ . sot oy 

5 The value of exports of domestic cement is the actual cost at the time of exportation in the ports of the . me t 
United States, as declared by the shippers on the export declarations. : nes 

6 Computed from 1931 capacity figure. . | es 
? Computed from statistics of the American Iron and Steel Institute. oe 
8 Federal Reserve Board; 1923-25 average=100. | ae - A 
* Compiled by A. H. Redfield, U.S. Bureau of Mines, includes both petroleum and native asphalt. si 

Although cement prices stiffened during the last 6 months of 1932, - 
the average factory value for the year declined 9.9 percent—from oot 
$1.11 mm 1931 to $1 m 1932. This drop, coupled with that of ship- 
ments, resulted in a decline of 42.7 percent in total value. The - 
cement industry, which did a volume of business ranging from 

' $228,779,756 to $278,854,647 each year from 1923 to 1930, suffered Q 
BBB 8
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be materially in 1931, when the total value of its product dropped to | 
fea ~- $140,976,450 and became virtually stagnated in 1932, when the total - 
~~ value dropped to $80,835,000. This amount is the lowest reported = 
- * ginee 1915. As the producing capacity of the industry, an accurate => 
-. ss indicator of capital investment, has been more than doubled since 
oe 1915, it follows that overhead charges per barrel of output have | 

aan grown to alarming proportions. Revival of construction will remedy , 
the situation, but if it is delayed too long drastic revision of the — 

oe financial structure of some companies is indicated. oO 
ae To gain a proper perspective of the cement industry it must be 

ee compared with other industries. Production of steel ingots in 1932 
Be amounted to only 19 percent of available capacity, compared with 

ee 88 percent in 1931. This represents a decrease of 50 percent from. 
oe - 1931 to 1932. In 1932 the indicated domestic demand for asphalt, : 

.—s« & competitor of cement in the highway field, declined only 18.8 per- 
gent from 1931. The drop in paving asphalt, however, was greater 
than that in asphalt used for roofing, the only other large market. _ 

eee eee 
gee eeataomn TL es 800 | | h i 200 & 

Bo SEN 8 : 

LDDs a7: pee | J 100 | rf 100 S 
ee 2 |. : THA a | foo Oo PRODUCTION/SHIPMENTS __ | Ai J | [[IVe} lh $ 

a a 

| , ) STOCKS an : 

. Le ei 

. 1880 1690 1900 1910 1920 1930 

: FIGURE 50.—Growth of the portland-cement industry, 1880-1932. 

| | Index numbers of the Federal Reserve Board, computed to show 
: industrial production compared with 1923-25 as 100, stood at 81 in 

1931 but declined to 64 in 1932. This index, of course, is weighted 
by industries less susceptible to fluctuating conditions than cement 

| or steel. Index numbers for cement shipments calculated on the 
- game base were 87 for 1931 and 55 for 1932. The cement industry, 

therefore, was relatively active in 1931 but dropped below the gen- 
| | eral business level in 1932. | 

Figure 50 shows the relation among cement shipments, value, ca- 
pacity, and stocks. Although the centennial of the discovery of 

| portland cement was celebrated in 1924, the development of the 
domestic industry was slow until about 1900. Normal growth was 
interrupted in 1918, but with this exception progress continued at a 
relatively uniform rate until 1922. The cement industry then ex- 
perienced a boom which continued until 1928, the output increasing 
each year. Such prosperity was bound to attract capital, and the 
increase in production was accompanied by even greater activity in 

. plant construction.
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In the table already given 1932 and the period 1923-25 are com- a 

- pared. This 3-year period is especially significant in the study of 4 

cement, not only because it is used as the base for other business _ ot 

indicators but also: because the industry itself then experienced a ae 

‘better balance between production and capacity than at any time in oF 

: its history. _ | oe : - uf 
Relation of production to capacity——In 1932 production and ship- i 

ments of cement declined: 48.8 and 45.0 percent, respectively, from | a 

the 1923-25 average, whereas capacity increased 53.7 percent. Figure Of 

$1, showing the percentage of available producing capacity utilized eo 

| by the cement industry since 1910, reveals that production was main- | oa 

tained at nearly 85 percent of capacity from 1923 to 1925, inclusive. | at 

| This apparently represents the optimum of past experience. An ever- ad 
widening breach since 1924 between production and available capacity oo 

for production aroused concern among the more conservative leaders ew 

of the cement industry, and the depression of the past 3 years focused 8 

. the attention of the entire industry upon this problem. - : os 

Careful study reveals that the situation is far more complicated ame 

than the curves indicate. Even if the Bureau of Mines estimate of 8 
Me : oe a ne Co : 8 

| 90 a ae a TES < 

OT RS oa Po A lelSlSlelel| | | os 

BT RRS RRS I Oi Pd SS BoE : 
ge PRR RRR 

| (BERRI ed Bad Bg BSS Ba BRS FS BS Bd BRS BY Bo) Bd Bd Fd Foy dd Fo 7 ve 
© TBR BST BSF BSS Bsod Bo5q BSH Bod Sod Bod B51 Kod 30d 20d Bod BSS Bd Bed Ped Sod ood BOY 

: Bo Ba ISS BSS BY F599 By Bd ad Bd dd FS Bad BBB do | Sad 
REISE BBS Bd B59 Bd FS Boe Bod BY FS BRS B89 Sd ood ES Sd Bod a 

SESS BS OS 
— 1910—=«N912sIGHHECI9IGS 19119201922 1924 «1926 «1928 1930 1932 a 

, ABB excess capacity ES capacity uTiLizep a oo 

| FiauRe 51.~-Relation of production of portland cement to total producing capacity, 1910-32. x 
. od 

271,850,000 barrels annual capacity at the end of 1931 was revised Mt 

- downward 10 percent, conditions still would be acute. Reduction of oo 

estimated capacity would necessitate eliminating from consideration a 

high-cost plants that have been inactive for several years. Any such os 

procedure immediately involves a discussion of obsolescence, a problem 8 

of special significance in its relation to the cement industry. a 

} Obsolescence.—Broadly speaking, the cement plants of the United e 

States can be divided into three classes. The first class includes cs 

plants that are virtually obsolete and inactive most of the time. The 8 

out-of-pocket manufacturing costs of such plants are extremely high, “y 

but because of low overhead charges total production costs may be “ 

only slightly higher than those at more modern plants in the same : 

district. } vs 

The second general class includes most of the cement plants in the a 

United States—those built during the last 25 years and kept reason- : 

ably modern through frequent remodeling. Production costs conform 

in general to the average of the industry. Saving a fraction of a cent - 

per barrel in production costs by curtailing output was not attractive : 

to the operators during the boom years when most of these plants oa 

were built. As a result the average production cost for most of them |
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__ probably is slightly higher than it might have been if they had been 
a built in a period of economy and conservatism. = = 8 3=—— = 

Pee bes The third class of plants cludes those built primarily for economy — 
We _ of operation and low unit cost regardless of ultimate output. Devel- = 
-. opments in Europe are characteristic of this trend. © Cc — 
a | The obvious procedure would seem to include wholesale replacement : 
oe of existing plants with more modern equipment designed to reduce _ 
-.——,- production costs. The solution, however, is not so simple. As depre- — 
Boo nT ciation, interest, and tax charges make up a considerable part of the 
- final production costs, any contemplated new venture or modernizing. | 
“program, unless carefully planned, may increase overhead charges. 

ae enough to more than offset savings in actual manufacturing costs.  _ 
—-,- Continuation of adverse economic conditions such as prevailed in 
po 1932 tend to force an adjustment of the situation. Furthermore, : 

agitation among architects and engineers for cement approaching 
Bo high-early-strength properties but at no increase in price may encour- 
pee age producers to rebuild obsolescent plants. = © = ©. | 

New developments—Although no new cement plants were built in 
pec 1932, persistent rumors of promotional activities were prevalent, and | 
oe _ stock in a company proposing to build a plant in the Lehigh district 
Be was offered for sale during the year. Remodeling and modernizing | 
Bo construction was reduced to a minimum due to the curtailed income __ 
, of virtually all cement companies. Despite the drastic slump in pro- 
Bo _ duction, however, the Portland Cement Association. continued with 
"=. inereased vigor promotion of cement for all classes of construction. - 
bee CO | Considerable publicity was given to experimental highways of 
mo cement-bound macadam. Wide adoption of this type of highway _ 
yes would open a large market for portland cement in secondary road 
Be construction. Concrete in residential construction, especially con- 
Pe | crete joists, a system of precast reinforced-concrete mine timbering, __ 
—_ _ wider use of concrete in large monolithic structures, and concrete 

: mats for levee and flood-control work also offer potential outlets for 
ie | large quantities of cement. — | | 

- | | MARKETS 

| . The Portland Cement Association released the following estimate 
| of cement distribution by consuming markets for 1928, the peak year 

| of cement shipments. | | 

| Distribution of portland cement by consuming markets, 1928 1 

ee 
Percent Barrels 

. Concrete roads, streets, alleys, curbs and gutters, and pavement bases_-_._.____- 32. 5 57, 000, 000 
Structural concrete in commercial, industrial, public, and private buildings of , 

all types_.-_-----------.--.-------_-_------- eee 25. 0 43, 900, 000 
Rural uses exclusively, including products and all farm structures of concrete._ - 15.5 27, 200, 000 
Concrete products, including block tile and brick, cast stone, and stucco but not 
products used on farms..-___.........-.--_-.------------_-----_--- ee 7.5 | . 18,200, 000 

Railways, all uses, including street railways_.......-.-.-.-._.-.___.___._.._____- 6.5 11, 500, 000 
Sewerage, drainage, irrigation, culverts, concrete pipe, draintile, and specialties__ 5.0 8, 900, 000 
Sidewalks and private driveways, exclusive of rural__._...._.._._.___.._.._____- 4.0 7, 000, 000 
Bridges, river and harbor works, dams and water-power projects, storage tanks, 

and reservoirs__._----..-...------..----------e---- ee e 4.0 7, 000, 000 

Total__.-__---.---.---.----. eee eee eee 100.0 | 2175, 700, 000 
a en 

1 From Cement and Concrete (a general reference book), Portland Cement Association , 1929. 
? Shipments in 1928; Bureau of Mines statistics, 175,838,332 barrels.
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| —“Conerete pavement and building construction are the two principal og 

outlets for cement, accounting in 1928 for 32.5 and 25 percent, ) os 

respectively, or a total of 57.5 percent of all cement shipped from — od 

mills. The relation of cement shipments to highway and building ok 

- . eonistruction is illustrated in figure 52. By means of index numbers, oe 
- Gement shipments since 1920 are compared graphically with concrete- ogy 

pavement awards and with construction-contract awards. Asphalt, oe 

the principal competitor of cement in the highway field, is included 8 
for comparison. = = © | a os oe, 4 

7 ~The dependence of the cement industry upon both pavement and oe 
| building construction is revealed strikingly by the curves since 1928. _ 4 
-  -'‘The cement curve lies between the pavement and building curves oe 

and somewhat closer to the latter, a logical position because the 4 
decline in building has been too great to be compensated by even oe 

abnormal highway construction. - Bo ge 

| Concrete paving—Although enough data are not available to 4 
estimate cement consumption by markets in 1932, comparison of / a 
indicators for 1928 and 1932 reveals interesting relationships. The og 
monthly average of concrete-pavemenj awards during 1928 was od 

oo og - | > CONCRETE PAVEMENT, ROADS ONLYX. ,- ano Ee 

| TOTAL CONCRETE PAVEMENTS; L = a 

eT NT a ec oe oN 4 

‘= 1920 1922 1924 1926 1928 1930 1932 Sg 

| FIGURE 52.—Trends of principal markets for cement compared with cement and asphalt shipments, 1920-32. - 3 

12,340,000 square yards; in 1932 the comparable figure had dropped “4 

to 8,069,000 square yards, a decline of nearly 35 percent. If the quan- | oe 

. tity of cement per square yard of pavement was the same in 1932 as in _ 
, 1928, about 37,200,000-barrels, or 46 percent of the cement shipped a 

| in 1932, were consumed in concrete pavements. It is evident from 4 
- figure 52 that. most of the decrease took place from 1931 to 1932, ok 

concrete-pavement-contract awards having declined only about 9 z 
percent from 1928 to 1931. Figure 52 shows further that road con- ne 
struction has been maintained at a higher level than street and alley “e 

| construction. | : 
| Building construction.—Similar deductions can be made for building, Ss 

construction with the aid of statistics of the F. W. Dodge Corporation. - 
In 1928 contracts equivalent to 80,547,000 square feet of floor space . 

. were awarded, but-in 1932 the volume dwindled to 12,966,000 square | 
feet, a decrease of 84 percent. If the same percentage of decline 1s 
applied to cement, only 7,000,000 barrels, approximately 9 percent . 
of the 1932 consumption, went into building. This figure, however, 

| cannot be accepted without modification, as other indicators reveal : 

| varying relationships. The value of construction contracts awarded |
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Ba declined 80 percent from 1928 to 1932, building permits dropped 85 
ee percent, but heavy engineering-construction-contract awards de- : 
ae creased only 66 percent. Furthermore, construction in 1932 was 7 

aye weighted with Government projects more heavily than in previous - 
eo years, and a preponderance of this type of construction may tend to. ~~ 
oe increase the quantity of cement used per dollar of contracts awarded. __ 
— _ This change is especially evident from 1931 to 1932; whereas the 

value of building permits in 1932 declined 61 percent from 1931, 
Ba - contracts awarded by State governments decreased only about 37 
— _ percent and those awarded by the Federal Government actually 
“- ynereased 6 percent. Thus, the quantity of cement consumed in 
po building construction cannot be estimated accurately from available 
bos data. co a 
ae _. Other outlets for cement.—To estimate the quantity of cement used ) 

oe on farms is equally difficult but the index of the purchasing power of _ 
ca | farmers is a possible indicator. In 1928, on the basis of the 1910-14 
ee average as 100, the United States Bureau of Agricultural Economics _ 
oc computed this index at 89.6, whereas in 1932 it had declined 41 . 
pene percent to 52.6. This drop cannot be interpreted as representing ) 
eo exactly cement consumption on farms, but it does reveal the down- | 
» ward trend of total farm purchases. , | a ; 
feo No accurate estimates of concrete-products production, have been " 
he made since 1930. Roughly, however, the production of concrete __ 
*» ss products in 1932 declined about 80 percent from the peak of 387,000,- 
~. 000 units (8 by 8 by 16 inches) in 1928. This estimate is based on 
Boe | the available figures on output of face brick, common brick, and hollow ~ _ 
oe tile, as well as on general statistics of construction. oo | 
so . Railway expenditures for cement in 1932. are not known; however, 
Fee class: I roads in 1932 spent about 77 percent less for ballast, a reason- 
fe ably comparable item, than in 1928. Total expenditures in 1932 for | 
ee maintenance of way and structures dropped 58 percent from 1928. 
be Drastic economies doubtless affected cement purchases in a similar: 
oo manner. _ , . 

| The depleted condition of many municipal, county, and State treas- 
| “uries unquestionably curtailed greatly the use of cement for sewers, 

| irrigation, and other similar projects. Construction programs for 
| ~ unemployment relief, however, offset part of these losses. | 

: The volume of sidewalk and driveway construction roughly par- 
| allels promotional activity in real estate. In 1928 new subdivisions 

were developed in all parts of the country; in 1932 forced sales of many 
of these properties discouraged new ventures. Furthermore, the 
volume of residential construction in 1932 was 87 percent less than 

| in 1928. | | 
Statistics on engineering construction indicate that cement con- 

sumption in large-scale public works other than highways was main- 
. tained in 1932 at a level comparatively higher than that of other types 
of construction. The Boulder Dam project provided an enormous 
market in this field. : 

The following table summarizes available data on markets for 
cement. ‘These data are useful in interpreting past records and in 
predicting future market trends. Average figures for the period 
1923-25, relatively stable years for the cement industry, are included 
for comparison with recent years. Figures for 1928 show the midpoint 
in the 10-year span and correspond with data in the table of cement
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consumption by uses, compiled by the Portland Cement Association. _ Oy 
The trend of the statistics in 1931 and 1932, of course, reveals the ag 
effects of the depression. a | | ' at 

| Summary of data relating to markets for cement } | | | a 

oO Average 1928 1931 19322 8 

Concrete pavement awards:? ~—. a 
| . .Yotal, monthly average..-..square yards- -| 7, 647, 000 12, 340, 000 11, 207, 000 8, 069, 000 cn af 

Index numbers 4...---.--.-.....------] 100 161 147 106 ne 
Roads only, monthly average fo, | on 

a. square yards. - 4, 805, 000 7, 794, 000 | 9, 321, 000 7, 199, 000 e 4 
Index numbers 4_....-.2...-.-..------ 100 162 194 ~ 150° ie 

. Construction contract awards: 5 “ . . a 
. Total floor space, monthly average _ , : : : ok 

| - | | square feet__|.......-.---.--| 80, 547, 000 30, 487, 000 | 12, 966, 000 ng 
_.. Index numbers 4...............-.------ 6 100 124 47 20 OH 

. ‘Total value, monthly average.......-.----|-..-...------.-| $552, 357, 000 | $257, 737, 000 |$112, 613, 000 oot 
Index numbers 4._...-....-.-..---..--- 6 100 137 64 «28 eer 

Residential, floor space, monthly average oo oe 
— . . - square feet.-j_..........-.-- 47, 365, 000 15, 856, 000 6, 134, 000 rae 

| Index numbers 4... -...-.....----.---- 6 100 122 41 - 16 a nt 
Residential, value, monthly average-......|_......--..----| $232, 360,000 | $67,616, 000 | $23, 339, 000 , ot 

' Index numbers 4.222 .22--2-22-22 +. oe. 6100. 126. 37 13 eee 
_ Building permits: 7 | , | ae 

Total value___...-.-...-.-.-----..-.---~--|$8, 659, 197, 000 |$3, 304, 670, 000 |$1, 237, 985, 000 |$481, 490, 000 : See 
_ Index numbers ‘__...-_-----.-__.-.-.- 100 |... 90 | 34 13 ood 

Engineering construction: ® . as 
| ‘Value, monthly average................---] $179, 517,000 | $298, 215,000 | $204, 515, 000 |$101, 609, 000 He 

a - Index numbers ‘......--.-..-....----- 100 166 114 57 oe 
oO Government contract awards: * — . . Pgs 

States, total value..._......-----.2-.------|.-.....---.-_-_|.-----.--------] $83, 932, 889 | $53, 261, 615 oo 
| ‘Federal, total value__.__._.-.-------------|--.-...--------|---------------| $141, 102, 645 |$149, 849,762 wh 
Concrete products production: Index numbers‘ 100 ... 190 10 88 10 38 oe 

oo Purchasing power of farmers: 1! Index number, i, 
_ 1910-14 average=100.._......---------..--.-- 89.0 | 89.6 63. 4 52.6 Cs 
Railway. expenditures, class I roads: 12 . . ON 

. -For'maintenance of way and structures. --|_..-....-------| $847, 991, 732 | $535, 876, 483 |$354, 965, 379 oh 
For ballast._.....--.-.--.-.---..----------|--.------------| $35,517,000 | . $13,921,000 | $8, 109, 000 oy 

1 Most of the information in this table is available by months in Survey of Current Business. | oo & 
2 1932 figures are subject to revision. ae 

. 3’ Compiled by the Portland Cement Association. - . | a od 
4 Computed on base, 1923-25 average= 100. eee 
5 Compiled by F. W. Dodge Corporation for 37 States east of the Rockies. ann 
6 Partly estimated from data for 27 States. . fy 
7 Compiled by U.S. Bureau of Labor Statistics; figures for 257 cities. oe 
8 Compiled by Engineering News-Record; covers heavy engineering construction contracts awarded. i 
® Compiled by U.S. Bureau of Labor Statistics. | an 
10 Rstimated. Oo | at 
11 Compiled by U.S. Bureau of Agricultural Economics. Sey 
18 Compiled from reports of the Interstate Commerce Commission and the Bureau of Railway Economics, oa 

: | CONSUMPTION BY STATES | 5 

Although shipments of cement in the United States dropped 6.6 . 
percent in 1932 compared with 1931, the rate of decline varied con- . 
siderably in different parts of the country. Nevada was the notable - 
exception, Boulder Dam construction being responsible for an in- 
crease in consumption of 371.5 percent. Figure 53, A, compares of 

| cement consumption by States in 1931 and 1932. The total area : 
of each circle represents the magnitude of 1931 consumption for that . 
particular State, assuming that consumption is equivalent to ship- & 
ments into the State. Imports and exports may alter actual consump- | 
tion in the seaboard States, but from the viewpoint of the producer 

7 actual shipments into States indicate available markets. — 
. New York was by far the largest consumer of cement in 1931, fol- 
lowed by Illinois, Pennsylvania, Ohio, and California. The other | 
large markets, except Texas, were confined to the East and Middle | 
West. Consumption in the Rocky Mountain States normally is small, og
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_' although in 1932 Nevada showed the largest increase of.all cement- 
os Marketing territories. = eee os 

ae The black sector of each circle represents consumption in 1932 ¢om- 
. + pared with 1931. It is apparent from the map that markets in. 

po _ a : | - 

phe . . Sos mae 

Bo : C MR) 2 SS a (mx Pr 

aes Oe aore | 

. +562.1% _, 

| CH on 9 |@-97 oy | 

13.89 Jf }e-< 
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FIGURE 53.—Consumption of cement by States in 1932 compared with 1931 and with the 3-year average 
1923-25. The total area of each circle represents consumption in each State, for 1931 in map A, and for the 
1923-25 average in map B. In both maps the black sector shows the relation of 1932 consumption. In- 
creases in 1932 are designated by figures showing the percent of change. 

Minnesota, Kentucky, Tennessee, Delaware, District of Columbia, 
Mississippi, and a few other States held up well compared with 1931. 
On the other hand, the decline in several States, notably South Caro- 
lina and Arkansas, was especially drastic. Shipments into the large 
consuming States decreased at approximately the same rates as the 

| rate for the United States.



Figure 53, B, compares average consumption for the 1923-25 period oS 
_ with that in 1932. Study of these two maps reveals trends in cement Ce 

- consumption by States during the past 10 years. | , | : og 

ce PRICES ae A 
| Before 1900 prices of portland cement were relatively high. This ae 

can readily be understood, for the product was new, manufacturing ~ 4 
, technique had not yet been perfected, production was small, and de- a8 

mand was increasing rapidly. Since 1900 cement prices (compared os 
with price indexes of the Bureau of Labor Statistics computed on the ed 
basis of 1926 as 100) have been slightly lower than those of building © os “9 

- mnaterials generally. During the price peak of 1920 cement remained | a 
_ unusually low, the index number increasing to only 117.2, compared _ i 

with 150.1 for building materials and 154.4 for all commodities. | ook 
Detailed price fluctuations of cement since 1928 are shown in figure | om 

| 54. Three sets of data compiled by the United States Bureau of Labor ve 

- S BUILDING MATERIALS | en | gs 
a W00 apa CEMENT, COMPOSITE - a 

BL CEMENT, UNIT FACTORY VALUES -3---G===4---9 oe 

a ee 5 } oof _ CEMENT, BUFFINGTON| PO, od 

oe 2 2 OL a ee 
| 4928 1929 1930 193N 1932 , oe 

. FiGuRE 54.—Trends in prices of portland cement compared with a weighted price of all building: materials . “a 
1928-32. ‘The curves, ‘‘Cement, composite,’’ and ‘‘Cement, Buffington,”’ are plotted from index num- a 
bers compiled by the U.S. Bureau of Labor Statistics from quoted prices, f.o.b. plant. The curve, “‘Ce- eee 

_ ment, unit factory value,” represents prices actually received by manufacturers as reported by them to a 
_. the Bureau of Mines. All curves are plotted as index numbers with the average for 1926 equalling 100. eS 3 

ot a a amt 

. Statistics and the average factory value of cement reported by pro- 4 
ducers to the United States Bureau of Mines are plotted for com- 7s 
‘parison. The curve labeled ‘Building materials’ represents the | co 
weighted index of 86 price series covering all building materials. Og 

: Data for the curve ‘‘Cement, composite”? are compiled by averaging 4 
quoted. prices, f.o.b. plant, at six plants in the United States. The 

| curve ‘‘Cement, Buffington”’ represents prices, f.o.b. plant, at Buffing- a8 
ton, Ind., and is included to show conditions in the Middle West, oh 
where price cutting during 1931 and 1932 was especially severe. The ae 
annual average factory value of cement—shown by the curve ‘‘Ce- se 

| ment, unit factory value’’—is compiled by the Bureau of Mines from - 
| reports of producers, who are requested to report the total selling ! 
. value of their product, f.o.b. plant. Further instructions are given | 

manufacturers to exclude the price of containers and to make proper | 
adjustment for cash discounts allowed. The average factory value — | 
therefore should represent the actual average price received by the ce- | 
ment industry for its product. To permit ready comparison, all - 
curves are plotted as index numbers calculated in terms of values for . 

- 1926s 100. The year 1926 has been selected because it is used by the - 
: Bureau of Labor Statistics for calculations of commodity price indexes. :
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= - The most significant feature of the chart is that cement prices, | 
eo both composite and Buffington, after dropping precipitously dur ng 
ae the first few months of 1931, began to recover during the latter half __ 

oo | of 1932. By the early part of 1933 the composite price curve had : 
fehe reached a level comparable to its average position with respect to — 

ae building materials, and the Buffington curve was almost as high. | 
oe | Regardless of the upward turn in prices in midsummer, however, _ 
fe the average factory value per barrel of cement dropped from $1.11 in 

on 1931 to $1.00 in 1932, a decline of 9.9 percent. The monthly average | 
Bee of the composite price index in 1932 decreased only 3 percent from 
oo. - 1981. From 1928 to 1932 the average factory value per barrel of 
po cement declined 36 percent, whereas the composite price index dropped. 
es - only 19 percent. This discrepancy apparently reflects the difficulty 
ee of compiling a price index which reveals prices of actual sales rather 
- ss than quotations. It is generally known that in 1932 sales were made 
ee in the Middle West at prices appreciably below prevailing quotations. — 

This problem is unusually real during periods of keen competition such 
Ft as the cement industry has experienced in recent years. _ | 

| ae a SPECIAL CEMENTS ~ a oe 

Bo Natural cement competed sharply with portland cement during 
eo - the early years of its manufacture, but since 1900 portland cement | 
» . has dominated the industry. Ten years ago portland cement com- : 
Be prised about 99 percent of total shipments; the other 1 percent con- 
te _ sisted of natural, masonry, and puzzolan cements, used primarily for | 
Be mortar and stucco. Shipments of natural, masonry, and puzzolan 
oo cements amounted to 1,226,850 barrels in 1931 but apparently de- : 
eo clined about 55 percent in 1932. This is considerably more than the 
Bo comparable decrease for portland cement, but it must be remembered . 
— . that in 1932 the principal market for portland cement—concrete 
ee paving—dropped only 28.0 percent from 1931 whereas the volume of 
_ | building construction declined 57.5 percent. _ oo 

ee During the past 10 years numerous cements selling at premium 
os - prices and recommended for special purposes have been developed. 
| Since 1927 the Bureau of Mines has attempted to collect statistics 

to show their growth, but the problem is difficult because of the con- 
| fusion which still exists regarding the exact classification of these 

_ go-called ‘‘special cements.’”? However, a logical break-down was 
: adopted for 1931 statistics, and this classification will be continued 

| even if differences are noted in comparing figures with those for 
| preceding years. 7 

Production of high-early-strength portland cement in 1931 
amounted to 1,366,468 barrels, whereas shipments were 1,422,633 
barrels valued at $2,278,236. This quantity represents returns from 
16 plants, some of which reported production of high-early-strength | 
cement for the first time in 1931, indicating that interest in the mate- 
rial is mcreasing. The average factory value of the product was 
$1.60 a barrel, $0.49 higher than that of standard portland cement. 
Obviously, only cement selling at premium prices has been included 
in the total, but information from producing companies is insufficient 
to determine accurately whether or not all the cement thus reported 
actually conformed with the temporary specification of A.S.T.M., 
C 74-30 T. The adoption of a permanent specification for high-
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early-strength cement will aid in developing an accurate statistical oo cs 
record of production of the material. No estimate of production or ‘| 
shipments of high-early-strength portland cement in 1932 is yet a. 
available. Close observers of the industry, however, believe that it as 
did not decline as drastically as standard portland cement. | He 

Since 1927 statistics also have been compiled for'a group of mis- a. 
| cellaneous special cements classified as ‘plastic and waterproofing a 
| portland cement.’? Among the cements included in this class prior 8 

| to 1931 were those manufactured expressly for oil-well cementing, | ae 
others recommended where a highly impermeable waterproof concrete - “i 
is desired, and masonry cements related to portland cement. 7, 

In 1931, however, a separate classification was established for oo 
the masonry cements formerly included under this heading. The os 
principal product is masonry cement made by mechanical mixing « 
of portland cement and hydrated lime. Proportions of the two am 
materials may vary with the brand, but a common mixture is 60 8g 
percent of cement and 40 percent of lime. Production of this class of 8 

masonry cement was reported in 1931 from 24 plants. Statistics og 
revealed production of 677,451 barrels and shipments totaling 632,173 of 
barrels, valued at $1,041,486, an average factory value of $1.65 per en) 

| barrel. Comparable figures are not available for previous years or for a 

-- 1932, but it is believed that the proportion of this type of masonry ook 
cement to the total cement produced has been increasing. at 

- The remaining miscellaneous special cements include primarily ae 
| oil-well and waterproofing cements. Production of these types of as 
- cements in 1931 amounted to 429,822 barrels, and shipments to os 

404,161 barrels valued at $674,399. The average factory value was oe 
$1.67 per barrel. These figures also are not comparable to any com- 8 
piled in previous years, and statistics for 1932 are not yet available. a 

| Although no records of production have yet been included in pro- oe 

ducers’ reports, a new type of special cement has attracted attention : os 

in-connection with Boulder Dam. Standard or high-early-strength og 

| portland cement gives off considerable heat during hardening, which os 

may crack concrete used in large monolithic masses. A new special oo af 

cement designed to attain its ultimate strength slowly with little 8 
evolution of heat may be developed for dam, bridge, pier, or other ees. 

engineering projects requiring large volumes of concrete. | a 

FOREIGN TRADE | ) a 

| ‘The tariff of $0.06 per hundredweight proved ineffectual in stem- - 

ming imports of cement in 1932, and 462,496 barrels of portland - ae 

| cement were imported during the year compared with 457,238 barrels : 

in 1931. Although this represents an increase of 1 percent in quantity : 

of cement imported, the total value of imports declined 30.9 percent _ 

(from $507,918 in 1931 to $351,033 in 1932). : 
Imports of cement amounted to only 0.36 percent of shipments 

from domestic mills in 1931 and 0.57 percent in 1932, but even this | 

comparatively small quantity may exert a considerable influence upon 
market conditions in the ports of entry and adjacent territory. : 

Exports of portland cement dropped from 429,653 barrels in 1931 

to 374,581 barrels in 1932 with an attendant decrease in unit value oe 
from $2.84 to $2.14 a barrel. These figures do not include shipments “ 

to Alaska, Hawaii, and Puerto Rico, which amounted to 353,136 | 

: barrels in 1931 and 296,562 barrels in 1932. Gg oH
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a sd DIMENSION STONE © ee Oe 

| . By Ourver Bowies anp A. T. Coons | — | ce 

| Stone in blocks of various shapes and sizes is used principally for as 
building. purposes. Construction activities are always sensitive to oe 
periods of industrial depression; consequently, during the past 3 ag 
years the dimension-stone industry has declined sharply. Value of 8 

. output in. 1932 was about 41 percent less than in 1931 and 62 percent a 
less than in 1926. The following table of salient statistics reveals _ a “a 
a general downward trend in every branch of the industry for 1932, === 3 
the decreases ranging from 8 to 68 percent. ee | Oo , 

Salient statistics of the dimension-stone industries in the United States, 1931-32 | ve 

- a | | Change ND 
. | | 1981 |- 19382! —[from.1931, ” 

. Poe percent . ea 

| Granite: , on | | a es os « 
7 Building stone (cut stone) _....-----.---.---------cubic feet-- 2,171,880 | = 1,477,000} ... 32 i 

NW gNe. ont e eee nner enneeeneeeeneeenee-| $6,740,729 | $4,179,000 |  — 38 oy as 
Average value per cubic foot..---.-.---------.------------ $8210] 6 $2.83 fel SO ls 

Monumental stone-.-----.------------------------cubie feet_- 2, 231,320 1,550,000; .  —38l ms 
-.. «Walue....--.2---- 2 ee -------| $7, 456,512 | $4, 474, 000 —40 OS. 

| Average value per cubic foot_...--.-.---.-.---.----------- $3.34; © $2.90 [..--.----. |. ee 
Paving blocks.....--.-----------+------------------number.-} 21, 287, 500 6, 812, 000 —68 ry 

. Value.._....---2- 2-2-2 ---- = ------]} $1, 859, 485.] | $595,000 | = —68 ok 
Other granite, value 2...........--....---.--------------------| $2, 201, 889 } 3 $1, 255,000 |_.--.----- re 

. Total value..........-----------------------------------| $18, 258,615 | $10,503,000]: —42 a 
Marble: . 7 _ pe fo ae 

Building stone (cut stone). ...._.-----------.-----cubic feet_.-|. _ 1, 661, 350 1, 667, 000 —+0.3 AN 
Value-...-_.+--------------------------------------------| $7, 842,496 | $5, 539, 900. —29 7g 
Average value per cubic foot_.-...------------------------] $4. 72 > $2.96 Jee . er 

» Monumental stone_..-..........-.-..--.--...-----cubie feet __ 637,830 417, 600 —35 eee 
Value....-----.-------------------- == === ===} $2,177, 656 | $1, 609, 700 |. —2%6 a 

. Average value per cubic foot_...-..-..-------------------- $3. 41 $3.85 |...--.---- ota 
Total value........-----.-.----.------------------------| $10,020, 152 | $6, 149, 600 —39 oy 

Limestone: ~ | . i oa 
Building stone (cut stone). .....-.--.---.---------cubic feet_- 8, 973, 080: 6, 640, 000 —26 gt 

. Value......-...---.-------- ee eee ee eee eee $10, 5A0, 845 $6, 535, 000 . —38 co ey 

- _ Average value per cubic foot.......----------------------- $1.17 $0.98 j---------- 1 ¢ 
Other limestone, value 4. .._.....-.-.---.--------------------- $699, 453 $ $433, 700/|_._-__---- oe 

, Total value....-.--.----.----- +--+ ae ene $11, 240, 298 $6, 968, 700 —38 - oy 

Sandstone: — | ap 
Building stone (cut stone). .......-.--.-----------cubic feet _- 1, 073, 990 |. 660, 000 / —39 aa 

Value........--------------------------------------------] $1,925,816 | $924, 000 52 nt 
Average value per cubic foot-...-..----------------------- _ $L79 1 $1.39 |...---.--- oe 

. Paving blocks. ..._.--.-----------------------------number-.- 1, 153, 090 815, 000 —29 ae 

Value... .-.------------------- eee eee $78, 673 $65, 000 —17 oe 
Other sandstone, value 4.....-....----------------------------1 $1, 228, 625 $598, 600 |_..-..--.- oa 

Total value__.....-----------------------2--------------| $8,228,114 | 1.587, 600 —51 oy 
1 Figures for 1932 subject to revision. , | ve 
3 Rough construction stone, rubble, and curbing. | 
3 No figures available; estimate only. . : 

‘ Rough construction stone, rubble, curbing, and flagging. . | 

; . . | 577 |
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oe Salient statistics of the dimension-stone industries in the United States, 1931-82— | 
Be | | — . - Continued | | ' 

Be ‘| Change — . 
hal - . , 1931 ~ 1932 from 1931, { 
ae a percent 

Bhat: SE 7 | | Pe _  Reofing slate. -___.-.-----.-2-. 22-2... -SQUuares_- 277, 700 |. 136, 000 —51 _ ae Value.__...-------------- 21-2 ee eee ------------| $2, 364, 861 | $1, 000, 000 —58 . 
Pe Average value per squafe_.__...--_.--.---.-.----------- $8. 52 $7.35 |: ee 
ee - . Mili stock. ..-----.--.-_------.-.-._.------..----square feet_- 5, 794, 380 2, 828,300 | —51 Bs Value_...._---.-----.-----0--------2- +2 ---------------| $1,754,084 | $830, 000 —53 | 
a _. Average value per square foot. ._.._.-2--2 0-2 eee $0. 30 $0. 29 |_----- : Be . Flagging and miscellaneous-_-...................-square feet__ 765, 620 296, 000 —61 
ye , ‘ 7 . Value... 222 $66, 904 $33, 000 —~51 pe _ Average value per square foot..__.-------------22221-----| $0. 09 $0.11}... goon | Total value-....-.--.-.----.---------------.--.-.-.-.---| $4,185,819 | $1,863,000 —55 ee - Miscellaneous building stone__-.--...----.-.--------.------toms__| © 84,220 | 5 68,000 |_-_- 2-2. | 
Meee Equivalent in cubic feet.__.......-.222---- 2-2. eee 935, 780° 756, 000 |..-------. me, otal, UUer nner nrnenenenenenenenene| $216,559 | #9835, 000 [77TTT7TT | 
Si otal:. oo 8 Coe, Boe = _ Building stone (cut stone)_.-..-..............----cubic feet__] 14, 816,030 | 11, 200,000 | = = —24 : Be Vale. .....----------------22e eee n ee nn ee ne nn nnneeeae-e--| $27,049,886 | $17,177,900 |. —36 | Be Monumental stone_.......-._-.---.-.1_--.--_....--eubie feet__ 2, 869, 150 1, 967, 600 —32 
Pep |. Malue.--- 2-2-2. e-e-pee--eee----| $9,634,168 | $6,083,700 | . ~—31. 
py _ Paving blocks---.-...-.----------------------------number__| 22,440,590 | —-_7,627,000|.. —66 | 
Ba _. Walue. ..--.---------------- eee eee eee eee enl--=-| $1, 938, 158 "$660, 000. -—66 
ie _ Other stone, value ¢...-__------------------+-----------------] $4, 124, 967 | $2, 287,300 |-.___...- Be Slate... 220222222 e eee eee e ee tOnS. 138, 440 | 68, 400 —51 Bo _ Value. __...-----2---------- neg eeene eee ---ne-------] $4, 185,819 | $1,863,000) 35 
Yo | Miscellaneous stone (building) _-...._.._..._.._._-eubic feet_- 935, 780 5 756, 000 |-.-------- fe Vale... -------ee--eet ence cece nneneeeeecneneeneee] $216,550 | 5 $635,000 [-2227TITI 
Be otal value. ewe ----------s--e------.-----..) $47, 149, 887 | $28, 706,900 | —39 | hoo Dota tonnage... 2222222 IIIT] 894 920 |" 942? 000 —33 | 

fo - 4 Rough construction stone, rubble, curbing, and flagging. — : ° - 
pe " 5 Includes soapstone. . . 

— | The preceding table of salient statistics briefly portrays the con- | 
Be ditions in each branch of the industry in 1932 compared with 1931, 
es the column at the right showing the percentages of change. Complete. 
bo 1932 figures cannot be compiled until later in the year because all 
o . the hundreds of questionnaires sent out by the Bureau have not 
ae yet been returned. Figures for marble and slate are nearly com- 
- plete, but many are lacking for granite, limestone, sandstone, and | 
- miscellaneous stone. | : . 

: Knough 1932 statistical data on limestone and sandstone are avail- 
| able to permit making fair estimates of the quantities consumed for | 

| certain uses. It seemed advisable, therefore, to segregate the more 
complete data and to group figures for the other uses. Thus, rea- 
sonably accurate estimates have been made for cut stone, monu- 

- Inental stone, and paving blocks. Materials devoted to other uses, 
for which 1931 figures are complete and 1932 figures are estimated 
on arbitrary bases, are grouped under the headings “Other granite”, 
‘Other limestone’, and ‘‘Other sandstone.” 

Defimtion of terms.—Dimension stone is a general term covering 
stone sold in the form of blocks which, with certain exceptions men- 
tioned later, are cut to definite shapes and often to specified sizes. 
It includes cut, carved, and also roughhewn blocks of building stone; 

| monumental stone; paving blocks; curbing; flagging; roofing slabs; 
and many special products, such as tubs, sinks, blackboards, furnace 

_ blocks, steps, baseboard, and floor tile. Such products are con- 
trasted with crushed and broken stone which consists of irregular 
fragments that are sized chiefly by mechanical screening or air 
separation.
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a A border-line group includes rough wall stone, rubble, and riprap. ne 
Although the first two may consist of quite irregular fragments, they ae 
are used with mortar in building masonry walls and are classed with va 

dimension stone. Riprap consists of irregular masses used in loose 8 
piles without cementing material and is therefore included with Oe 
crushed and broken stone. | oe , “4 

Processes of quarrying and manufacturing, uses, and market a 4 

| channels of dimension stone differ greatly from those for crushed stone. _ ae 
Because there is so little similarity between these two great branches eens 

of the stone industries it seems desirable to discuss them in separate Of 

chapters, therefore no consideration is given herein to crushed-or- 8 
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Figure 55.—Trends in building stone sold, 1916-32, by kinds: A, Quantity; and B, value. | oe 

pulverized-stone products. Slate, which heretofore has been con- we 

sidered in a separate chapter, is now included with the other varieties . 
| of dimension stone. Soapstone, formerly included with talc, also is | 

discussed in this chapter. : 

Interrelation in use of limestone, sandstone, granite, and marble.—For | 

certain important products different varieties of stone are used inter- 
changeably. Their relationship is presented in graphs showing the | 
history of production of each major variety. Thus their relative 
growth or decline and their price history may be compared. 

Trends in the use of the different varieties of stone for building | 

purposes are shown in figure 55. In volume of production (fig. 55, 

18221733 —38 :
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| ___ A) limestone always leads, making the greatest growth of all varieties 
Be and accounting for more than half of the total since 1922. Granite 
Age stands second, and its output has receded less than that of limestone _—_. 
-. ss during recent years. Sandstone maintained a fairly uniform course s 
Boe for many years, increased considerably in 1929 and 1930, and declined | 4 
fee rapidly thereafter. Marble, the smallest in volume of production of | 
Bo _ the leading building stones, has shown no striking fluctuations. ; . 
». Figure 55, B, shows the value of production over the same period, 
eo _ Including the value of finished products of plants operated by quarry . 
“. .. companies, but only that of rough blocks sold by quarrymen toinde- 
~~ pendent fabricating plants. Therefore, the figures comprise some  __ 

pele o oe, | 

ge Bame FF TT poe a 34.00 — : : | | oe 

eae . , ok o He 8 s00b-¢- JS OS® | | 

pete : a . 
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FIGURE 56.—'Trends in memorial stone sold, 1916-32, by kinds: A, Quantity; and B, value. 

rough-block and some finished-product values but are comparable 
to a degree because independent mills exist in each of the four main 
branches of the industry. 

It will be observed that limestone leads consistently in value as well 
-as In quantity of output. Marble, although the least of the four 
varieties in volume of production, 1s second in value, reflecting the 
relatively high price it commands per cubic foot. Moreover, a large 
proportion of all marble sold is fabricated by quarry companies, ) 
and the figures represent finished-product rather than rough-block 
values. Since 1926 granite has maintained a higher level in value 

| than in volume, reflecting a smaller recession in unit prices than is 
apparent for other varieties of stone.
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- The history of memorial-stone production for the past 17 years is oe 
traced in figure 56, A. Granite has always provided the greatest ne 
quantity of material for this purpose but its use has fluctuated more ey 

| than that of marble. Both have decreased rapidly since 1929. The ee 
_ price curve shows an exceptionally high unit value for marble in 1920, og 

but thereafter granite maintained a higher level until 1932 when mar- ae: 
ble, unlike most products, increased substantially. = = - _ aE 

_. Eighty to ninety percent of all paving blocks are granite and the on 
rest chiefly sandstone; smaller quantities of trap or Other varieties of _ con 

| stone are unrecorded. Street paving has increased enormously in the __ oe 
; last 25 years, and a corresponding increase in demand for paving To 

blocks would be expected; however, this has not occurred, because ae 

© 800 PTT 7 Te eT | a a 
— ~ oe er 3 a keep T Seem TF] PPPPrCEP ETT) | ee gb pe ee 

60 ) : — —- _ . — § 
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FIGURE 57.—Trends in production and unit value of paving blocks sold, 1912-32, by kinds. oy a, 

concrete has been: substituted very: widely instead. Consequently, “ 
_ paving-block production has declined steadily, particularly since: 1923. as 
The sandstone branch of the industry, although much smaller, has ae 
maintained production fairly well.. It has, of course, failed to keep ce 
parallel with the growth in paving but has not shown the downward “ie 

. trend apparent in granite. Production in 1930 was, in fact, nearly a 
equal to that in 1923. Figure 57 pictures trends in paving-block Og 
production. Be . | oe 

Curbing is often exposed to very severe shocks and excessive abra- 7 
sion. On account of its toughness and strength, stone has withstood : 
the competition of concrete better than paving blocks. —_ od 

| Stone vn relation to other industries —As stated previously the prin- on 
cipal markets for stone are the construction industries. It is inter- ; 
esting, therefore,-to trace trends in construction of various types 
during recent: years. ‘The following table presents data, hearing on. | 

_ markets for dimension stone. | a
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Be _ Summary of data relating to markets for dimension stone! a | 

Ss | oa Oo | Agetage, 1928 1981 19322 | : 

: no | Construction contract awards: 3 de : : | | 
Geo -. ‘otal floor space, monthly average oo | 
ee | square feet__|......_.._.-___ 80, 547, 000 30, 487, 000 | 12, 966, 000 
Be Index numbers ‘_.....--..------------ 5 100 . 124 47 | 20 
gees = Total value, monthly average...-.........|.-....-.----_--| $552, 357, 000 | $257, 737, 000. |$112, 613, 000 
re . Index numbers !..._...--..--.------.- 5 100 137 — OY 28 
a | _ . Residential floor space, monthly average , So . 
ae oo - square feet__j--.....-.-.---- 47, 365, 000 15, 856, 000 6, 134, 000 oo. 
a Index numbers 4_...------.----.-....- 5 100 122 41}. 16 
ge Residential, value, monthly average._.._._|--..-..-:------| $232, 360, 000 $67, 616, 000: | $23, 339, 000 
Bee , Index numbers 4. _..------.----------- 5100] © 126 87 13 

ne Building permits: 6 — ; fp ef 
Bec Total value.......------------------------|$3, 659, 197, 000 |$3, 304, 670, 000 |$1, 237, 985, 000 |$481, 490, 000 
Bo Index numbers #......--.....----..-.- 100 - 90 34 13 
ee Engineering construction: 7 | a 
ve | - Value, monthly average.......--..-.------| $179, 517, 000 | $298, 215, 000 | $204, 515, 000 $101, 609, 000 
Wee Index numbers 4__..----.------------- ‘ 100 166 114] | 57 
hte . Government contract awards: ° : | 
ze a . States, total value....---..-----.---------- a ew eww ww nena nemew ewe ewe ecee $83, 932, 889 $53, 261, 615 

er 7 _ Federal, total value.._.-.-----------------|---------------|---------------| | $141, 102, 645 [$149, 849, 762 

: “ / 1 Most of the information in this table is available by months in Survey of Current Business, U.S. 
ee Department of Commerce. -_ 7 . oo 
Bore | 2 1932 figures are subject to revision. ° 
pe 2 Compiled by F. W. Dodge Corporation, for 37 States east of the Rocky Mountains. 
Be | 4 Computed on basis of 1923-25 average equals 100. _ 
Bee . 5 Partly estimated from data for 27 States. Oe 
ee . 6 Compiled by U.S. Bureau of Labor Statistics from figures for 257 cities. . 
ea, 7 Compiled by Engineering News-Record; covers heavy engineering construction contracts awarded. - 
eee _.  §Compiled by U.S. Bureau of Labor Statistics. | So , 

Be It will be noted that every kind of building except Government 
Boe contracts declined 13 to 57 percent in 1932 compared with the 1923-25 
. °. average. State and Federal Government contracts, on the other . 
yo hand, have maintained a high level. It is apparent, therefore, that 
Bo Government construction was the mainstay of the stone and other 
~-._-- puilding-material industries during 1932. | 
Meg _ Figure 58 compares stone production with activity In various , 
oe - related industries. The quantity of building stone sold in the peak 
noe year 1929 was almost four times as much as production in 1918, a | 
mS subnormal year in the nonmetallic industries. This rate of growth, 

: however, is comparable with the astonishing increase in the produc- | 
| tion of cement, crushed stone, and sand and gravel during the same 

period, caused by the vast highway programs and by greater use of 
these materials in general building. Face brick kept pace with the 
exceptionally high level of building activity before 1929 but began 
to decline before building stone. 

On the other hand, monumental stone evidenced no similarity to 
_ the widely fluctuating curves of materials related to construction. 

Periods of industrial depression, such as 1921 and 1930-82, affected 
sales of monumental stone because of the generally decreased pur- 
chasing power of the people. However, there appears to be a long- 
time downward trend in production. 

The curves of construction contracts awarded and structural steel 
indicate the current demand for construction materials. Various 
construction data, including shipments of fabricated structural steel, 
are available in Survey of Current Business.’ 

1 Published monthly by the U.S. Bureau of Foreign and Domestic Commerce. The subscription price 
of $1.50 a year includes the 1932 annual supplement, the 12 monthly numbers, and the 52 weekly supple- 
ments. Remittances should be sent only to the Superintendent of Documents, Washington, D.C. |
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 .Employment. conditions.—Conditions of. relative employment and oa 
pay rolls:in the quarry and other industries are shown in the following re 
table. The quarrying and nonmetallic mining industries in 1932 me 
maintained a higher relative level of employment and pay rolls than 2 
the metalliferous. mining industries, but a lower level than.the man- re 
ufacturing industries. - a oe 

a . oe wy ¢ , ‘ : . wy 

| 50,000} ———— 7 oye 
ot eee, Lumber ( thousands of board feet) — . sen ms 

a, beg otal building stane ( cubs feet) : - 4 

- _ spool ce Monumental stone (cubic fegt) ; . on 

; : 2. a | Structural steel (short tons) owomnn. . _ 7 a 

D7 . ‘ : ° 7 . | poo mwne , Wea oe? “A : woo care 

> |. oe 7 rr mens rn \ ‘\ Ss NER 
2. Se 4 yg. : | NS =. a 

} Fo | 8 Face brick (thowsongef a . a 
| 1000 — : " > , Wawa ear —_—— A \ * . og 

. Sy — ~~ ” Construction contracts awarded wee ae 

at BRN fee ote _ (thousands of square feetaf floor space) | NX. AY | aE 

7 500 NTF 7 — | coe 

. ooo sh Cement, lime, and: aggregates — paryr renee : a 

a wig Foote. (Thousands of short tons) oa siner than grarutes or flour» ma Mi 

| 1916 1920 1924 1928 1982 oe 

| _ Figure 58.—Trends in the stone and construction industries. Data for production of building and monu- | a a 
mental stone, .slate, cement, lime, and aggregates are from Bureau of Mines statisties. Figures for 1932 oe 

: are partly estimated. Data for lumber and face-brick production are from U.S. Bureau of Census oe ahd 
oo statistics. The 1932 face-brick production is partly estimated. Construction contracts awarded. are s ay 

' figures of F. W. Dodge Corporation covering 37 States east of the Rocky Mountains. Data for ship- . or eae 
ments of fabricated structural steel are from Survey of Current Business, published by U.S. Bureau of . ae a 
Foreign and Domestic Commerce. The vertical logarithmic scale facilitates comparison of unlike com- . ode 
modities varying in units of measurement and differing greatly in magnitude. The slopes of the indi- © oO oat 
vidual curves are proportional to the percent increase or decrease from year to year. Thus, building stone : ous 
and the group composed _of cement, lime, and aggregates declined less in 1932 than did slate, brick, or a “i 
construction contracts. Monumental stone declined least of all. | ‘e 

an af oy ’ . . . : . . Sy 

| Indexes of employment and pay rolls ! cee 
. oe hee 

| |  [12-month average—1920= 100] | : a “4 
__ a —_ he 

| | | 1980 1931 1932 ag 

Quarrying and nonmetallic mining: . . | , ne 
Employment._...........-.-.--------------- eee eee eee 84.3 67.4 49.0 “ay 
Pay rolls_._...-.-.--2------ eee eee eed. 79.3 53. 4 29.1 ow 

Metalliferous mining: oa 
Employment.........-.--.------.---------------------2- een 83. 2 59.1 36. 5 A 
Pay rolls_-_-.-...-.---------------------------------------- =e 78.0 44.8 21.6 oo 

Manufacturing industries: oe 
_Employment..-.....---------------------------.----2-- eee eee 84.7 ' 92.2 60. 1 are 
Pay rolis__..-.-----.- oe eee ee ene 81.3 61.5 41.6 ay, 

1 From Trend of Employment, issued by the U.S. Bureau of Labor Statistics. | me 

_ Retrenchment in fixed charges.—During the past 3 years of low pro- - 
duction the burden of fixed charges has been heavy. Companies 
operating on a royalty basis have some advantage, because if pro- 4
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- duction does’ not fall below minimum requirements royalties are pro- 
') > portional to output. “ Most: companies, however, are burdened. with - 

heavy capital investment and other charges that continue with little 
- abatement even though production may be greatly reduced... =~ 
~~ Definite steps have been taken to promote economies that will 
~*-yeduce overhead expense. To attain this object, companies in some | 
Popa districts consolidated even during the more prosperous years prior to | 
".. .-: 1980. Advantages accruing from more centralized control, reduced 
» overhead, and higher specialization in manufacturing processes will | 
“doubtless encourage further consolidations... During the past 2 years 
-o«.  @ reverse trend has-been noted.among crushed-stone companies—a 
~~. return to the small wayside quarry. No such reaction has been 
Been oo noted’ among producers of cut stone because processes of manufac- - 
Pee ture are too highly specialized to permit profitable operation on a 
e smali scale. | oe eee | : 

Imports and exports.—The principal varieties of stone imported a 
=... into the United States are marble, granite, and travertine. Italy, 7 
. .  France,,.and Belgium are the principal. sources of marble. Onyx | 
* marble 1s imported from Mexico.. The chief imports of granite ‘are— 2 
» black varietiés from Sweden and red, varieties from Finland. ‘Traver- 
«~~ tine Imports originate principally in the famous Tivoli deposits near - 

k. . - _Imports of dimension stone during 1932 are summarized in the | 
g.. following:table. Marble imports decreased about 53 percent in value ss» 

ee compared..with 1931; granite, 40 percent; and travertine, 63 percent. ; 
ae _ Exports of.stone from the United States are small. Marbleisthe 

Be ss principal: variety exported, and most of it. is. shipped to Canada. | 
ges Exports of rough or dressed marble in 1932 were 30,691 cubic feet, a 
Bo valued at $99,943. | oO Be , a 

ee a oo Stone imported for consumption in the United States an 1932, by classes — - . 

— Glass | Quan. value | sass Quan- Value mo ' - ma _ tity oa | tty nee . 

~ a a Marble, breceia, and onyx: 7 | Quartzite.........--short tons..| 51,415 | $79, 979 
| In blocks, rough, etc. - | ‘\ Travertine stone (unmanufac- 
: cubic feet._| 153, 660 | $318, 469 tured)_.....-.-....cubic feet_.| 37, 706 23, 583 
a Sawed___.__..._.....do_--- 168 619 renee eed 

Slabs or paving tiles Stone (other): 
superficial feet._| 232, 264 71, 832 Dressed __-----------------.]--.------ 9, 163 

All other manufactures_.._.|_........|. 64, 724 Rough (monumental or 
Mosaic cubes of marble or onyx: building stone) 

| 1 a 54 cubic feet..| 25,931 | 18, 867 
————_———_|——_———_ Rough (other)_..----.-.-....}...-....-| 10, 717 
---------| 455, 698 | re 
———— | ---------| 38, 747 

Granite: —————- —_—_———— 

Dressed.._------cubic feet__| 18, 193 90, 700 Grand total_......--.---__|_--------| 766, 706 
Rough. _...-_.-------do__-.| 49, 140 77, 999 

| 67,333 | 168, 699 

a GRANITE 

Markets and uses.—Buuding-granite sales dropped about 32 percent 
in quantity and 38 percent in value in 1932 compared with 1931. 
Corresponding decreases for monumental stone were 31 and 40 percent, 
respectively. The paving-block branch of the industry receded most 
during 1932, sales decreasing about 68 percent in volume and value.
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: The principal. constituents of granite, are harder than steel, con- S : 

sequently the stone is. costly to quarry and dress.., It is, in.fact, the a6 
hardest of all. building or ornamental stones. commonly used. ..On . oo 

_ gecount of its crystalline nature, attractive colors, and. ability to take 8 
. a high polish granite is a popular stone for high-class architectural, os 

- ornamental, or memorial uses. a ot “e 
| The two principal uses of granite are for building purposes and for | og 

| monuments. As a, building stone it.is employed for entire. exteriors A 
or only for base courses, columns, sills, steps, caps, cornices, of other ee 

| trimming. It may be used with either tooled or polished surfaces. ay 
| Polished stone is costly but is preferred by many because it is attrac- oe 

tive and easy to clean. Pe | . a 

Granite is very widely used for memorials; in fact, the quantity 2 
and value of granite sold for monuments exceed that-sold for building. a 
It has a Nation-wide market range. Monuments from the best- ee 
known deposits may be found in cemeteries in‘all parts of the country. oa 

_. .. Granite is the principal material for. paving-block manufacture. | “ia 
Because of its hardness and toughness it withstands the abrasion of | os 

| heavy traffic. = |. cee gba se 
> Review by States —The granite industry is: widely scattered, the =  °} 

: chief production being from the rugged: Appalachian ..district..of — en 
-—— gastern United States. The principal producing States outside this eae 
--- region are Minnesota, Wisconsin, California, and-Texas. Asindicated eee 

_- by preliminary figures, the chief States in: output of building granite te 
a in 1932, in order of their importance, were Mame, New Hampshire, ae 

Massachusetts, Vermont, Georgia, North Carolina, Minnesota, Texas, _ os 
oS and California. The leading position of New England is due to. an oo 

abundance of high-grade granite, to convenient water transportation, = 3 ~* 
and to proximity. to large centers of building construction: All of 

) the important producing States showed a substantial drop in pro- os 
duction during 1932, except New Hampshire, where: there was. a _ 

: considerable increase. 2 aa 
me The leading States for production of memorial granite in 1932,in 

order of importance, were. Vermont, Georgia, South Carolina, Min- og 
-nesota, Massachusetts, Rhode. Island,. Wisconsin, Maine, North | us 
Carolina, and Pennsylvania. Final-figures may change their relative o 

| position. All showed a substantial drop in 1932 compared with oe 
1931: The leading production centers are Barre, Vt: (614,000 cubic | oa 
feet valued at $1,544,000 in 1932), which supplies a fine-grained gray ve 

: granite; Quincy, Mass., which offers a coarse-grained gray variety; on 
St. Cloud, Minn., where the principal stone quarried is a medium- aa 

: grained red granite; Westerly, R.I., which sells fine-grained gray, . o 
blue-gray, pink, and buff stone; and Elberton, Ga., which produces a ‘ 
fine- to medium-grained blue-gray variety. = 4 "3 

| Maine produced more than half of the entire output of granite 
paving blocks in the United States. The proximity of quarries to oS 
water transportation is advantageous in marketing. Other States 2 

: producing paving blocks, in order of output, were Massachusetts, a 
Georgia, New Hampshire, and Wisconsin. — ne - 

Improvements in technology—Producers of standard building, 
memorial, and paving granite place on the market products of superior | 
quality, but they are handicapped by the heavy expense of quarrying : 

: and dressing a stone of unusual hardness. Quarry and mill operators ® 
therefore are directing their energies toward the development of a
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| equipment and processes that will reduce the cost: of production. - 
Bee Much progress has been made in perfecting circular saws and drag- aS 
_ | _ saws that cut much more rapidly than those formerly used. Surface- - 
oes finishing processes have been greatly improved. Abrasive wheelsnow 
oa perform many operations more quickly and accurately than do hand , 

Be tools. Drum drills have been used successfully for cutting granite - 
-.. @ores moré than 4 feet in diameter. Improvements in drills and | 
po wedges and more complete electrification have accomplished: other 
es economies in quarrying. Such improvements in technique strengthen - 
— _ the position “of granite in a highly competitive market. = = «- 

oe Markets and uses.—Production. of marble was maintained fairly. | 
be well in 1932, but values fell greatly. ‘The output.in cubic feet declined 
be about 15 percent and the value nearly 39 percent compared with.1931. 
a There was only a small decrease in the quantity of building marble 
ee _ produced, but the value dropped from an average of $4.72 to-less than. 
mo $3 a cubic foot. a | 7 Pt og sand 
pe Because of its beauty and permanence, marble has long been re- __ 
Coe garded as a choice material for architecture. It has constituted an: 
ee important branch of the stone industry of the United States fora  —> 
we great many years. Marble is employed principally in two ways—asa -— 
Ho building stone, for which purpose two thirds to three fourths of the ——_- 
ee: total production is used, and for the manufacture. of monuments. | 
Pe _ It may be used for entire exteriors of buildings or for trimming only: 
feo The: more ornamental types are utilized for interior decoration. 
"= Marble is employed extensively for steps, floor tile, and sanitary uses. 
er - Production for building was maintained remarkably well,.consider- 
ee ing the general stagnation in construction work, which in 1932 was 
re only 28 percent of the 1923-25 average. The following discussion. of 
Pi the marble industry in individual States indicates that conditions 
wes varied throughout the country. Government projects provided a - 
vo large part of the market requirements, but they were confined to 

relatively few localities, probably accounting for the great variation 
| in conditions from State to State. a 

| Conditions in the monument trade were quite different. The 
: number of cubic feet reported was only approximately two thirds of 

that for 1931, but the average price per cubic foot was considerably 
higher. | | | | 

, REVIEW BY STATES | 

The principal marble centers of the United States are Vermont, 
Tennessee, Georgia, Alabama, and Missouri. Smaller quarries are 
operated in about 12 other States. 

Lennessee.—The marble industry of Tennessee is centered in the 
territory surrounding Knoxville. From 15 to 20 companies are nor- 
mally in operation, but activity was somewhat reduced in 1932. 
Production fell about 21 percent in quantity and approximately 23 

| percent in value compared with 1931. | 
Georgia.—The marble industry of Georgia is confined almost en- 

tirely to the district surrounding Tate and Marble Hill, Pickens 
County. Several types of architectural and monumental marbles are 
obtained from a number of deep quarries. The number of cubic feet _
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- produced in the district in 1932 was about 35 percent less than in ae 
1931, and the value dropped about 50 percent. as 

| ., Missouri.—Carthage, Jasper County, and Phenix, Greene County, as 

are long-established centers of marble production in Missouri. The a 

Ozora district in Ste. Genevieve County is a more recent development. os 

It provides a fossiliferous marble used principally for interior decora- Oe 

tion. Production in the State in 1932 fell about 13 percent in volume Ps “ 

and. 30 percent in value compared with 1931. ot as 

| Alabama.—-The marble belt of Alabama lies near Sylacauga, south- of 
ern Talledega County. White and clouded varieties are sold for a 

7 architectural and monumental uses. Activity in this district increased eg 

| in 1932; the volume of production more than doubled, and the value . og 

increased more than 47 percent compared with 1931. ae | os a 

- Other States and Territories —Commercial marbles occur at Tokeen, ee. 
Marble Island, and at Calder, Prince of Wales Island, Alaska. The gf 

- Alaska quarries were idle in 1931 but resumed activity in 1932. oe 
_ Gray marbles have long been produced near Batesville, Independ- | ae 

ence County, Ark. An interesting recent development is the produc- ae. 
tion of black marble near this place. oe a - 4 

| a Marble is produced in small quantities at several points in Cali- - 
ormia: 9 0 pe! a . a 
A marble quarry has been operated for many years high in the ree 

- mountains in Gunnison County, Colo. = st. ne oe 

- ‘White and verd antique marbles are quarried in Maryland, the og 

/ former at Cockeysville in Baltimore County and the latter at Cardiff, eB 

_ ‘Harford'County. ne | oe | : 

| ~ White and verd antique marbles are also produced in Massachusetts, ok 

the former at.Lee in Berkshire County and the latter near Westfield ou 

_in’Hampden County. The principal quarrying centers of New York es 

. are Wingdale, Dutchess County, and Gouverneur, St. Lawrence wa S 

founty. ) 8 
“The foregoing minor producing States show a much smaller pro- ag 

duction in 1932 than in 1931, but a large increase was recorded for one 
the quarries at Thistle, Utah, and activity in Cherokee County, N.C., ae 
wasrenewed. —= > | aa 7 an 

LIMESTONE : “s 

| Markets and uses.—Preliminary 1932 figures for cut stone, the most __ 4 
important product of the limestone industry, indicate a decrease of RH 

26 percent in quantity and 38 percent in value compared with 1931. oe 

Estimates of production are shown in the table on page 577. Very little aoe 

| of the rougher types of building stone, including rubble, was produced, : 4 

because only small quantities are used in Government and other large oe 

buildings which consumed most of the output. ee 

Limestone is the most widely used building stone in the United as 

States. The largest quantity is employed as cut or roughhewn blocks er 

for exterior walls of entire structures or for certain parts, such as 5 
window sills, caps, cornices, or base course. It is also used extensively oy 

for interior structural and decorative purposes. Negligible quantities 8 

are used for curbing, paving, and monuments. | . 

Because of its relatively low cost, attractiveness, and durability a 
limestone is used widely for Government structures. It is used “ 
extensively in the immense Federal buildings in Washington, D.C. a
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Pe _ With the exception of Radio City in New York and a very few other — 
ss large private building enterprises the limestone industry found its 

fo chief outlet during 1932 in Federal, State, and municipal construction . 

ae - “During recent years several smaller companies have been. con- 
po solidated with larger ones. Thus, overhead expense has been 
Pe as, reduced, and with a decreasing use of old-type mills and equipment o 
BP operations have become more efficient: There are also many large 

well-equipped and efficient independent mills. © : : 

Be ees REWIEW BY STATES: sss - 

— Alabama.—High-grade oolitic limestone quarried at Rockwood, __ 
--._. Franklin. County, ‘Ala., is fabricated into cut-stone products and = 
—.__. shipped'to. many cities. The output in 1932 was less than half that | 
eee WM 9B ae 
pe _Colorado.— Travertine is quarried near Salida, Fremont County, 
Po Colo., and green. siliceous limestone near Manitou, El Paso County. 
& Production was almost at a standstillin 1982. = - 
ee - Florida.—Shell limestones, some.of which resemble travertine, are - 
=... quarried at several points in Florida. Production held up well in 
Foo 1932, although prices were lower thanin.1931.00 0 
ges Indiana.—Indiana oolitic limestone is one of the most. widely . 
» >... known-building stones, Normally, Indiana produces 80 to 85 percent | 
a —s of the: building limestone in the. United States. The principal 
“quarries are in Lawrence and Monroe Counties near Bedford and 
ge. Bloomington. Twelve or more quarry companies operate well- Se 
yee _ equipped mills for sawing the stone into slabs or fabricating it into | 
bo _ finished, products. Moreover..12 to 15 independent mills in the 
Bo _ district. normally are active. They purchase rough blocks from 
Boe quarry companies and manufacture cut-stone products. Indiana 

ae limestone is shipped to all parts of the country and to Canada and 
Bey exico. . Coe Oe - | . 

_ Sales by quarry companies in 1932 decreased about 24 percent 
ce in quantity and 36 percent in value compared with 1931. The rela- 
. tively low value reflects keen competition for the limited market 

requirements. | oe | 
: Kansas.—Rough and sawed limestone was produced near Silver- 

dale, Cowley County, Kans. | | 
| Kentucky.—Production of oolitic limestone at Bowling Green, 

Warren County, Ky., was very small in 1932. 
| Minnesota.—Attractive gray, yellow, and mottled limestones are 

quarried near Mankato and Kasota, Blue Earth and Le Sueur 
Counties, Minn. Architectural limestone is quarried at Winona, 

| Winona County. Production was maintained fairly well in 1932, 
7 although prices were considerably lower than in 1931. 

Montana.—Development of a travertine deposit near Gardiner, 
Mont., was reported in 1932. | 

Tezas.—Texas is becoming increasingly important as a limestone 
producer. An oolitic stone similar to Indiana limestone is obtained 
principally at Cedar Park, Williamson County. Other deposits are 
at Lueders, Jones County, and near Del Rio, Kinney County. The 
output of the State in 1932 was about double that in 1931.
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Markets and uses.—-The building-sandstone industry declined about __ ge 
39 percent in volume and 52 percent in value in 1932. compared with on 

| 1931. Paving blocks decreased about 29 percent in number and.17 0, 
percent in value. Figures for curbing and flagging in 1932 are not yet Oo 

: available. | | | EE 
-. Sandstone, as the name implies, results from consolidation of sand ag 

grains into rock. It is used widely for building purposes and toa =. =» 
| smaller. extent for paving blocks, curbing, and flagging. . ‘The: manu- Oe 
7 facture of. grindstones and pulpstones from: sandstone, formerly .an_ een 

| important industry, has declined greatly because of increasing com- — 8 
_petition from synthetic abrasive stones: | a 

Sandstone may be employed in buildings for entire exteriors, col- ka 
umns, steps, and trimming.or for interior structural and ‘decorative ee 
purposes. It is used widely in public and private buildings and is mar- NE 

- _keted in all parts of the country... As with other types of building stone, oe 
recent trends are toward the use of the rougher, seam-faced, highly OG 
colored sandstone. = 8 = = Peg ee oe 

__- ‘Wire saws are used successfully in making primary cuts in at least — - A 
one sandstone quarry and probably will find wider use. They are ee 
employed also in several sandstone mills or yards for jointing blocks of gas 
stone, cutting columns, and even for removing larger masses of stone ei 

_ in carving processes. | ms ES od 

| Qalifornia.—The sandstone. production of California, consisting a NG 
'. principally of rough construction stone, flagging, and rubble, in 1932 ma 
- dropped to a mere fraction ofits 1931 volume. .- | ee 
- Connecticut—The well-known “Portland brownstone” is the AE 

co most, widely used sandstone of the State, but sales in 1932 were very =, 
small ee po re 

ms _ Indiana—Sendstone is quarried in Indiana a few miles south = 
of Mitchell in Orange County, and at St. Meinrad in Spencer County. = | 
Production was very small in 1932, but increased activity at St. oe 
Meinrad was in prospect for 19383, = od 

| ' Kentucky.—The sandstone industry of Kentucky is centered in 8k 
Rowan and Rockcastle Counties. There was..a small increase’ in oe 

| quantity but a decrease in value in 1932 compared with 1931. | os 
New York.—Curbing, flagstones, and sandstone paving blocks were os 

| produced in small amount during 1932 in New York State. = as 
, Ohio.—Ohio is the leading producer of sandstone, just as Indiana of 

is the leading producer of limestone. Normally the State furnishes e 
50 to 60 percent of the dimension sandstone in the United States. 8 

The principal quarries are near. Amherst, Lorain County, although os 
important deposits are worked at many other places in the State. - 

| All types of products are manufactured. Building stone is fabricated - 
in many large well-equipped mills. Production in 1932 decreased A 

| 40 percent in quantity and 56. percent in value compared with 1931. 4 
Pennsylvania.—Brownstone, bluestone, and many other types of oe 

sandstone occur in Pennsylvania, but production in 1932 was small / 4 
- compared with that of the previous year. = | a : of
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» . Washington.—The most important sandstone quarries in Washing- 
..., ton are in Pierce County. The industry expanded considerably in 7 
Bo . 1932 to supply building stone for a number of Government projects. 
»... | Wiseonsin.—In Wisconsin sandstone occurs principally near Lake 

‘Superior and in the west-central part of the State. Production in 
- «4932: was much smaller than that in the preceding year.- ~ = 3 —— 

ie _ » Markets and uses.—As indicated in the table on page 578, the value _ 
ae of slate production in 1932: dropped about 55 percent compared with _ 

that in 1931. _The production of roofing slate and mill stock was less 
~ than half of that in 1931, while values dropped 58 percent and 53 - | 
ro: percent, respectively. The volume of flagging and similar products | 
Be decreased 61 percent and the value about 50. percent from 1931: 
- figures. The accompanying table shows quantities and values of the  —_— 
“principal slate products during recent years. = 9 

co “Slate other than granules and flour sold by producers in the United States, 1 919-82 

pe Roofing Mal stock | Other (Begging, | Total | 

fe, mS “+I squares] Tons | Value | Tons | Value | Tons | Value |- Tons | Value ° 

garner | 6g) ea a | oe wes as |e] aso | gue a 
Bo | 340, 140 | 127,080 | 3,359, 939 | 40, 120 F758 536 6,710 | 100,732 | 173,910 | 6,216, 201 - 
Biv 1931__._.......-| 277, 700 | 103, 210 | 2,364,861 | 29, 4407} 1, 754,054 | 5,790] 66,904 | 138,440 | 4, 185, 819 - 
ee 1982. ..--22----. 136, 000 | 50, 000 | 1,000, 000 | 16,300 | _ 830,000 |. 2, 100. 33; 000 68, 400 | 1, 863, 000 

He Slate, as considered herein, includes only products that may be : 
designated ‘dimension stone.” Slate. granules and slate flour are 

mo included in the chapter on Crushed and Broken Stone. a 
we The most characteristic feature of slate is its fissility which permits | 
a it to be split readily into thin, smooth sheets such as roofing slates. 

noe Because of the high degree of resistance to weathering of the silicate | 
: minerals in slate, roofs last extraordinarily well. Splitting properties 
. combined with easy workability render some slates adaptable for 

manufacture into various mill products. a a 
| Slate products fall into three main groups—roofing slate; mill | 

: stock; and a third group including flagging, walkways, building stone, 
and similar products. Mill stock is subdivided into structural and 

| sanitary products, electrical slabs, grave vaults, blackboards, billiard- 
table tops, and school slates. Thus, a large percentage of all slate 
sold is employed in the building industries. Conditions in the slate 
industry and the building trades, therefore, are intimately related, 

| and the decided depression in building since 1929 is reflected in a 
: greatly reduced output of slate. 

Slate enters a highly competitive market for every use to which it is 
put. In the roofing trade some lower-priced materials have seriously 
invaded its field, but the lasting qualities of slate have reacted in its 
favor. When its attractiveness as well as its enduring qualities 
are recognized more fully greater demand is to be expected. To 
attain the most satisfactory service for its products the industry is | 
attempting to divert each type of slate to the use for which it is best
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adapted. Operators also are developing better mechanical equip- eg 
- ment so that slate will be able to compete more favorably in cost with og 

_ other materials. The employment of wire saws in slate mills, im- ee 

provements in circular saws, the use of drum sanders, and more aos 
economical use and recovery of abrasive sand are under investigation OS 
or in prospect. | | So a 

Some branches of the stone industry have consolidated into larger Oe 

: units, but little headway along this line has been made by slate com- | os 
panies. However, the establishment of centralized sales agencies NEE 
has been beneficial, and if the tendency toward more scientific market- | oe 

ing grows greater business is expected. No problems in the slate ag 
| industry are more difficult to solve than those of marketing, and the os 

| best thought of the industry, whether devoted to the technique of a 

|  & 19262100 | oo Se | ct 
a | | | | aE 

: 5 00 ~ Roofing, unit value7 - ed 4 
; Zz aig ; . a: 

: 2 6 3 : . . oo OS 
: | | z = Mill stock, unit value = | co | 4 

a F 400: + se | Es 
| | — . / | | \ A \ 5 os 

, | 6 , N aL oe 

5 0 NS W\ oe 
ee a Mill stock, value 20 — Oak 

. . z : ° : art ae 

| : “ { : | “a oe 
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t aoe |e ee Ler WN | wal 
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| Figure 59.—Trends in quantity and unit value of slate sold, 1920-32. | os 

quarrying and manufacture or to problems of distribution and sale, Os 
has in view more successful competition with other products and os 

systematic widening of market channels. | 7 i 

Quantities and values of roofing slate sold during the period 1920-32 a 

are shown graphically in figure 59. Since 1928 the industry has not 3 

declined as seriously as might be expected from the decided curtail- 4 

ment in building construction. According to the United States os 

Bureau of Labor Statistics building contracts in 1932, measured in 

terms of floor space, were only 18 percent of those recorded for 1926. : 

During the same period roofing-slate sales fell to 32 percent of those in 3 

1926. Roofing slate is used in two ways—for new construction and _ 

for reroofing; it is therefore evident that reroofing has materially , 
| | | vf
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eo _ assisted sales. The quantity of mill’stock sold in-1932,was about. 30 pe eS percent of that in 1926. Material used in vaults and covershas been 
im fair demand and has helped to sustain sales. Slate for.flagging 

Pe and walkways has become increasingly popular during recent years, . Bo and an enlarged market is to. be expected when building activity is = 
oe resumed. | oe yh oY - 

go | . Prices.—Market. quotations for the different grades of. roofing slate 
» vary considerably in different localities: Furthermore, sales are 
/. commonly. made. at figures other than. those quoted. Mill-stock 

prices are not quoted in the market columns. Therefore, prices are 
oo. measured best by the quantities sold and receipts therefor as reported _- 

by slate companiestothe Bureauof Mines. = 
Boe . The,unit values of roofing slate and mill stock thus determined are - 
oe! shown in figure 59. For comparison they are reduced to index  _— 
».._ numbers with 1926 equal to 100. . The high peak for roofing slatewas 

In. 1928, and the average value in 1932 was the lowest since 1919. —/ 
moo Unit values for mill stock fell a little lower in 1932 than those for  —> 
“roofing slate compared with: 1926, but they were considerably above _. 
pe _ the figures prevailing in 1921 and 1922. ~~» oe Oo 

oo a REVIEW BY STATES ae oe 
so The active slate-producing districts of the United States are the 
;.. Monson district of Maine; the New York-Vermont district, including = | Washington County, N.Y., and Rutland County, Vt.; the Lehigh | oe district, including Lehigh and ‘Northampton Counties, Pa.; the  ~— 
oo _ Peach Bottom district, including York County, Pa., and Harford | 
& County, Md.; and the Buckingham County (Arvonia) and Albemarle 
eo _ County districts of Virginia. Small productions of roofing slate and = 
“ ——— flagging were reported in 1932 from Montgomery County, Ark., and 
pe _ Inyo County, Calif,  —- Z ae acer fe 
pe Maine.—Slate produced in the Maine district is sold chiefly for | 
eo electrical work; smaller quantities are sold for roofing and structural | 
ae purposes. ‘The quantity of roofing slate, which is always relatively 
ma small, declined about 55 percent in 1932 compared with 1931, while 
- mill stock, chiefly electrical slate, fell about 57 percent. 

New York-Vermont.—The New York quarries produce millstock, 
oe flagging, and red roofing slate. The Vermont quarries produce prin- 

a cipally green, purple, and mottled roofing slates and small quantities 
| of black and gray slate. Many small quarries are worked at irregular 

intervals, and their products are sold to the larger quarry companies 
or through dealers. Because of their attractive colors slates from 
this region sell at prices somewhat above the average for the country. 
Millstock is produced in considerable quantities. Sales of flagging, 
stepping stones, and similar products have increased during recent 
years because beautiful patterns may be obtained with combinations 

| | of the various colors available. The output of both roofing slate and 
millstock in 1932 was little more than one third of that in 1931 , and 
flageing-stone sales were likewise small. | 

Peach Bottom district—An area on the Pennsylvania-Maryland 
| boundary near Delta, Pa., and Cardiff, Md., is known as the “Peach 

| Bottom district”. The first quarry was worked more-than 200 years 
ago. The blue-black slate from this district is regarded generally as 
one of the best varieties in the United States, but the industry has
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been handicapped by rather difficult quarry conditions. Disastrous oe 
rock slides and a heavy flow of water have impeded operation. Bg 

: Production was virtually at a standstillin 19382. | : | 8 
: Pennsylvania.—The slate district of Northampton and Lehigh og 

Counties, Pa., is the most productive in the United States. Roofng outs 
slate is produced at Chapmans Quarries, and roofing slate and all ee 
types of mill products are manufactured near Bangor, Pen Argyl, oe 

‘Windgap, and Slatington. An important product of the district is aN 
| blackboard slate, which is used widely in schools and colleges. _Al- oy 

though production in this district was very small, it declined less oR 
than in other slate regions during 1932. The quantity of roofing re. 
slate sold was about 44 percent less than in 1931, and that of mill- od 

stock was about 53 percent less. os 

| Virginia —The slates of Buckingham County are too hard to be nd 
- used successfully as millstock, but they have a high reputation for ee oa 

-use as roofing. The quantity sold in 1932 was only about one third os 
of that in 1931. | ee oe og 
oe | - MISCELLANEOUS STONE Se 4 

| In addition to the five principal varieties of stone—granite, marble, | 4 
limestone, sandstone, and slate—basalt, volcanic rocks, and numerous meres. 

other kinds are used as dimension stone to a limited extent. Their | os 

| principal use is for rough building construction. Soapstone, a mas- — ee 
sive rock related to talc, has been discussed in preceding years NM 

| the chapter on talc, but as 95 percent of it is employed in block form be 
and is an integral part of the dimension-stone industry it is included vO 
herein. Ground soapstone, which is similar in character and use to ig 

: talc, is included in the talc chapter. Soapstone is manufactured into SS 
| highly specialized products which have a relatively high unit value. = | 

Jt is not related to the stone included in the miscellaneous group, _ aN 
_ which is sold principally in rough blocks of low unit. value, but it is og 

- -ineluded with this group because so much of the production is by a ed 

‘single company that separate figures cannot be shown. 8 
Prior to 1930, 80,000 to 150,000 tons a year of basalt were used as _ oR 

, rough building stone or rubble. Since that time the output has been oA 
| much smaller. Many different kinds of stone are classed as dimen- os 

gion stone. Among the more important are tuff and other light- — te 
- eolored volcanic rocks used for building stone in some Western States; os 

| argillite used for building stone in Arkansas, New Jersey, and Penn- Ne 
sylvania; mica schist from Pennsylvania used as building and og 
refractory stone; and miscellaneous boulders used for rough con- © s 
struction in many States. It is probable that large quantities of mo 
boulders used locally for special building projects are unrecorded, “ 

| as the Bureau hes no means of collecting such data. ot 
Soapstone is a massive rock of variable composition consisting 8 

chiefly of talc, actinolite, and chlorite. As it is highly resistant to a 
the action of acids and heat, it is well adapted for furnace blocks in : 
paper mills and for laboratory equipment, including table tops, sinks, . 
fume hoods, and tanks. It is used also for laundry tubs and aqua- - 

riums and is finding increasing use for spandrels, baseboard, floor tile, 
and other structural units. Most soapstone now marketed is pro- - 
duced in Nelson County, Va. The principal products are building - 
materials or accessories for which there was little demand in 1932, - 

consequently sales of soapstone were relatively low. ~
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CRUSHED AND BROKEN STONE Ss 

_ | , By J. R. THoENEN ge 

Crushed and broken stone has heretofore been included in the. | o 
annual Mineral Resources report of the Bureau of Mines entitled ge 

~ *Stone.”?. This year all nondimension stone has been segregated in ae 
a.separate chapter, ‘‘Crushed and Broken Stone,” to clarify produc- se 
tion statistics and to serve better the two classes of producers. Since os 
the advent of concrete the crushed-stone industry has far surpassed oe 

| the dimension-stone industry in tonnage and value. Very: few 2 
| producers of crushed stone are interested in dimension-stone sales or 8 

| markets, and vice versa. Discussion of crushed stone, as in preceding og 
- years, is confined to stone sold for railway ballast, concrete aggregate, — a 

- and road metal. Broken stone includes all types or classes of non- oS 
dimension stone except crushed stone. Thus, the term includes , a 

| riprap but excludes rubble, because the latter is laid as individual Oe 
pieces in masonry. - E — ak Oo oo “8 

, -. The total production of crushed and broken stone is estimated at nee 
87,314,000 tons in 1932, 34 percent below the production in 1931. 
No data are available on. values in 1932. Crushed-stone output, oe 
estimated at 46,800,000 tons in 1932, was 35.6 percent below that in ag 
1931. Broken stone, estimated at 40,514,000 tons in 1932, was 32.4 _ 

| percent below that in 1931. .The rate of decline in production of oe 
crushed and broken stone for various uses, however, varied in 1932. | 4 
compared with 1931. The output of concrete aggregate and road A 

_ metal declined 35 percent in 1982 compared with 1931, and that of e 
railway ballast fell off 41.2 percent. Production of crushed stone for NR 
cement manufacture dropped 40.8 percent in 1932 from 1931, and — oes 
that of crushed stone for other uses decreased as follows: Furnace on 
flux 58.9 percent, lime manufacture 26.2 percent, alkali works 10.2 Be 
percent, riprap 5.2 percent, agricultural limestone 33.1 percent, us 
stone for refractory purposes 50.9 percent, asphalt filler 35.1 percent, oe 
stone for calcium carbide manufacture 8.5 percent, and slate granules . 
and flour 11.3 percent. Crushed-stone output for other uses increased hy 
120 percent in 1932 compared with 1931. | — oh 
_A number of current barometers or indicators are available for ng 
measuring recent activity in the crushed and broken stone industry. a 
These barometers are particularly useful because current data are Ly 
not available readily in this industry. For example, shipments of . 
portland cement are often assumed to indicate current consumption 8 
of aggregates. Portland-cement shipments for 1932 fell off 36.6 per- 
cent compared with 1931. Assuming that the production of con- - 
crete aggregate and road metal declined in the same ratio, the esti- x 
mated output for 1932 was 41,900,000 tons, 900,000 tons below the S 

182217—33-—39 595 ye
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| estimate used in this report. Information from the field indicates : : 
be that construction of low-cost secondary roads increased in 1932. . 
os Since this type of road uses less cement and more road metal itis 
- apparent that an estimate based only on cement shipments would be 

a lower than the actual production of concrete aggregate and road | 
pe metal. - ee ee oe | 

es a | _ Salient statistics on crushed and broken stone sold or used by producers in the United : 
ee States, by principal uses, 1931-32, short tons os oo 

co 2 : a - | . | | fo: . Gain or . 
Be 1931 . 1932 ! Joss, 
be SO | | ns - percent . 

eo ~* Gonerete and road metel ae --eeseeceeeeoeseseeeeeeee-a--e--| 65,811,520 | 42,800,000] 35.0 
Boe - Railway ballast-._._-.....---..-.2-- 2-2 eee ee 6, 812, 890 . 4,000,000 | © —41.2 . 
Boe Cement manufacture_-___...___...-------- eee 31, 736,000 |. 18,750,000 | . —40.8 ’ 
PRS "Flux stone._._.... 222-22. 9, 727,230 | — 4,000, 000 — 58.9 
Bele Lime manufacture---_-_--.-----+-.------------+---+---+--------- 5, 420,000 | 4, 000, 000 —26.2 9. 
Hee Alkali works._...._...-...--..---------2----------- ene nee 3, 340, 290 3, 000,.000 —10.2° oo 
We Riprap---....-----------L-- Lee ee -----------| © 4, 222,570 | =~ 4, 000,000 —5,2 
bet Agricultural limestone. __--....--.----.--------2------------+---| | —-:1, 421, 050 950,000 | = 33.1 
wee . Refractory stone..._-...-.-.-...-.-.------------------- eee] 611, 070 300, 000 — 50.9 
Res Slate granules and flour--__.-_-..--------+-2---.-.--------------| 229, 980 204,000; .-11L3 | 
oo Asphalt filler. _...0... 02D 247, 450 160,000] —35.1 

a * -Caleium carbide. _--.-.-.--- 2-2-2 164,180 150, 000 —8.5 . 
_ Other uses......20 TITTY] 2,818,450 | 5,000,000 | +1200 
Pe - Total. 132, 562, 680 | 87, 314, 600 a 
ye . Rock asphalt... _.------------------------------22--- on reno anne 470, 491 314,027 |. —33.3 

a fees _ Likewise, railway shipments of crushed stone (exclusive of ballast) 2 
Be ‘indicate production of crushed stone. Railroad shipments of crushed | 
oe - stone in 1932 were 15,287,000 tons, a drop of 40.9 percent compared 
pe | with 1931. In 1928 the railroads carried 47.7 percent of the crushed- 
Be _ stone production, and in 1931 they carried only 39.3 percent, or an | 
wee average loss of 2.8 percent annually. If it is assumed that the pro- | 
2 7 portion carried by the railroads declined at the same rate in 1932 as: 

Po m previous years, the 15,287,000 tons carried in 1932 would repre- 
| sent 36.5 percent of the total production. Then the total estimated _ 

" production would be 41,900,000 tons, which checks with the estimate 
7 based on cement shipments. Although no actual figures are avail- _ 

able on the tonnage hauled by auto trucks, reports indicate that 
shipments by trucks increased in 1932 over those in 1931. Reports 
from Pennsylvania show a greatly increased production of field _ 
stone which would not be reflected in railway-car loadings. This 
increase and the general increase in secondary road construction 

a, seems to confirm the tabulated estimate of 42,800,000 tons. 
Another indicator of activity in the crushed-stone industry is the 

building contracts awarded. Since the larger part of production of 
crushed and broken stone is employed for concrete aggregate and 

| road metal, there is a fairly close relationship between building- 
construction contracts and production of crushed stone. During 

| 1932 contract awards for building construction based on floor space 
fell off 58 percent from 1931, while cement-pavement construction 
based on square yards of area fell only 29 percent. Apparently, 
therefore, producers of crushed stone enjoyed the benefit of the 
continued, although reduced, road-building programs in the various 
tates.
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| ~ Railroad expenditures for ballast also can be used to estimate the __ “8 
- production of crushed stone for ballast. Railroad expenditures for ae 

-  hpallast in 1932 decreased to $8,109,000 (41.7 percent of those in OE 
- 1931). Assuming the same value per ton in 1932 as in 1931, this © ae 

represents 9,700,000 tons. Moreover, if gravel and crushed-stone - 8 
ballast retained their relative proportions, the crushed-stone ballast os 
estimate on this basis would be. 41 percent of 9,700,000 tons or = = ©. = 
8,975,000 tons, which checks closely the original tabulated estimate. os 
~~ Trends in consumption and uses.—Trends in production and value ae, 

. per ton of crushed and broken stone by major uses for the past 10 oe 
_ 'years appear in the following table. The value per ton is calculated oe: 

from the total value of product as reported by producers. This . is 
value is f.o.b. plant and is the nearest approach to selling prices = = 
that the Bureau can make from its records. The estimated pro- ee 
duction for each class of stone in 1932 is also shown. These esti- = | 
mates are based upon early returns compared with the reports of age 

_ . the same producers for 1931. a oe | Se
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Crushed and broken stone sold or used by producers in the United States, by principal uses, 1922-82 a | oS Ls 

[Tons of 2,000 pounds] 4 | | GO lke 

1922 1923 1924 1925 | 1926 1927 1928 1929 ~~ 1980 1931 (193821. “ 

Concrete and road metal---...-.-.--tons_-| 42, 426, 500 | 51,047,900 | 57, 684, 210 | 62,823, 800 | 66, 892, 530 | 78, 544, 210 | 74, 384, 490 | 76, 174, 770 | 74, 298, 090 | 65, 811, 520 | 42, 800, 000 es 
Value per ton 2... _...-.-----.---.------ ._ $1. 12 $1.14 $1. 13 $1. 11 $1.12 $1. 07 | $1.09 - $1.06 | $1.04} - $0.99 |. a 

Railway ballast. ._.....--.-----.----tons--| 7,337, 240 | 11, 274, 810 | 10, 514, 230 | 12, 849, 130 | 15, 623, 030 | 16, 404, 560 | 16,880,870 | 16, 646, 490 | 12,817,800 | 6,812,890 | 4, 000, 000 po 
Value per ton-.-_..-.--.--.--..-------- $0. 89 $0. 85 $0. 83 $0. 82 $0.82} $0.81 $0. 78 $0. 83: $0. 80 - $0.81 fee cee woRS 

Cement manufacture 3___..._....---tons_.| 30, 218, 000 | 34, 934, 000 | 37, 963; 000 | 41, 012, 000 | 41,974,000 | 44, 195,000 | 45, 012, 000 | 43, 612, 000 | 40, 841, 000 | 31, 736, 000 | 18, 750, 000 ce ER 
Value per ton._._....----...--.-.---.-- (4) (4) (4) (4) 1 ® | (4) (4) 4 — “(4 (4) (4) cs 

Flux stone--...----------------.----tons.-| 18, 718, 000 | 25, 602,450 | 19, 690, 490 | 22, 860, 890 | 23, 859, 390 | 21, 666, 070 | 23, 123, 870 | 24, 393, 500 | 17,090,710 | 9,727,230} 4, 000, 000 eS 
Value per ton..-_....-..----2---- 2-8 $0. 76 $0. 80 $0. 80 $0. 76 |- $0. 76 ' $0. 74 $0. 73. $0. 74 $0. 72 $0.74 [.-- LL. ee 

Lime manufacture §____......------tons-.-| 7,280,000 | 8,140,000 | 8, 144,000] 9,100,000 | 9, 121, 000 | 8, 830, 000 | 8,920,000 | 8, 540,000 | 6,780,000 | 5,420,000} 4,000,000 . WES 
Value per ton..-__.....---...---..----- (4) (4) (4) (4) (4) (4) (4) . (4) (4) | - (4) oo oS 

Alkali WOPKS eT Tas 2, 494, 260 | 3,338,910 | 2,950,120 | 3,549,930 | 3, 556,490 | 3,848,490 | 4, 231,750 | 5,004,930 | 4,436,160 | 3,340,290} 3,000, 000 2 og 
Value per ton.-._---.------------------ $0. 75 $0.70] . $0.70 $0. 70 $0. 66 $0, 64 $0.61); $0.65 |. $0.62 | $0.65 f_--- eee =~ a 

Riprap---.---.----------------------tons..| 2, 048, 580 | 3, 185,900 | 3, 265,130 | 3,079,270 | 4,060,280 | 4,618,500 | 3,993,190 | 4,212,990 | 4,292,030 | 4, 222,570 } 4, 000, 000 B oe 
Value per ton..-...-._-------.--.---.--- $0. 86 $0. 94 — $1.11 $0. 91 $1.15 $1.02} $0.97 | © - $1.20 $1.11 |: $1.01 {[---..-.. ae 

Agricultural limestone--.-...---2.--tons.-) 1,195,000 | 1,278,770 | 1,352,600 | 1,954,480 | 1,850,620 | 2, 206,470 | 2,186,870 |. 2,654, 580] 2,542,100 | 1,421,050} - 950,000 kg ” Ce 
Value per ton.....-.-..-.-------------- $1. 80 $1. 69 $1. 51 $1.47 | $1.66 $1. 52 $1.44) $1.42). -. $1.30 $1.49 jc 

Refractory stone 6__._-........-.....-tons-_- 902,170 | 1,151,900 | 1,093,940 | 1,261,130 | 1,531,070 | 1,362,@20 | 1,348,160} 1,558,200 | 1,197,500}. 611,070} 300,000 WEB 
Value per ton__._---.------_-. 2. $1. 26 $1. 37 $1. 27 $1. 23 $1. 25 $1. 26 $1. 29. $1.16 |. $1.17 |. $1.04 few el OR, 8 

Slate granules and flour. _-_---.-.---tons.- 379, 980 462, 260 512, 810 497, 700 498, 050 459, 760 413,980 | 428,940, 289, 700 229, 980 204,000 TS Value per ton..........---------------- $5. 73 $7. 70 $6. 19 $6. 45 $6. 02 $6. 03 $5.97 | . $5.82] $5.85 ($5.88 fee 
Asphalt filler. -...-------..-.--.--..-tons.- 138, 930 225, 400 284, 850 390, 140 | 415, 920 420, 860 407, 350 344, 880 430, 290 247,450}. - 160,000 & cee 

Value per ton..-.-....-.--.---------..- $3. 95 $3. 23 $3. 69 - $3. 59 - $8. 40 $3. 19 $3.15 | . $3.38 $2. 61 - $8.15 Joseeec eee > a) 
Calcium carbide__................_.tons_. 256, 190 276, 760 312, 670 308, 660 857, 450 316, 960 282, 610. 339, 510 364, 750 164,180} 150,000 & oe 

Value per ton.-..---------------------- $0. 46 $0. 50 $0. 49. $0. 66 $0. 66 $0. §2 $0.63} $0.70 $0. 75 $0590 fe OD 
Other uses ’_~..---------------------tons.-| 1, 269, 160 | 1,812,940 | 1,834,020 | 1,991,330 | 2,062,050 | 2, 503,820} 2,514,110 | 5, 233,810} 5,214,540 | 2,818, 450 | § 5,000,000 © - oa 

| Value per ton_-._--.----..-.--.-------- $2. 83 $2. 43 $2. 49 $2, 30 | $2. 41 | $2. 81 $2,.13 |. $1. 24 $1. 09 $1.57 |---------.. O.| a 
Total__.....-.-----------------------tons__|114, 664, 010 |142, 732, 000 |145, 602, 070 |161, 678, 460 |171, 801, 880 |185, 377, 620: |183, 699, 250 |189, 044, 600 |170, 589, 670 |132, 562, 680 | 87, 314, 000 A os 
Less lime and cement-._-..----------do-..-| 37, 498, 000 | 43, 074, 000 | 46, 107, 000 | 50, 112, 000 | 51,095,000 | 53, 025,000 | 53, 932, 000 |. 52, 152, 000 | 47, 621,000 | 37,156, 000 | 22,750,000 — . : 
Total commercial stone......._......do...-| 77, 166, 010 | 99, 658, 000 | 99, 495, 070 |111, 566, 460 |120, 706, 880 132, 352, 620 |129, 767, 250 |136, 892, 600 |122, 968, 670 | 95, 406, 680 | 64, 564, 000 “s 28 

Average value per ton..___.-..-__--- — $1. 05 $1. 06 $1. 09 $1. 04 $1.06 | . $1.03 |  . $1.02]. $1.00]. $0.98 |... $0.98 f.---ene 
Asphaltic stone 9..._...............-tons_- 298, 088 365, 601 525, 831 545, 060 672, 750 796, 100 760, 497 748,550 |. 664,871 470,491 | . 314,000 | ooh Ley 

Value per ton_........--.--.----------- $5. 47 $5. 99 $6. 26 $6. 17 $5. 34 $5. 86 $5.34; $5.44) = $5.36): $4.78 Fee Ty 

~ 1 Subject to revision. | | | | ae _ : a Bs 
4 Value per ton at the plant as reported to the Bureau of Mines by producers. . . i : BO, Cs 
3 Estimated quantity of limestone used in the manufacture of portland and natural cement. . oe mS . Lo . Do. betes ‘ No value shown because the greater part of the stone is used by the producer without marketing as stone. — - oe ae ’ Estimated quantity of limestone used in the manufacture of lime. ee : | CS 
6 Ganister, mica schist, and dolomite. ot - co ; | o So | Ce RR 
’ Carbonic acid works, coal-mine dusting, fertilizer filler, filter beds, magnesia works (dolomite), mineral food, mineral (rock) wool, poultry grit, stucco, terrazzo, artificial-stone, ag whiting substitute, ammonia, baking powder, dye works, nitrates, phosphates, and purification of copper, soap, and sulphuric acid. it BE rs rr og 
§ Includes 3,000,000 tons of uncrushed field stone used in Pennsylvania for road base. eS Ce no ok Aes 
*Asphaltic stone figures have been added from the chapter on asphalt. - —_ ne | oo eos
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: _ Production and value of crushed and broken stone for the past 10  — a 
| years is shown graphically in figure 60 A and B. | | | eg 

__ Production figures are presented in a somewhat different form in A 
figure 61. In this chart the 1922 production for each major class or | 4 

| use is assumed as 100 percent, and the production for each subsequent os 
| year plotted as a percentage of 1922. The graph thus represents we 

index numbers for each commodity, based on 1922 production. The | og 
figure shows that production in 1932 of all classes of crushed and ee 
broken stone declined from that in 1931, but at varying rates. es 

The following table compares data on employment and production oy 
at 70 commercial crushed-stone quarries with data at a larger group os 
of quarries of all classes. The output of the 277 quarries of all classes Cee 
represented 37 percent of the total crushed and broken stone produc- on ot 

| tion for 1931 and 1932 and includes that of the 70 commercial crushed- og 
* , , Ce al stone quarries. | | : os a 

Comparison of production and data on employment at 277 identical quarries, all a 
| classes, and at.70 identical commercial crushed-stone quarries, 19381 and 19382 | a 3 

: ‘ . . . Ly ‘ 7 te a , 

. | oo : 70 commercial crushed-stoéne | - a 7 _ | a7 quarries, all classes | quarries “ a - 4 

| - | Gain or | — |@ainor 
a 1931 | 19382 loss, per-| 1931 1932 loss, per- HD 

= . cent cent . os 

Tons produced.......--.--.---------.-------|49, 476, 740|31, 966, 899 © —35. 4|20, 579, 85812, 040, 161) —41.5 | 8 
Total man-hours worked....------------.--- 56, 748, 108/40, 917, 499] © —27. 9| 8, 827, 182|.7,082, 418) —19.8 oe 
‘Total man-shifts worked.....-.-..-...-------] 6, 511, 593] 4, 864; 964/ . —25. 3] 1,054, 627| ' 806,029] —23.5 2 
Total men employed_.......--...-----------| | 26,689| ' 23,571] —11.7} ’ 5,365, 4,603, —14.2 oe 

. . Average days worked........-......-.-2-2-2-] 244 ~ 206} —15.6 196. 5 175} —10.9 ope 
Percentage of possible time worked--_-----.-- 81.3} - 68.7, —15.6 65.5 58.3) —10.9 elk 
Average number of weeks worked:!____...._- 42.3) 35.7]. —15.6 34.0 30.64 —10.9 | ey. 
Average hours worked per man____..______-- 2, 126 1,736} —18.3) 1,645). ~ 1,538 —6.5 es 
Average hours worked per man per week !. - 50. 2 48. 6 —3.2 48.45 . 60.3) +3.9° me ae 
Average hours worked per shift....-....-.-.-| © 87 8.4 —3.4 8.4; 8.8)  +4.8 ae 
Average tons per man-shift_._........-.----- 7.6} - 6.6; —13.2) -° 19.5 14.9} —23.6 ey | 

; ' Average tons per man-hour---.-.--.--.------ . 87 248) = 10.3 2.33} 1.70) —27.0 Ce 4 

1 Represents the average number of full weeks worked and hours worked per man per week assuming | - ae 
continuous operation; all operations, however, were subject to a certain amount of intermittent activity ce 
due both to weather conditions and to market factors. . , | a 
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FIGURE 60.—A, Principal uses of crushed and broken stone produced, 1922-32; B, trends in average values: 
per ton of crushed and broken stone employed for certain principal uses, 1922-32.
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| | | | By H. H. Hueses anp E.R. Painters os . 4 

The output of sand and gravel in 1932 reflected the sharp declines . 4 
_- in building and highway construction. A preliminary estimate based ae 

on rail and water shipments indicated that 87,500,000 short tons of a a 

_ sand and gravel were sold or used by producers in 1932. Subsequent = =§=—_} 
partial returns from producers, however, suggested an upward re- SS 

_ vision of the estimate to 89,000,000 short tons. This quantity rep- ae 
__- resents a decline of about 42 percent from 1931 and 60 percent from St 

the peak of 1929. Salient statistics of the sand and gravel industry #8  §# 
| in 1931 and estimates for 1932 are summarized in the following table: eo 

- Sahtent statistics of the sand and gravel industry in the United States, 1931-32. : = 

| | oS 1. |Change, ee | : ee 1931 1932 1 percent oe 

. Sand and gravel shipments: os no mo, ee oS oes 
Rail shipments, class I roads ?_...__-............--Short tons_.| 53, 561, 587 28, 721, 000 46. a 
Water ‘shipments: i: : : Po os oho 

me Pittsburgh district 8. eee dO} 38,-003, 803 1, 250, 000 te 58 os . ~ oy ae 

'..  Coastwise from Long Island 4___...--.---.-..-....--do....| ~. 8,880,766 |°. 4,257,208}  -—52 2 
_.  . ‘Delaware River above Philadelphia 5__.___.-.....do.....__| 2,749,781 |}... 2;020,700 | | .-—27. a ist 
Sand and gravel sold or used by producers: 6 | re | a fs a 

“Total. __---..---22--------- 2-2 ---------------d0__.-]' 158, 479, 044 |. -89,000,000 [°° 42 Rae 
«. .. Walue_..-.-.--.---.------------+-+-4------------=.---------] $86, 280,320 | $46, 280,000 |. —46 Ab 

’ Average value per ton. ._._.----....-.----.-.--1------2----| | “$0.56 | = $0.52 | 2 7 ae 
Sand _.._.....--.-----.----------------------------Short tons_.| 64, 492, 826.|. 36,250,000 | .—44 ae 

. Value... _---- 2-2-2 -------------------------------------] $86, 696, 746 | $19, 277, 500 —47— at 
Average value per ton______._._.-..----------------------- $0. 57 $0..53 —7 ae 

Gravel.....--..--.----------------.-.--.--.-.------short tons_.| 88, 986,218 | 52, 750, 000 —41 Sure 
Value__.....---------------------------------------------.-] $49, 583,574 | $27, 002, 500 —46 las 
Average value per ton..-...--.------..---.----------------| $0.56 | $0. 51 —9 renee 

| Sand sold or used by producers, by uses: 7 ° | oe 
~ Gllass_....-.---------------------------------------Short tons..| 1, 677,882 |- 1, 330, 000 —21 Ms 
» Molding. -_._--.-.------2.4--------------------------~---d0_---] 2, 188, 305 1, 100, 000 —49 bag 
Building--_----.--.--..---.------------------------------d0___.| 25, 178, 572 11, 200, 000 —56 | 7 a 
Paving.._.......-..--.......----._---------------------G0----| 27,459,581 | 17,000, 000 —38 ss 
Grinding and polishing--.............---.....-.........do___- 607, 589 400, 000 —34 a 

| Engine. _.-..........---.----.-.---.--..----------------d0__.. 1, 604, 123 1, 300, 000 —19 ty 
Fire or furnace__._.__.-......---.-.....-----------------d0___- 88,189 | -- 52,000] . —41 | a 

Filter. ._.......-..-.-.----------------------------------d0___. 55,319} 38,000; —31 a 
| Other 8... 2-22-2222 --------------- 2-0... 5, 683, 266 3, 830, 000 |....--... ah 

Gravel sold or used by producers, by uses: ? _— So 4 
Building. .-...........----------------------------------G0--..|- 21, 426,814 | 10, 500, 000. —51 Os 
Paving... ._...----..----------------------------------0--.-| 56, 716, 230 | 36, 250, 000 ~36 “4 
Railroad ballast °._........-..--.------------------------do-.-.] 10, 843, 174 6,000,000 | 45 ; ee 

1 Figures for 1982 are subject to revision. Co f 
2 As reported by the Interstate Commerce Commission; figures exclude glass and molding sand and non- . ot 

revenue railroad ballast. , | oe 
3 As reported by the Chief Statistician, Board of Engineers for Rivers and Harbors... . : e 
‘ Coastwise shipments from Hempstead Harbor, Huntington Bay, and Port Jefferson Harbor only. wt 
5 Delaware River between Philadelphia and Trenton; internal shipments and local. ee ee 
6 Figures for 1932 are preliminary estimates based on: (a) Shipments of sand and gravel by rail and by . 4 

water, (b) analysis of conditions in consuming industries, and re) trends indicated by partial returns from on 
producers. | st 
' 7 Figures for 1982 estimated from data available on consuming markets; checked by preliminary reports “ 
rom producers. . oH 

- 8 Includes some sand used for railroad ballast, fills, and similar purposes. | 
® Includes some gravel used for fills and other purposes; in 1931, 8,814,907 tons of gravel, valued at $2,898,598 on 

were used exclusively for ballast. 8 

| 603 oS
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-- The drop of 42 percent in sales of sand and gravel may seem severe __- 
—.. eompared with 37 percent for cement shipments. Study of available 
-..s markets reveals that larger than average decreases were registered . _ 
. for building, paving, and molding sands and for railroad ballast,  ~ 
-. .. ~ ‘mnarkets in which large quantities*of sand and gravel are used for —_ | 
— purposes other than concrete. ss 7 on 
= otal sales of all kinds of sand in 1932 are estimated at 36,250,000 —— 
Poh short tons, a decrease of 44 percent from 1931, whereas total gravel : 
‘gales are estimated at 52,750,000 short tons, a drop of only 41 percent. _. 
ey oo The smaller decline for gravel is a continuation of the trend of the 
» > past 10 years during which gravel has accounted for an ever-increasing __ 
"percentage of total sales of sand and gravel, = 
rr ‘Prices.—The average value per ton, according to estimates, dropped =. 

yor is slightly greater than that registered, in the index numbers.for 
wholesale prices compiled by the United States Bureau of. Labor = “ss Statistics, which for gravel amounted to.6.4 percent and for building 

—- sand to 4.5 percent. Similar discrepancies occur for cement and other —_- 
_. eommodities, and they probably reflect. merely the inherent difficulty 
©... of differentiating between quotations and actual sales prices. The — | 

_. total value of sand and gravel sold or used by producers in 1932 de- 
Mec clined 46 percent from the previous year, from $86,280,320 in 1931 to 
Bot $46,280,000 in 1932. | ee a: re 

Bree Data on rail and water shipments, combined with preliminary 2 
Ree returns from producers, provide reliable indicators from which the _. 
ys total quantity of sand and gravel sold or used may be estimated. To ; 

ss effect’ a statistical break-down by uses, however, is more difficult and = 
ke. can be approximated only by careful study of consuming markets. 
~ .: Data used in computing estimates of sand and gravel production by 
“uses are summarized in the following table. OS | 

Bo pO Summary of data relating to markets for sand and gravel 1 - | 

a | | | | oe 7 Change 
He 1928 1931 193g 2 | 1B 1882 
: ; 1931, 

Highway construction: 
Concrete pavement awards: 3 Percent 

: Total, monthly average_..-.....square yards_. 12, 340, 000 11, 207, 000} 8, 069, 000 —28 
Roads only, monthly average___........do_--- 7, 794, 000 9,321,000) 7,199, 000 —23 

Portland cement shipments............-.barrels..| 175, 838,332| 127, 150, 534] 80, 579, 000 —37 
-Paving asphalt shipments___._.........short tons_- 1, 676, 531 1, 124, 253 856, 644 —24 
Cut-back asphalt shipments._..............do_...]-.------.---_- 446, 413 440, 832 —1l 
Road-oil sales-_........................--barrels_- 3, 670, 000 7,170,102) 8, 315, 823 +16 
Federal-aid highways completed 4____......miles_- 7, 864 10, 832 4, 785 — 56 

. Building construction: 
Construction contract awards: 5 Total floor space, 
monthly average-_-_.-.............._square feet__ 80, 547, 000 30, 487, 000} 12, 966, 000 58 

Building permits, value ®.._......_.._.-_-.-.-.-..-|$3, 304, 670, 000/$1, 237, 985, 000}$481, 490, 000 —6l 
Engineering construction: Value, monthly average7.._| $298, 215, 000} ‘$204, 215, 000/$101, 609, 000 —50 
Railway expenditures, class I roads: For ballast §._..._| $35, 517,000] $13,921, 000| $8, 109, 000 —42 

1 Many of the data in this table are available monthly in ‘“‘Survey of Current Business.’ 
? Figures for 1932 are subject to revision. 
3’ Compiled by the Portland Cement Association. 
{Issued by U.S. Bureau of Public Roads. 
5 Compiled by F. W. Dodge Corporation for 37 States east of the Rockies. 
¢‘ Compiled by U.S. Bureau of Labor Statistics; figures for 257 cities. 
7 Compiled by Engineering News-Record, covers heavy engineering contracts awarded. 
’ Compiled from reports of the Interstate Commerce Commission and the Bureau of Railway Economics.
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es _ Summary of data relating to. markets for sand and gravel—Continued —— | 8 

ee eC 1932 | "OO 4 
| pote a — | : |e to. 1931 oT 

Glass production; monthly average: OP | : | Percent — Ag 
~~ Containers °._....-----..------------------gt0ss.-} .. 2, 366, 000) 2, 057, 1, 713,000) 17 als 

Illuminating glassware 10__.......---.------turms.-| 3, 254 1,925} (41,224, | —36 a 

| Polished plate #......-.-.........-..-squarefeet__} 10,887,000, 7, 243,000] 4,352,000, = —40 4 
Foundry activity: oe 7 fs So , mee 

-- Foundry and malleable pig iron,'* production a : co 

Cee 7" gross tons... 6, 182, 760, 3,079,603 1,281,207, = —60 - ae 
: . Malleable castings,* monthly average shorttons.-;| ° 58, 573 24, 069 14, 290} —4) : nod 

| Dimension stone: Cut-stone sales_.--......cubic feet__|-------------- 14, 816,030, 10, 386, - —30 Sa 

Freight car loadings, all commodities: Total, monthly | ==. aoe : | | oe 

~ average 18.2... /.-.-.-.-.---------number of ears... 4, 229, 000 3, 106,000} 2,350, 000 —24 ee 

- _ -§ Compiled by the: Glass Container Association. Ba Oo CO : a 

10 Compiled by the Iuminating Glassware Guild. Os . TEs 

oo M4imonths. . | ae Se 4 
12 Compiled by the Plate Glass Manufacturers of America. - oe ee . void 

a 18 Compiled by the American Iron and Steel Institute. | mo, ae eg 

‘Compiled by the U:S. Bureau ofthe Census. CO a 

: _% Compiled by the American Railway Association. = = ae es 

Aighway construction.—Highway construction was maintained at 8 

, a relatively high level during 1930 and 1931 as an. aid in relieving vg 

_ unemployment, but ‘declined sharply in 1932. Total shipments of = —— 8 
portland cement dropped 37 percent, although the decrease in 
cement used for highways was less than in that used for building og 

“construction. Statistics of the Portland Cement Association reveal oo 

that conerete-pavement contracts awarded during 1932 amounted to oo 
~ 8,069,000 square yards compared with 11,207,000 square yards in 1931, Oo 

|. a decline of 28 percent. .Road contracts, however, held up con- — ee 

siderably better than street and alley contracts, dropping only 2800 
| percent, from 9,321,000 square yards in 1931. to 7,199,000 square. 

yardsin1932,0 0 a 
Total mileage of Federal-aid highways completed during 1932 og 

was 4,785 compared with 10,832 in 1931, a decrease of 56 percent. 3 

During the last 10 years. the ratio of paving-gravel tonnage to Oe 

square yards of concrete-pavement contracts awarded has been 4 

increasing at a relatively uniform rate, unbroken until 1931. This 4 

relationship may indicate two trends; namely, that gravel is becoming Ona 

relatively more important as coarse aggregate In concrete pavements naa 

and that an ever-increasing percentage of gravel is used in low-type oS 

roads. The drop in the ratio in 1931 may reflect. activity of wayside a 

| pits, the entire output of which may not be included in statistical 8 

- returns. A similar condition doubtless prevailed during 1932. Fe 

| Quantities of said and gravel actually used per square yard of concrete 8 

. pavement changed little, if any, from 1931 to 1932. a : oy 

_No figures are available to reveal accurately the magnitude of low- Lo 

| type road construction or to indicate the logical distribution of paving- oe 

| asphalt shipments by kind of pavement. General trends, however, are oe 

shown by statistics of asphalt shipments and road-oil sales. Shipments a 

of paving asphalt dropped from 1,124,253 short tons in 1931 to 856,644 . 

short tons in 1932, a decline of 24 percent. Accurate allocation of this a 

decrease by kind of surface is impossible, but sheet-asphalt paving 1s 2 

believed to have declined at a greater rate than bituminous concrete or : 

bituminous macadam by penetration. If this inference 1s true, then :
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“the market for paving sand to be used in sheet asphalt was curtailed => 
~. further than that for coarse aggregates to be used in other types of - 
eon bituminous pavements. — av | oo _ a 
Bo ~ Cut-back asphalts commonly are used for mixed-in-place bituminous  —> 
Boe surfaces. Shipments of this type of material declined only 1 percent 
f+. from 1931 to 1932, and the quantity shipped in 1932—440,832 short 
gee _tons—represented an increase of more than 240 percent over 1929, the | 
* first year for which statistics for cut-back asphalt were segregated. Lo 
§.. . Road-oil sales made an even better showing, increasing 16 percentfrom 

7,170,102 barrels in 1931 to 8,315,823 barrels in 1932. Both cut-back 
bo asphalts and road oils are used with varying quantities of crushed  _ 
Pe stone, gravel, or possibly sand, but much of the material thus used is a 
ee taken from wayside pits adjacent to the job. Collectively, low-type 
= roads have provided a great stimulant for wayside-pit production of __ 
- sand and gravel, but their effect on permanent plant operations varies ~ 4 
“an different localities. ne 2 a a i 
&.. . ‘To estimate the quantities of paying gravel and paving sand sold 
= or used in 1932 on the basis of the for egoing discussion of conditions = ". . in the field of highway construction obviously is difficult. Declines _ 

sin construction registered yearly are not reflected faithfully in sales 
: of aggregates, and estimates based on these data should be modified —__ ~. . by a study of long-time trends. However, careful analysis of existing a 
©, data on markets and preliminary reports of producers indicate that = 

the quantity of paving gravel sold or used by producers in-1932 was _ 
ee _ approximately 36,250,000 short tons, a drop of 36 percent from 1931. — - 
ie ~--,- Paving-sand production, however, declined about 38 percent from  —-— 
ae 1931, total sales being only 17,000,000 short tons. The fact that sales | 
eof paving sand registered a greater decline than sales of paving 
i gravel may be due to increased activity in construction of highways  __ 
"+ requiring little or no fine aggregate. | oe | 
foe Building construction —Nonresidential reinforced-concrete struc- 
oo tures, in'terms of both unit value and volume of construction, afford a 
eo much greater outlet for sand and gravel than frame residences. Un- 
ee fortunately, however, the break-down of available statistics of 
_ _ construction is not complete enough to indicate markets for sand and | 

| _ gravel in each of the various types of construction. Total figures, | 
- therefore, provide the best general barometer. The F. W.: Dodge 
- Corporation compiles statistics of construction contracts awarded in 
| the 37 States east of the Rocky Mountains. Total contracts awarded. 

| In 1932 amounted to only 12,966,000 square feet of floor space com- 
pared with 30,487,000 square feet in 1931, a decline of 58 percent. | 
_ Another source of information on conditions in the construction 

| industry is the Bureau of Labor Statistics, which compiles figures on 
total building permits issued in 257 principal cities of the United 
States. The total value of permits issued in 1932 was $481,490,000 
compared with $1,237,985,000 in 1931, a decrease of 61 percent. 

Statistical records of the F. W. Dodge Corporation show that 
residential construction dropped comparatively more than other 
types, therefore the total volume of construction in 1932 apparently 
included a greater proportion of large projects than in previous years. 
This conclusion is substantiated by the relatively high level of figures 
on engineering construction compiled by Engineering News-Record. 
The monthly average of heavy engineering construction contract 
awards amounted to $204,215,000 in 1931 and $101,609,000 in 1932.
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This drop of 50 percent was less than the decline of 58 percent in a 
total volume of all types of construction and the drop of 61 percent | 8 

in value of building permits. . : OS 
These declines, a study of trends over a 10-year period, and pre- : a 

- liminary returns from producers indicate that sales of building sand ae 

and gravel in 1932 must have been 50 to 55 percent less than in 1931. od 

It is estimated, therefore, that the quantity of building sand sold or “a 

-. used by producers in 1932 was 11,200,000 short tons and the quantity 4 
of building gravel 10,500,000 short tons. | a ae oe 

Railroad ballast—The demand for railroad ballast has declined _ Os 

sharply as a result of railroad economies during the depression. a 

Class I railroads in 1932 spent 42 percent less on ballast than in 1931 af 

and 79 percent less than in the peak year 1929. The total ballast | og 

expenditures of class I roads during 1932 amounted to about oe 

' $8. 109,000. Of this total, approximately $5,300,000 was charged to OR 

operating expenses and represents ballast used primarily for mainte- e 

nance. The remaining $2,809,000 was charged to capital account _ A 

and represents money expended for ballast to be used primarily in oe 

new construction work. ES 7 oe 
_ Expenditures for ballast includes chats, cinders, burned clay, and os 

slag, as well as crushed stone, gravel, and sand. The total also. A 

includes charges for moving the ballast from the source of supply to | og 
—the'place of use plus unloading costs. Nevertheless about 60 percent _ oe 

of the reported expenditures represents the actual cost of the ballast Oe 

purchased. The constancy of this relationship can be shown by es 

comparing index numbers of ballast expenditures reported by class I ae 

-_- roads with index numbers of the volume of ballast sales reported by 4 

| crushed stone, gravel, and sand producers. For the past 5 years, on eS 

the basis of 1928 as 100, these index numbers have not varied more Oy 

| than 4 points for any particular year, and in 1931 both stood at 39. . | 3 

It is therefore reasonable to assume that the decline in ballast sales 8 

from 1931 to 1932 was essentially the same as that in railroad expend- s 

itures for ballast. From what is known of railroad expenditures it is 4 

estimated that total sales of ballast in 1932 were 9,730,000 short tons e 

of material. Furthermore, analysis of producers’ reports for previous a 

years indicates that the ratio of crushed stone to gravel and, sand a 

ballast has remained reasonably constant during the past 5 years. If ae 

a similar ratio is applied to 1932 it is estimated that approximately = 

5,750,000 short. tons of gravel and sand were sold for railroad ballast ea 

during the year. This estimate, however, does not include material os 

used for fills and similar purposes; gravel alone for such uses amounted = 4 

| to 2,028,267 short tons in 1931. After a reasonable correction is Os 

made for the sand ballast probably included in the estimate of = 

5,750,000 short tons and for the gravel used in fills, it seems logical — oS 

that about 6,000,000 short tons of gravel were sold in 1932 for railroad “ 

ballast, fills, and related purposes. No attempt is made to segregate = 

the quantity of sand similarly used, but it is included in the group “ 

of miscellaneous sands. : : “8 

Glass production.—Production of glass sand during 1932 was main- | 

tained at a higher rate comparatively than that of any other class of 

material included in the sand and gravel industry with the possible 
exception of engine sand. The Glass Container Association compiles 

statistics of production for about 83 percent of the glass-container 

industry. These figures show that production of glass contamers ,
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~ declined only 17 percent in 1932 from 1931. Actual production ine 
fy 1932 was 1,713,000 gross compared with 2,057,000 gross in 1931. 
Be Data from 70 to 75 percent of the illuminating-glassware industry, 
Bok -- compiled by the Illuminating Glassware Guild, indicate that pro-. > 
Bo ) duction in this branch of the glass industry declined 36 percent in Lo 
ee. 1932 from 1931. Production is calculated in number of turns, a turn 
_ being. a 4-hour working period for one shop. In 1931 the monthly 
Bo _ average production was 1,925 turns, but on the basis of figures for 11 _— 
~~. - Inonths in 1932 the monthly average dropped to 1,224 turns, - 
Be The Plate Glass Manufacturers of America compile statistics cover- : 
be ing practically their entire industry. These records reveal that pro- - 
fo _ duction of polished plate glass declined from a monthly average of __ 
me 7,243,000 square feet in 1931 to 4,352,000 square feet in 1932...This 
»- —— deerease of 40 percent, apparently the largest recorded for any branch 
=. of the glass industry, is explained by the declines in building construc- > 
2. ‘tion and automobile manufacture, which are the two principalmarkets 
eo for plate glass. ae De ee 
Be _ Sales of glass sand over the past 10 years have conformed more __ 
+. closely to production of glass containers than to the output of other — 
* branches of the glass industry. On the basis of this relationship itis 
oo estimated that glass-sand sales in 1932 amounted to about 1,330,000 | 
.-. short: tons, a decline of 21 percent from 1931. Preliminary reports 
-.. from, producers tend to confirm this estimate. = ==> Se Boe Foundry aectwity.—Production of molding sand depends upon ac- 
“tivity in foundries throughout the United States. — According to 
ae statistics compiled: by the American Iron and Steel Institute produc- 
Pe _ tion of foundry and malleable pig iron dropped from 3,079,603 gross | 
a tons in 1931 to 1,231,207 gross tons in 1932, a decline of 60 percent. 
ae These figures include virtually all pig iron produced expressly for _ 
po - foundry castings: — a Sa cree - 
yo The United States Bureau of the Census collects statistics of 
an foundry production. In 1931 and 1932, 130 identical establish- 
wo _ Inents covering about 90 percent of the industry reported an average 
i monthly production of 24,069 and 14,290 short tons, respectively, a 
: decrease of 41 percent. | 
| _ On, the basis of these indicators of foundry production in 1931 and 

1932, trends over the past 10 years, and preliminary reports of pro- __ 
| ducers it is estimated that sales of molding sand in 1932 amounted to 

| | 1,100,000 short tons, a decline of 49 percent from the previous year. 
a Markets for grinding and polishing sand.—Two principal markets 

_ for grinding and polishing sand are the plate-glass and dimension- 
stone industries. Production of polished plate glass was 40 percent 
less in 1932 than in 1931, but the dimension-stone industry was aided 

_ by the increase in Federal Government building contracts awarded. 
_ Asa result the output of cut stone declined only about 30 percent from 

1931 to 1932, considerably less than declines recorded for other non- 
metals used as building materials. 

Although these data may not portray accurately market conditions 
\ for grinding and polishing sand, they serve as a basis for the estimate 

/ that 400,000 short tons of grinding and polishing sand were sold or 
| used by producers during 1932. This represents a decline of 34 per- 

cent:from 1931. 
Engine sand.—No accurate indicator of market trends for engine 

sand is available, but freight-car loadings may be interpreted as a
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‘ suggestion of engine-sand requirements. The monthly average of 8 

 freight-car loadings in 1931 was 3,106,000 cars, but in 1932 it declined = = © & 
24 percent to 2,350,000 cars. On the assumption that the number of © O28 

| locomotives in use has not decreased as rapidly as car loadings, it is Qh 

estimated that sales of engine sand in 1932 were 1,300,000 short tons, a 

a drop of 19 percent from 1931. _ : Lah | oe 

Sales of miscellaneous sands.—No data are available to estimate es 

markets in 1932 for fire or furnace and filter sands. Preliminary re- os 

turns from producers, however, indicate that sales in 1932 amounted | aE 

to 52,000 and 38,000 short tons, respectively. The quantity of mis- a 

| cellaneous ‘sands sold in 1932 is estimated by subtracting the total a. 

of all estimates for other kinds of sand and gravel from the estimated _ od 

grand total of 89,000,000 short tons. The difference, 3,830,000 short = % 

tons, is set up arbitrarily as sales of miscellaneous sands. os 

| - Sand and gravel operations are less restricted as to location of raw - rag 

materials than almost any other branch of the minerals industry, and ae 

. this wide-spread occurrence of sand and gravel deposits has resulted a 4 

jn the establishment of hundreds of small semipermanent plants, each me 

supplying alocal market. SoS cos 

--- Preponderance of small plants —The following table, compiled from = «3% 

| reports of producers, shows the preponderance of small plants in the © ae 

industry. Production of sand and gravel was reported in 1931 from i: 

| approximately 2,650 plants of varying sizes. Several hundred of these | oe 

‘operations, however, were plants or pits operated by or for States, — og 

-- gounties, or municipalities. Such plants have been excluded from the ong 

. table in order that it may represent the commercial sand and gravel Mn 

| industry; also 46 plants reporting sales amounting to less than 100 Oe 

_ tons each were excluded. - a | 8 
; . . e = 

Number and output of commercial sand and gravel planis, by size classes, 1931° a 

- : Plants ?. | _ Production as a 

Size group . | 7 og 

- — | - - | Number of total | ‘ative, Short tons rr tctal ative, | A 

Fess than 25,000 short tons......------| 1,277| 59.09] 59.09] 9,518,000) -7.43/ = 7.48 ke 
95-000 to 49,909.--.-..-----aeseeseuees] 205] 13.65] = 72.74] 10,875,000) 8.49) += 15.92 3 
50°00 to 99,909... cee} a7] 1874] 86.48] 20,969,000] 16.37] 32.20 os 
100,000 to 199,900... ........---.--------| «66 | = 7.68 | 94.16] 23,930,000] 18.69] 50.98 a 
200,000 to 209,990. .......-------------- 49| 227| 96.43| 12.009,000} 9.38| 6036 . oS 
300/000 to 309,999........-se) | AY CAL | 97-54] 8,130,000) = 6.35] 66.71 Ys 

| 400,000 to 499,999. ...-.-..------------- 16 "74| 98:28| 7,302,000} 5.70| 72.41 Dk 
500,000 to 599,999. ...-....------------- ll "61| 98.79] 5,865,000]. 458] 76.99 a 

| 600,000 to 609,999. ....-.--------------- 4| 119] 98.98]  2649,000|. 207| 79.06 | 
700,000 to 799,999.......--------------- 5 "93 | 99.21] 3,795,000} 296, 82.02 : 

800,000 fo 899,900..----------------~---| |B] Soap |p 25207000) 4.00) 8.08 "y 
| 1,000,000 to 1,900,000. —--——ocvnnvvns-v—-] LOB | apc 00 [f22%828000{ 13.92) 100.00 : 

Potal_.-------ccececeee--e-----| 2161] 100.00 | 100.00} 128,086,000 | 100.00) — 100.00 : 

1 Plants operated by or for States, counties, and municipalities and 46 plants reporting less than 100 tons | : 
each are excluded. 

; | 

? May include a few companies operating more than 1 plant, but not submitting separate returns for : 

individual plants. 7 
-3§ Combined to avoid revealing production of individual plants.
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Be __ Of the 2,161 plants included, 1,277 or more than 59 percent pro- ° _ | 
eo duced less than 25,000 short tons of sand and gravel each and collec-. 
om tively accounted for only a little more than 7 percent:of the total 
~. gales of sand and gravel represented. Plants producing less than a 
eo _  §0,000 tons each comprised 73 percent of the total number but 
Bo accounted for only 16 percent of total sales. More than 86 percent 
Po of the plants produced less than 100,000 tons each, but this group of 
BO 7 1,869 plants accounted for only 32 percent of the total sales. The | 
Be _ remaining 292 plants, only about 14 percent of the total number, __ 
Bin accounted. for the other 68 percent of sales... ~ : I , 
eo - From these figures it is evident that small enterprises are over= 
= ——s whelmingly in the majority, although the bulk of the output is con- 
fe oe tributed by large permanent plants. Regrouping of these data by. 

~~ -—s companies rather than by plants would result in an even more pro- 
=. nounced concentration of sales by the larger enterprises, as combina- | 
eo. tions of plants would shift the resultant items into higher brackets.  __ 
Bs In 1927, 370 companies reported sales of sand and gravel amounting | 
Be _ to more than 100,000 short tons each. These companies, although 
*  -_-yepresenting only 22 percent of the total number, accounted for 82 
fo percent of the sale’ = i 
oe Comparison of large and small plants.—Small sand and gravel plants: - 

may be divided into three classes. The first includes plants located 
~~ near a small town which supply a limited local demand with little = 
ee competition. Such plants are more or less permanent operations but => 
te are subject to seasonal fluctuations as well as to varying market | | 
Bo conditions, = = | Oo UES ve 
Bee The second class comprises the so-called “fly-by-night” producers, 
EO _ which have been of continuous concern to the operators of more _ 
be permanent enterprises. Plants in ‘this class specialize in supplying 
ys . Sand and gravel for individual jobs, moving elsewhere when the | 
Bo immediate demands cease. Preparation equipment of many such : 
Bee _ operations is limited, and the material produced may be inferior to 
- _. that of modern efficient plants. Such plants exist because their — 
we proximity to markets and their low overhead charges permit drastic _ 
ee _ cuts in delivered prices. : | 
: The modern wayside pit operation is typical of the third general 
: class of small plants. These plants, in addition to their ideal loca- 

tion, are designed to take advantage of recent developments in 
- . preparation equipment which make possible the production of high- 
oo quality washed aggregate, heretofore confined to large permanent 

installations. | 
| Large plants, of course, have advantages over small operations. 

Large-scale production results in lowered costs per ton for labor, 
| supplies, fuel, and purchased energy. Transportation costs, however, 

begin to mount as the marketing radius of any plant widens. Further- 
more, overhead charges remain about the same whether a plant is 
operating near peak capacity or at only a small fraction-of its maxi- 
mum output. | . 

During the present period of limited production a trend toward — 
decentralization of the sand and gravel industry has been apparent. 
This trend indicates that the higher average out-of-pocket cost per 
ton of the small plant is more than offset by savings in transportation 
charges and overhead expenses. It is significant that class I rail- 
roads received $0.81 for each ton of sand and gravel transported
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| during 1932, whereas the average value of sand and gravel as reported BS 3 
___ by the producers was $0.53 f.0.b. plant. . Although glass andmolding «| 

sands and railroad ballast have been excluded from these computa- _ ee 
tions, the figures are not strictly: comparable. _ Exelusive of these oe 
items, estimated sales by producers mm {082 amounted to 0,57 0,000 | 8 
short tons, but class I roads originated only 28,721,000 short tons. a 
The other 64 percent was shipped by means of transportation afford- ee: 
ing. a shorter and more economical haul which would permit a lower at 

_ delivered price. ae Ce a ee 
_ Decline in rail shipments.—The rapid decline in rail shipments of 4 
sand and gravel since 1928 indicates further the trend. toward small at 
plants ane truck shipments, although large 7 plants also. may pave ae | 
shipped an ever-increasing percentage of their. output by truck or — | 
barge. The relation of rail shipments to other modes of transporta- | on 

_ tion is shown in figure 62. The Interstate Commerce Commission _ oe 
classification of sand and gravel does not include glass sand, molding ad 

sand, and nonrevenue railroad ballast, and: to maintain uniformity tele 
these items also ave been excluded from the yearly totals. ob 

_In 1928, the first year that the’ Interstate Commerce Commission en 
adopted its present freight commodity classification, 50 percent of the og 

| F 80 gS Uj Y Yj, a | oe 
9 Shipments othe A IY Sige | Ca Sos | o | than by rail . | Uy | . Yy oe _ 

: 2. 50 Shipments by ral” SO : ron : a Zo B a - x 

| oe  -4928-«1929=«« 1930 tgsh 9320 —t™S : & 
7 FIGURE 62.—Shipments of sand and gravel, by modes of transportation, 1928-32. - Oo 5 a 

sand and gravel was shipped by rail. The decline to 45: percent -in: - 
1929 may be due partly to the more complete statistical coverage. of: oe 
small plants by the Bureau of Mines that year: Nevertheless, the oO 
drop from 50 percent in 1928 to 36 percent in 1932 can be interpreted . 
only as a revolutionary shift from shipment of sand and gravel by | - 3 
rail to-other modes of transportation, primarily motor trucks, ~~~ “3 

__ Production by Government agencies —Statistical records indicate af 
_ that the quantity of sand and gravel produced by States, counties, 8 

and municipalities has been increasing for the past 5 years. The 4 
exact magnitude of this trend, however, cannot be determined because Ya 
reports have not been received from comparable sources each year. e 

_ In 1931 production of more than 24,000,000 short tons of sand and ” 
| gravel was credited to Government agencies. This represents about a 

16 percent of the total quantity sold or used during the year. _ , A 
Although an output of 24,000,000 tons is appreciable, it probably is | 

only a fraction of the total tonnage produced and used by States, : 
counties, and municipalities. Since 1930 the United States Bureau ee 
of Public Roads has not been able to collect enough data to estimate A 

_ the mileage of low-type roads constructed on secondary systems. ual 
182217—38——40
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fos Obviously, if data on mileage of roads cannot be obtained; statistics __ 
oe on, materials used in their construction will be inadequate... 2.) 
~.. All the sand and gravel produced by Government agenciesis notin 
Be direct competition. with that of commercial plants. Much of itis 
-——s: reported by Western States. where the only available market is ecca- 
Po sional road work, not extensive enough or sufficiently regular to sup- - 
-.s port. commercial ventures. Furthermore, about 12 percent:of the  __ 
—. —- 24,000,0000 tons credited to Government agencies was produced for _ 

re their direct use by individuals working deposits leased to them by: the : 
Be States or counties. There is no way of determining how much of the  _— 
eo _ Temaining 88 percent may have been produced under similar arrange- : 

ne ments. -Secondary-road programs for unemployment relief have been —_—/ 
Bo - am incentive for production of sand and. gravel by this. type of  . 
So Operation. 

| Hxamination of trends in sand and gravel production for the past 
~- 10 years reveals that sales of paving gravel not only have increased at === 

Bee er AIA A Yaw 

ee - 7o- PP ts iste iain eee Ul 
ge. 7 Sand oom feed | By | 4 honk od 3 
Be a ol 7 Ss . Ms - ‘ os OU s aioe 

Bo ,  W92F- 19241825 1926. 1927 4928 19291930 - 193) 1932 

s ce FIGURE 63.—Sand and gravel sold or ‘used by producers in the United States, 1923-32, showing relative — - 

a _ a faster rate than sales of gravel for other uses but also have main- 
| tained a higher level during the depression. Wayside-pit production 

: | of paving gravel is a logical development, especially for material to 
| _ be used in construction of secondary roads outside the marketing areas 

| of established plants. - | a , co 
The trend of total sales of sand and gravel in the United States is 

| shown in figure 63. From 1923 to 1929 the average yearly increase 
_ in the output of the industry was nearly 14,000,000 short tons. 
Declines since 1929, however, have more than offset increases during 
earlier years, and total sales in 1932 were 43 percent below the 1923-25 
average. | , : 

Increasing importance of gravel.—Sales of gravel in 1932 declined less. 
from 1931 than sales of sand, indicating that gravel represented a 
greater percentage of total sand and gravel sales in 1932 than in the 
previous year. This change was not unprecedented as there has been 
a marked increase in the ratio of gravel to sand for several years. 
Ten years ago 48 percent of the total output was sand and 52 percent 
gravel, whereas in 1931 only 42 percent was sand and 58 percent gravel. 
Kstimates indicate that the trend continued in 1932, sand accounting 
for 41 percent and gravel 59 percent of the total quantity. Figure 63



oo | SAND AND GRAVEL — | 6138 

- shows not only the total yearly sales of sand and gravel for the past = 
| 10 years but.also the relative proportion ofeach. = = 8 

In 1923 the quantity. of gravel used for paving, building, and rail- 7 

road ballast was about the same, but by 1932 there was a decided =~ 
variation among the three items.. Railroad-ballast sales in 1931 Os 
declined 48 percent from the 1923-25 average and in 1932 about.71 og 

percent. Building gravel, after maintaining a fairly uniform level OS 

until 1929, also declined considerably in 1931 and 1932 from the _ 8 
1923-25 average (26 percent in 1931 and about 64 percent in 1932). EE 

| On the other hand the trend of paving-gravel sales has beenconsist-- si 

ently upward, reaching a peak of 64,408,274 short tons in 1930. Lo ae 

Furthermore, since 1930 the decline in sales of paving gravel has been Ay 

less severe than that in sales of building gravel and railroad ballast. © == 

TELE] 
| 50} : = —T hs | 

: $B. —T Pomme | tes = oe 

| an Z Railroad ballast a | * we - . 
. s O . slo a 

rE LEE L NS 

| on 1924 1926 9928 1930" 1932 : 2 

FIGURE 64.—Trends in sales of gravel, by uses, 1923-32. All curves are plotted on a logarithmic scale in order | eo: “ 

to show the proper percentage-change relationships. ‘The foreshortening effect ofthelogarithmicscale . toe 

should be interpreted properly in comparing the magnitude of the curves. : | im 

Estimated sales in 1932 were approximately 24 percent higher than Oe 

the 1923-25 average. - , . a 

- These trends in sales of gravel are plotted on a logarithmic scale in os 

figure 64. Total sales of gravel in 1923 amounted to about 72,000,000 A 

short tons, whereas total sales of both sand and gravel were nearly 
140,000,000 short tons.. Due to the foreshortening feature of the — ee 
logarithmic scale, however, the curve for total sand and gravel lies A 

only a short distance above the curve for total gravel rather than _ 2 

approximately twice’ the distance from the base line as it would on oo 

. an ordinary vertical scale.. The principal advantage of logarithmic- . 

scale-graphs is to show trends; the percentage increases or decreases - 

from year to year are shown in their proper relationship régardless of Ss 

actual quantities plotted. oO - | | | , 

‘Changing trends in sales of sand.—Figure 65 illustrates 10-year 
trends in sales of sand for various purposes: Data for these curves : 

also are plotted‘on a logarithmic scale to bring out relations similar to 
those shown for gravel in figure 64. , a 

. oe
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oe - Comparison of sales of building and paving sand over the 10-year 

period reveals marked changes. In 1923 ,» paving-sand salesamounted 
- . to. only 15,632,419 short tons whereas building sand sales were 

39,234,762 short tons. By 1927, however, paving-sand’ sales had : 
.° Inereased to 35,606,622 short tons while building-sand sales remained 

om about the same. In 1930, sales of paving sand exceeded sales of 
Be building sand for the first time, and the. two curves continued to di- 
_ ss verge during 1931 and 1932. Sales of paving sand in 1932 apparently = «declined 17 percent from the-average for 1923-25, but building con- | 

om oo, — — 

Bee we el eS sr =... == Oo : ae } = —"T Building sand 7 pe Fe ——— [oS rs —- . 

ee a : : — _ Paving sand - | | woe, oN 7 : . 
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-FIGuRE 65.—Trends in sales of sand, by uses, 1923-32, 

struction dropped so low that sales of building sand decreased 73 
percent from the yearly average for the period 1923-25. 

| Sales of molding sand after maintaining for 6 years a level vir- 
tually equivalent to the 1923-25 average, rose to a peak of 6,195,343 
short tons in 1929. Since then however, the decline has been more 
drastic than that for total sales of sand; the quantity sold in 1932 
dropped about 78 percent from the 1923—25 average. #*, 

Glass-sand producers apparently have not felt the effects of the 
depression as severely as the sand’and gravel industry in general. 
Sales of glass sand were remarkably uniform from 1923 to 1929. 
Since then sales have declined appreciably but much less than in
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most other branches of the sand and gravel industry. Sales of glass ag 
sand in 1932 were only about 39 percent less than the 1923-25 average. ae 

Engine-sand sales also have maintained a relatively uniform level ee 
during the past 10 years, declining less since 1929 than many other a 
kinds of sand. Sales in 1932 dropped about 38 percent from the a 

. 1923-25 average. | = | | , | , - 4 
Sales of grinding and polishing sand and of fire and furnace sand ed 

dropped precipitously after 1929. Filter sand began to decrease from “a 
1928 to 1929, and the decline has been fairly uniform during the , a 
past 5 years.. The quantity of sand consumed by these three groups ad 

is relatively insignificant compared with the output of the entire og 
sand and gravel industry. These markets, however, become more A 
important in a study of local areas, for individual plants may produce oe, 

- special sands as the principal part of their output. | 4 
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ee By ROM. Sanrmyers a 

During 1932 the gypsum industry experienced the greatest recession 8 
in tonnage output since the beginning of the present century. Pro- OS 
duction of crude gypsum as reported by 53 operators totaled only . . 

| 1,355,219 short tons (slightly more than that reported in 1905 and a os 
decrease of 47 percent compared with 1931). This decline in output oe 

| resulted from drastic curtailment in building construction in 1982. reer 
~The value of the building contracts awarded in 1932 declined 56 per- — og 

| cent. from those of the previous year and 79 percent from those of the 8 
_ peak year 1926.! “Activities in residential and nonresidential build-. Oe 

- ing construction, the principal markets for gypsum plaster and tile, | Pe 
__- registered 49 pereent and 60 percent less, respectively, than in 1931. ~ ad 

Since approximately .95 percent of the gypsum products produced is | coe 
~ consumed in building construction, either directly or indirectly, any | 8 

| drop in construction. work greatly affects the gypsum industry. a 
Research has been continued in the hope that new industrial uses for -. 
gypsum will be discovered. that will broaden the markets and provide Sy 

-. -@ more balanced outlet during periods of decline in construction. ee 
_ ‘The. recession in building-construction activities was due primarily to 

difficulties in financing new projects, although the fact that large _ te 
numbers of people were uncertain of continued employment played | ag 
an important. role in. curtailing the construction of residential — ww 

_ buildings. - BO , | oo RS 
, During the latter part of the summer there was a slight increase in — cod 

| hight..construction. . Modernizing and repairs were reported to be Se 
about at the 1930 level. Toward .the end of the year civic organiza- “ 
tions,.1n conjunction with city. heads, architects, and others, stressed: ods 
building repairs and remodeling as a means of relieving unemploy- ne 

| ment, and this improved prices of many gypsum products. -The re- 8 
quirements for these small repair jobs. were inadequate, however, to of 
offset the tremendous tonnage losses affecting the larger outlets, and ws 

. it has been stated that during the year only about 17 to 20 percent of a 
the plant capacity of the United States was utilized.. This estimate, Ss 
however, includes data.on a fairly large number of plants that may be . | - 
considered obsolete when called upon to compete with these con- , | 

_ structed durmg recent years. . ©. = «©. i re | - 
In the absence of incentive for enlarging capacity most producers 2 

limited. their efforts to retaining the present markets for standard 
gypsum commodities, and only a few new products were reported. - 
One company added three new products to its wall-board line—a | 
regular gypsum wall board, covered on one side with aluminum foil 

1 Survey of Current Business, U.S. Dept. of Commerce (monthly). | 
| oe , — ce : | 617 4
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hon and used for heat insulation; a wood-veneered wall board; and a wall 
,.. board lithographed to resemble wood. None of these, however, may __ 
«.. be deemed important outlets for new tonnage. . Oo 

on _ A product that may help to lower costs of certain types of temporary _ . 
.. * construction 1s a wall board for exterior use. The Century of Progress 
Bo Exposition, which opened in Chicago on May 27, experimented in 
=. ¢heap, noninflammable building construction. In cooperation with: 
Be _ Officials of the exposition, the gypsum industry worked out a type of . 
BS board which appears weatherproof enough for exterior use and which 
=». lowered the construction costs. | | 

ie . | Salient statistics on gypsum and gypsum products in the United States, 1928-32 : 

eo | ee ee : 1928 | 1929 | 1930 1981. 1932 

ae . Crudegypsum: — oe fe oo ee wp : fe Mine production.............short tons..| 5, 102, 250] 5,016,182 3,471, 393| 2, 550,017| 1,355, 219 : Yo Imports... 2.22222 22...--do-._-| 1, 028, 816] 1; 036, 385] "902, 358|. °713,880| 374’ 072 | Boe 1, Valte...-------.-----------.------------| $1, 340, 920] $1, 060, 874| $916, 663|" $713/313| $346, 766 Boo Sales by. domestic plants: !. . S a pe pt 7 Be | Crade gypsum = .....__..-._.short tons__| 1,120,751). 1,149,378} 1,083,106] 851,443 509, 148 . pee - Value.....-------------2------see----=--| $2,351, 280] $2; 498) 758]. $2,277,404] $1, 882; 5571 $1, 200,532 Ree “Average value per ton......-.-.--------| $210 $2.11 $2.10) - $221) $2.36 — Bee, . Gypsum products: Bo ae a os Po - 
ee For building purposes __...-short tons__| 4, 198, 478| 2 3, 926, 784| 3 2, 641, 837]. 3 2, 058, 121] 3 1,078, 242 — oa — Walae...22 22 2LIL +=. |$35, 877, 860]? $35,229, 77212 $31,740, 539/3 $26,227, 225)3 $18,540,820 
Bo Average value per ton. _-......--.-__- $8.55}... $8.97] $1201). $12.74, $1444 a ae ' For manufacturing uses_..-short tons.-| 248, 827| __-255,5331 1976651 «74,2651 «= s«@4, BI , —- Wale... 2.1 -ciL__------+--| $1, 913, 729] $1; 808, 941} $1, 636,528) $610/882] $581, 109 . fe ~ Average value per ton. .....---.--..-| > $7.69] $7.08, _ . $8.28) = =« $8. 23} = $9.01 Bo ' Total sales....._-__.....1:_ short tons_-| 4, 447,305] 4, 182, 317} 2, 839, 538| 2, 139, 386| 1; 139, 694 , be | . Value.__._______2____._21___.--------|$87, 791, 589] $37, 088, 713| $33, 377, 087| $26,838, 107|.$16, 188" 733 be oe Average value per ton..____....______| | $8. $8. 86) | $11.75] . $12.59 $14, 12 yee _ Gypsum productsimported: | co OR oe | ie Lo Short tons_..---.--.----..-.--.---------.. 7, 508 5, 409 7,708, =. 7,364; =—s_«|s«3, 302 Bos Value #...-_---.22----.-_-_-..------------| $200,876] $152,509| $174/456| $113,198] $47, 313- | 
Pe Gypsum products exported: 5 , . oo : oe 
Ben Short tons._..-.. 2-2-0. 18, 788) 28, 809 _ 23, 611 Al, 275 4,919 . ee / Wale... -----ee 2-222 ene aaeeteiee |] $416,748) $512, 186, $420, 728| $234) 5401 $01; 025 

es 1 Produced from rock of both domestic and imported origin. == a 
me ? Includes some imported rock sold ‘‘ For manufacturing uses.”’ Oe 
oo -3 Includes calcined gypsum sold to other manufacturers and for miscellaneous uses. 
Do 4 Includes value of manufactured plaster of paris. . pe 5 Does not include plaster board and wall board. a . 

: Figure 66 shows the trends in the production, imports, and sales of 
| crude gypsum and calcined-gypsum products.for 1917-32, inclusive. 
i Of special interest is the level of prices for calcined gypsum during the 

— past 2 years following the severe price competition of 1926-28. 
Increases in crude-gypsum prices are also noted. 

Prices.—Despite adverse business conditions, particularly in 
building, the gypsum industry maintained prices on crude and cal- 
cined gypsum products in 1932, and in specific instances prices were 
slightly increased. According to reports submitted to the Bureau of 

_ Mines crude gypsum was valued at $2.10 per short ton, f.o.b. mines. 
| The unit value of calcined-gypsum products sold by producers 

advanced to $13.74 per ton and represented an increase of $1.67 over 
the previous record value reported for 1931. 

Trade-journal quotations during 1932, however, showed little or no 
change over the preceding year. According to Metal and Mineral 
Markets (Engineering and Mining Journal quotations), crushed crude 

7 gypsum ranged from $2.50 per short ton f.o.b. mill Iowa to $3 f.o.b. 
mill New York. Ground gypsum was quoted at $4 (Ohio) to $6 per 
ton (Iowa), while agricultural gypsum was priced at $6 to $7 per ton 

| f.o.b. mill, depending on location. 

~ 
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«Imported crude gypsum, mainly from Canada, was reported by 
- ss 4mporters at $0.93 per short ton for 1932. | eS 
Be Development of new uses——Considerable interest has been shown - 
ae during the past few years in utilization of the physical properties of - 
oe anhydrite or the calcium sulphate which is its essential constituent. 
Be Recent research on the use of anhydrite (the anhydrous form of 
Ee gypsum) in the manufacture of commercial plasters has had encour- 
Oo _ aging results. The resulting plasters are reported to compare favor- _ 
-. ably with many of the-better grades of gypsum plasters now on the - 
peo market as regards “‘setting”’ qualities and tensile strength.2 They 
Be have greater density than gypsum plasters, are strong, and easily. ~ 
wo worked, and promise to bé-cheaper in that they do not require cal- 
mo cination, the most costly step in the manufacture of gypsum plasters. 
po Moreover, they may be used as a final or finishing coat on walls, for 
Be which purpose only lime plasters have hitherto been considered 
Ber - suitable. — oo OF ye S ee a 
Bo __ Anhydrite has replaced gypsum to'a great extent in the fertilizer 
; industry, some 30,000.tons of this material being imported into the 
Beko South Atlantic States from Canada for.fertilizing peanuts and as a 
Be constituent in some commercial fertilizers, a, Oo 
» . -: Recent ‘investigations in the United States and elsewhere have —__ 
ee indicated: that as much as 50 percent of anhydrite can be used with | 
Ce gypsum as a retarder in portland cement. * 0 
soe ee Considerable interest is being evidenced in the possible manufacture 
Bes of sulphuric acid and the conversion of ammonia to sulphate by gyp- _ 
Be sum upon the completion of the Boulder Dam.? Both processes are | 
Boo in commercial use to a great extent in Germany and to.asmallerdegree 
fee in England. It has been estimated that there is enough gypsum ~ 
Bo, within a 50-mile radius of the dam to supply the entire Pacific coast —~ 
Bo market for at least 50 years. a 

an A new method of preparing gypsum plaster employs a single mill , 
oo _ which completes in one operation the drying of the raw gypsum, its - 
oe conversion into plaster of paris, fine grinding, and pneumatic delivery.‘ 
Be Among the advantages reported for this system are an increase in the 4 
: | speed of calcination by constant removal of the moisture-laden air 
oo layer that otherwise accumulates above the calcining rock, a contin- 

| uous rather than intermittent process of fabrication, and installation 
and operating costs that may be lower than in present plants. 

| _ PRODUCTION AND SALES 

Crude gypsum.—The sharp curtailment in the production of crude 
gypsum in the United States in 1932 resulted in a mined output of 
1,355,219 short tons, a decrease of 1,203,798 tons, or 47 percent, as 
compared with 1931. The number of operators reporting in 1932 was 
53, or 1 less than in 1931. : , 
New York State continued to maintain its position as the leading 

producer of gypsum, but like most other States showed a decrease in 
| 1932. Nine producers reported 347,153 tons, or 26 percent of the 

total output during the year. Other important States in the produc- 
tion of crude gypsum in 1932 in order of importance were Michigan, 

? Chemical Age, Some New Uses for Anhydrite: vol. 27, no. 696, Oct. 29, 1932, p. 406. . 
2 Carpenter, J. A., and Smith, A. M., Electrochemical Industries at Hoover Dam: Min. Rev. (Salt Lake) 

vol. 34, no. 37, Sept. 13, 1932, pp. 7-10. 
. ‘ Laeger, Horst, Combined Process for Burning Stucco Gypsum: Tonindustrie-Ztg., vol. 56, Mar. 10, 

1932, pp. 293-294, 

~



_ 248,542 tons (383,123 tons.in 1931) ;.Iowa, 178,087 tons (321,627 tons Ue 
_ in 1931); Texas, 110,360 tons (239,391 tons in 1931); and Nevada, . Sj 

80,938 tons (131,079 tons:in 1931). . These four States with New York | one 
reported 71 percent of the total production for 1932.00 oy 
3. During 1931, 437,828 tensof uncaleined gypsum, valued at $919,085, nn 

and: 836,428: tons of calcined gypsum, valued at $11,488,534, were 3 
marketed. These tonnages’ represent decreases of 43 percent Mm | 

--uncalcined and:48 percent in éalcined, compared with 1931; the values 
represent decreases of 41 percent and 40 percent, respectively. os 

Gypsum mined and uncalcined and.-calcined gypsum scld or used by producers in ag 
the United States, 1928-82 one 

| of seo | , Sold or used by producers: 
Total |--—-——__, -__{-— : os 

. Number . . : oO 

| . Year —-. | of opera-| U82UtY | - Without calcining | ©. Caleined ae oe 
. | tors | en |. —. Total ELE 

| | value ere 
oo a Pe '.|Shorttons| Value. |Shorttons{ Value ie 

1928____..-.-------- 58.| 5,102, 250 999, 412 | $1,902, 034 | 3, 641,385 |$30, 134, 129 | $32, 036, 163 ret 
1929_- ee 59 | 5,016,132 | 1,065,697 | 2,096,779 | 3,361,580 | 29,196,190 | 31,292,969 ~ ig 

1980-2... --2:.----| 56 | 8,471,393 | 989, 591 | 1, 886, 254 | 2, 191, 376 | 25, 165, 230 | 27, 051, 484 e oS 
| 1981__-.-----.----- 54] 2.559,017| 773,185 | 1,565,367 | 1, 593,753 | 19, 235,990 | 20, 801, 357 | St 

: 1932_.. -..-...------- 53 | 1,355, 219 437, 808 . 919, 085 836, 428 | 11, 488, 534 (12, 407, 619 So ag 

Gypsum mined and uncalcined and calcined gypsum sold or used by producers in 
ee, ..._ the United States in 1982, by States __ a 

7 - | Sold or used by producers =. oS 7 ef moter CORES oy 

ae . | Number; quantity | ee | | | es 
- §tate of opera-{ mined’ } . Without calcining | - Caleined - . | ny 

7 po - os} tors. {° (short |. , _ | Total 7 a) 

ee |.  -> -|Shorttons; Value | Short tons | — Value -|. gt 

California_..-.....-| 4]. 49,997 14,145 | $55, 825 Qt |, $55,825 eee: 
 Wgwaa a to 7+ 178087] 63,931 | 91,267 | 105,788 | $1,377,147 | 1, 468, 414 oe 
Michigan....-------| | .5| 248,542 79,107 | 150,328] 89,658 | 1,146,918 | _ 1,297, 246 So 
Nevada._---.------ 4| 80,9388] 32,344 g9,991 | - 41,963 | — 340,007 429, 998 ws 

: New York.....----- 9 347, 153 127,258 |. 271, 559 217,047 | 3, 443,567 | 3, 715, 126 ee 

Texas....-.....----- 6 110, 360 |. 21, 412 63, 835 |. 82,435 | 1, 030, 257 1, 094, 092 ae 

Other States #-._--- 19| 340,142] 99,631 | 196, 280 | 299,537 |3.4, 150, 638 | 4, 346, 918 og 

- Be 53 | 1,358,219 | 437,828 | 919,085 | 836, 428 | 11, 488,534 | 12,407,619 - : 

: 1 Included under “‘ Other States.”’ | oo oh 
Wena, Colorado, Indiana, Kansas, Montana, Ohio, Oklahoma, South Dakota, Utah, Virginia, and Oe 

oming wo } oo, on . a 

| "? This gure also includes sales from California. : | os 

| With portland-cement production in 1932, 39 percent below that of ‘ 
_- the previous year, shipments of crude gypsum by producers for use as ot 

cement retarder were 379,278 tons, valued at $741,168 in 1932, com- “ee 

pared with 664,305 tons, valued at $1,266,146 in 1931, or decreases of 
43 percent in quantity and 41 percent in value. ‘These figures, 

-. however, do not include the crude gypsum imported from Canada ~ . 

and sold or used by the cement industry, which in 1932 amounted - 
to 35,545 tons, valued at $80,875. The average value per ton for ; 
domestic sales was $1.95 in 1932 and $1.91 in 1931. 

Sales of domestic crude gypsum for use as a fertilizer amounted to | 
15,664 tons, valued at $89,086, or $5.69 per ton, in 1932. These 

: figures, likewise, do not include imported material, principally in the @
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_ + form of. anhydrite, which was reported as 31,7 60 tons, valued at 

oe _. _ Caleined gypsum.—The quantity of calcined-gypsum products sold 
. by producers in 1932 was 836,428 tons, valued at $11,488,534, repre- 

senting decreases of 48 percent and 40 percent, respectively, compared 
a with the previous year. Of the above amount 77 8,083: tons, valued — 
Bern _ at $10,947,134 (93 percent of the quantity and 95 percent of the value 
/ ss Of the total calcined-gypsum products sold or used), were destined for 
©. building purposes. Pe ea ee ee . ss For manufacturing uses the industry sold 53,593 tons, valued at 
~ = $481,070, or 6 percent. of the total quantity and 4 percent of the 
Be total value of all calcined-gypsum products. Sales of calcined 
a. «gypsum, principally to other manufacturers and for miscellaneous 
Bo uses, were 4,752 tons, valued at $60,330 in 1932. BO 

a ~ -. Domestic crude gypsum sold as crude, and sales of. gypsum products made from - fe oe _ domestic crude gypsum in the United States, 1931-1932 ae 

Bo So | : fo 98h 820 

Bee on | | «| Short tons} Value | Short fons| Value - : 

Without calcining: : | : fof oo | 
Bee To portland-cement mills____._-..-_____.__._ 664, 305'| $1, 266,146 | 379,278 | $741,168 oS 2 _ For agriculture_...__._--__.--..--- 28, 350 138, 725 15,664 | ~~ 89,086 — . Pell. rrr For other:purposes t______--_:_____.-2222--22-2---2- 80,530 |. 160,496 | - 42, 886 88, 831: oo 

Bee ‘Total without calcining... -..................----| 778,185 | 1, 565,367] 437,828} 919,085 
fe oe  -Caleined: | | ou | Ber For building purposes: | - + _ Base-coat plasters___..._..-.-.-..1.....-.......| 759,784 | 6,070, 081 428, 526 3, 684, 791 . eo . Sanded plasters. ....-....-.------------....-.-| 99,449 | ° 501, 761 43, 226 332, 345 we _ Finished plasters..___......-..---.-.-------2.--|. 82,371 | | 794,289] 30,3411 . 445,930 Be | _. Molding plasters. __......--._-..-..........-..| 58,773 | 541,857 | «28, 592 313, 454 Bao Keenes cement____.__.__._2_____.__.._..._..._. 27, 449 394, 219 14, 607 217, 549 , pee oo Plaster board and lath. -_........-.-----..-----|_ 2133,329 | 2,411,730. | 2 66,247.| 1, 254, 062. per : ‘Wall board__._-----.---.-....-----------.------| 3 219,367 | 6,735,040 | 3116,032| 4) 247/563 : Be Partition tile.__...-...-...----.---..--.--------| #102,32| 716,873 | 420,574] 211.787 | eo . Insulating materials___..---._--2_---_----- 4, 688 76, 211 1,688 | . 26,589 S . Other building purposes 5____..---.---.-------- 28,929 |. 304, 836 15,250 | 213, 064 

fein | - Total for building purposes_...____.__.......} 1,516,371 | 18, 636,847 | 778,083 | 10, 947, 134 . 
| _ For manufacturing uses: 
7 ' To plate-glass works._.___....___.....-.__.__.. 24, 865 122, 127 12, 173 99, 672 bo To terra-cotta works_____.___.._.__.____.__.._. 6, 160 43, 299 | - 1, 588 12, 615 

For other manufacturing uses 6_._______.._____. 18, 255 249, 251 39, 832 368, 783 

_ Total for manufacturing uses............-...-| | 49,280 | 414, 677 53, 593 481,070 
. For other purposes 7_...-..._-.--.-__-_._.. 28, 102 184, 466 4,752 | 60, 330 

| Total caleined....-............:-.--------.-| 1, 593, 753 | 19, 235,990 | 836, 428 | 11, 488, 534 
. _ Grand total value__.._.-.-.--..---...---.--._|_---.-_----] 20, 801, 357 |_-..._-- 12, 407, 619 

A 

1 Includes gypsum sold for filler, for insulating materials, and rock dust. 
71931, 166,684,196 square feet; 1932, 82,821,679 square feet. 
41931, 270,416,778 square feet; 1932, 150,981,024 square feet. . 
41931, 19,478,632 square feet; 1932, 5,317,278 square feet. 
‘ Includes joint filler, pyrofill, ‘‘roof tile” and “other tile,”’ structolite, and stucco for roof construction 
‘ Includes gypsum for casting and for dental work, hydrocal, and “orthopedic” gypsum. 
’ Includes calcined gypsum sold to other manufacturers and for miscellaneous uses.



— aypse BBO, 
oe Keenes cement sold by producers in the United States, 1928-32 | | 4 

. Year factur- Short. _ Value - | Year. — factur- Short Value. / oe ¢ 
| | 7 foes fp Pd. | as 

_ . : __ as 
1998.................-.| 6 | 54,020 | $848,504 |} 1931... | 5] 27,449 | $304, 219 I 
1929.00. 6| 52,330] 767, 621'|| 1932... | 4 | 14,607] 217, 549 oR 
1930___------.-------- 4} 30,446 | 571,044 ae fe OD 

_ Calecined gypsum used in products by producers in the United States in 1982, by ORY 2 
a — .+ States and uses, in short tons... 2 2 

- Stale === | Board =| «Tile =| Plaster [Other prod) potay og 
co ve oe ONE 

a ee See (SN Seen yg 
Lo as 

TOW8_......------- nena nnn nnn nee nen fee eee eee feeeee eee] 88,2064). 2 58, 206 : : 
Michigan...._..........-...-..------------|------------|------------ 86, 624 (1) 286,624 op 
New York.......--.--..--------.----------| 68, 935 16, 728 99, 669 (1) 185, 332 eee 
Texas._.._...--.--------------------------| 1, 694 flee ee. 65,499 |--.-- ee 77, 193 ong 
Other States 3__.-.-.....-.--.--.----------| 84,688 |" 17, 201.| 203,850 | #28, 966 334, 705 TS 

Co : 165, 317 33,9293; 513,848 | ——-28, 966 742, 060, , oe 4 

sojed under "Other Siam” a 
- 1 Included under “‘ Other States.’ - mo eb . . oo a8 

2 Figure covers plaster only; ‘‘ Other products” included under “Other States.” re og 
3 Arizona, California, Colorado, Indiana (crude gypsum from Michigan), Kansas, Montana, Nevada, __ a 

Ohio, Oklahoma, South Dakota, Utah, Virginia, and Wyoming. og ae og 
oe 4 This figure includes also gypsum used in States as indicated by “1” and ‘'2” above. Se a “8g 

_. . Kettles and kilns in operation —The number of producers reporting De aot 
| these two items increased from 43 in 1931 to 44 in 1982. The number. es 

| of kettles in operation decreased from 164 to 150, witha corresponding = © 
decrease in daily capacity from 20,003 to 19,368 tons. Thenumberof  — = 

| rotary and vertical kilns in operation decreased from 25 in 1931 to 21 a 
| in 1932 and the daily capacity from 8,140 to 6,875 tons. ‘The total on 

daily capacity, based on a 24-hour operating schedule, of both | oR 
kettles and kilns decreased from 28,143 tons in 1931 to 26,243 tomsin- 

| 1932. es On Oo , : ” 8 

Caleining kettles and kilns reported by gypsum producers in the United States in re 
| - | 1932, by States — | | oe) 

7 Kettles Rotary kilns ! oe | en 

: Number |---|, |. Total 7 OM 
| State ofpro- | * m daily era 

, ; | ducers ‘Daily : Week’ D aily | capacity _ oat 
| ‘Number | capacity | Number | capacity | (short tons) ay 

: _|Ghorttons)} .-  |(sborttons))) ee 

California...............---.-------- 3 8 790 |....------]------2-.---] 790 fy 
lowa_...--.------------------------- 6 -] 4,844 |. e|--ce-----] 4, 844 oe 
Michigan. -..-.-......2------ 6 , . 25 ‘ 3, 316 : m 2 Pe 1, 040 7 4, 356 ‘ ad 

New York..........---------------- 5} 5 2, 365. “8. 38,260 _ 5, 625 a 
Texas....-.....-..-.-.---------.---- 4 23 1,968 |.-..--.-..]---.--.-..-- 1,968 oy 
Other States ?_.....----------------| Of 6, 085 |- 11 2,575 | 8,660. 

. Total, 1932__.-..........-.---- 44 150} 19,368]  — 2l 6,875 | —-:26, 243 oa 
Total, 1931__.........--.-..-------- 43 164 20, 003 25}. 8,140 28, 143 AY 

1 Includes vertical kilns in Utah. oe P 
2 Arizona, Colorado, Indiana (crude gypsum from Michigan), Kansas, Montana, Nevada, Ohio, Okla- 2 

homa, South Dakota, Utah, Virginia, and Wyoming. - Cy 

| ott
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 OREIGN TRADE 
Be Imports—As the statistical summary at the beginning of this 
eo chapter shows, imports of gypsum in all forms for consumption in the 
ae United States declined considerably in 1932. The decrease for crude 

sd gypsum from 1931 was 48 percent in quantity and 51 percentin value, 
a while for gypsum products the decline was 55 percent in quantity and 
Be 58 percent in value. — . Oo oo 

ee _ Canada was, as usual, the chief foreign source of supply, furnishing 
" «358,589 short tons, valued at $332,908 (96 percent of both total —. 
es quantity and total value of the crude gypsum imported); Mexico 

furnished virtually all the remainder. The following tables indicate  —_— 
_ the trends in imports of crude gypsum and manufactured products 
» ss during recent years. | ; 7 | oo a 

S | pte -... Crude gypsum imported into the United States, 1930-32, by countries s a - | 

pe EY | oo _ [General imports] - Oo | 

so we Joo 9908 1982 | - 
ae - - Country | |—-——— > Yr | 
Le a ee _ | Short tons; Value | Short tons | Value’ ‘Short tons | Value a 

- a Canada.-.--------------------| 824, 964 $837,206 | 667,614] $671,985 | $58, 580. $332, 908 : 
Aye Hong Kong. -...---..-.-..--...|--+-..--.---|----------e-| EP 0 20 eevee eee peer 
Be = TTI af 6 39 | 
Bo | Mexico.-22-22222222222 i] 77,308 | 79, 367 | 46,265 [41308 | 15,477 |. 18,819 | 

eT gga, 35 | 916,663 | 713,880] 713,313} 374,072. - 346,766 - 

bs Lo + Gypsum imported for consumption in the United Siates, 1928-82 

yy a , a - ' Crude. | Ground or calcined | Manufac-| Keenes cement | . . 
ee gf tored fa mot | 
eo : Year — ~ [ | Bkaster of FL Satue 
- a | - ‘Short : Value | Short : Value Paiue) Short Value —_ a 

i — y99g. 1,028, 816 | $1, 340, 920 6,907 | $00,833 | $s7,314| 601 | $13,729] $1,541,796 
1929_-.__-77777"] 1), 036, 385 | ”1;.060, 874 4,979 | 69,703 | 71,479|  430.| 11,327| 1, 213,383 
1980__..-2.222-. 902, 358 916, 663 6, 562 75, 959 61,322 | 1,146 37, 175 1, 091, 119 

, 1931__.-.2 2-22. 713, 880 718, 313 7, 236 73, 361 36, 825 128 ' 3, 012 826, 511 
. 1932__-_.._1_11"] 374,072 | 346, 766 3,250| 28,323] 17,948} 52) 1,042] 304, 079 

During the year a more thorough canvass of the importers and con- 
sumers of crude gypsum was undertaken, which resulted in the addi- 
tion of five names of consumers to the list, representing manufacturers 
of portland cement and fertilizers who import their requirements of 
crude gypsum. _ 

In 1932, 14 importers with 17 plants in 12 States—California, | 
| Connecticut, Florida, Maine, Massachusetts, New Hampshire, New 

Jersey, New York, Pennsylvania, Vermont, Virginia, and Washing- 
ton—reported to the Bureau of Mines that they imported 351,723 
short tons of crude gypsum. In 1931, eight importers reported 630,892 
tons. 
The following table shows the crude gypsum imported and the 

uncalcined and calcined gypsum made therefrom and sold or used in | 
the United States from 1928 to 1932.



Crude-gypsum imported and uncalcined and calcined gypsum from imported rock, ne 
| sold in the. United States, 1928-32, as reported to the Bureau of Mines by the ke 

wmporters oe | | . a 

| ; | yoo. oe Sold . 

| _ |Number| Crudeim-|~_~~—~C~CS«~S«TS«Ss<“<‘“‘<‘<; ;<XOS!T!TTTTUC! _ 
' Year -- | of im- ported — Without calcining Calcined “s 

| | porters | (shorttons)|_ - | __ _| Total value “ 

| . | . __. | Short i Value ; : Value. oe . : 

, 1923................| - | 954,000}. 121,339 | $449,246 | 805,920 | $7, 657,460] $8, 106, 706 | o 
1929..........-| ~~. 8 | 1,017,791| 83,681 | °331,979| 820,737 | 7,842,523 | 8, 174, 502 4 
19802222} 8 | 794,970] = 93,515 | = 391,150} 648, 162 | 8, 211,837 | 8, 602, 987 3 
1931 _..------------| 3 |  630,892| 78.258]  317,190| 538,633 | 7,602,117] 7,919,307 © a 
1932.2 14| 351,723}  71,320| 281,447 | 303,266} 4,600,199 | 4, 881, 646 Oe 

-- The crude gypsum imported from Canada is destined mainly for 4a 

| ~ anufacture at plants along the Atlantic seaboard, although approxi- os 

ately 10:percent is sold or used as a retarder in the manufacture of 3 
) portland cement and 9 percent (mainly in the form of anhydrite) as 4 

agricultural gypsum, The Mexican rock from San Marcos Island, oer 
Lower California, goes to plants at Long Beach, Calif., and Seattle, 3 

ash. oo | Co ag 

~The accompanying table shows the distribution by uses_of the ¥ 

| imports of crude gypsum for 1931 and 1932 as reported to the Bureau 3 
of Mines by the importers. The amount sold or used crude during 4 
1932 declined 9 percent in quantity and 11 percent in value compared a 

. with 1931. . The sales of imported crude gypsum, with their respective ms 
percentage imcreases or decreases from the preceding year, were as 7 " 

_ follows: To portland-cement mills, 35,545 tons, valued at $80,875 4 

(decreases of 26 percent and 50 percent in quantity and value, respec- ae 

tively); for agriculture, 31,760 tons, valued at $166,944 (increases of : 
83 percent in quantity and 78 percent in value) ; and for other purposes, os 

4,015 tons, valued at $33,628 (decreases of 68 percent in quantity and 3 

46 percent in value). In interpreting the foregoing figures it should “ 

be noted that the 1932 canvass was more complete than in immediately aN 

preceding years. For example, the statistics cover several fertalizer Ss 

plants for which figures have not heretofore been included, and this : 

| doubtless accounts for part of the increase reported in sales of ae 
imported. gypsum for agricultural purposes. On the other hand, the : 

gales of imported gypsum to cement mills declined despite the addi- : 

tion of reports for several portland-cement companies not previously 4 

included. = vos, | | 7 . 

~The total sales of imported gypsum in calcined form decreased 44 3 

. percent in quantity and 39 percent in value in 1932 from 1931, while : 

the total value of all sales decreased 38 percent from the preceding . 
year. oo PO = | i
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Lo eS Imported crude gypsum sold or used as crude, and sales of gypsum products made > 
ee | - 9. from imported crude gypsum in the United States, 1931-391 . : 

te oe | | : f 1981 fo WBZ 

Loo | | Short | value | Short | Vatne 

Be | Without calcining: fod. | 
es To portland cement mills___........-.---.-...-....} 48,326 | $161,563 | 35,545] $80,875 

woe For agriculture.__.--..-..------.022 22-2 ee 17, 353 93, 648 31, 760 166,944 Be - For other. purposes--.-.-------------------------.- . 12,579 61, 979 4,015 33, 628 es 

Total without caleining..........................| 78,258 | 317,190 71, 320 281, 447. 

fe For building purposes: ts | of | Be Base-coat plasters. .....-.-.--.-_--- ee 273,071 | 2,614,718 |. 164,036] 1,554, 590 eon Sanded plasters. ......_.._--..--.-2--2- 37, 858 253, 645 18, 519 136, 991 bee _ Finished plasters.._-_._-...------2---.------2_- 69,996 | 1,027,489 | 34,169]. 487,117 | ae ’ ° Molding plasters_----- = 70202077 TTTTTTTTTTTT] 93% 505 |” 418" 465 11, 732 178, 733 | 
Be ..:., For other. building purposes ?____.-.--...2-.--| 109,128 | 3,091,595! 66, 951} 2, 175, 925 : 

Bo | ~~ Potal for building purposes. ..-..-.....--.:.-| 513,648 | 7,405,912 | 295,407 | 4, 533, 356 | 
fo For manufacturing uses 3___..2.-..-.--2..--.....| 24,985 { 196,205 | 7,859; 66, 843 
Boo _ otal eaileined_.......-.--..-....------------|___ 538, 633 | 7,602,117 | 303,266 | 4,600,199 
Bee Grand total value._--------- sf] 7,919,807 || B81 HB 

Ro 1 As reported to the Bureau of Mines by importers. eS sons ~ 
tise a + ? Inelud ¢ eplaster board and lath, wall board, partition tile, other tile, insulating materials, and other . 

foe, 8 Includes gypsum sold to terra-cotta works, to: potteries, for other manufacturing uses, and to other oo 
ee _ gypsummanufactures. = ‘ues | he 

Be . _ Exports —Exports of gypsum and gypsum products during 1932 | 
bo declined considerably compared with 1930. The largest decline | 
Lo with respect to tonnage was registered by “Plaster, calcined and 
; manufactures, n.e.s.” (80 percent), followed by “Plaster board and 
a wall board” (69 percent) and “Crude, crushed or ground” (20 per- 
Be cent), with respective decreases in value of 63, 71, and 50 percent. | 

: - a Gypsum and gypsum products exported from the United States, 1928-32 a 

oo . Crude, crushed or Plaster board and wall | Plaster, calcined and pO ground board manufactures, n.e.s. : 
- ° - Year @ ee 

: Short tons} Value [Squarefeet| Value | Short tons; Value 

| 1928 eeeee-----| 368 | $28, 764 | 15,216,727 | $403,227| 16,4231 $302, 984 1929.0 a 230 30,870 | 18,420,455 | 442, 983 24, 579 481, 316 1930____.-.-.-.-.---------.-- 3, 603 22,918 | 16,677,518 | 431,072 20, 008 397, 810 1931..__-____.._..---.------ 4, 502 37,816 | 6,386,649 |  157,807| 6,773 196, 724 1982-20 3, 580 18,931 | 1,981, 685 46, 175 1, 339 72, 094 
— _ 

. - WORLD PRODUCTION 

The following table shows the output of gypsum by various coun- 
tries from 1928 to 1932, as far as statistics are available.
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os : World production of gypsum, 1928-82, by countries, in metric tons , ; 

[Compiled by M}T. Latus, of the Bureau of Mines] | eg 

Country ! -1928 | 192 | 1930- | 1931 18 eS 

| Algeria... --.o;---------------------| 79,874 | 107,221 | 94,780] =~ 91,420] ) os 
Argentina 3_.......---.-------------------+ 41, 606 36, 630 | 49,458. 39,473] (2) a 
Australia: . ; { 4 de . . al 

New South Wales.-._......---.-------- 12, 761 10, 585 2, 914 1, 766 (2) . : , ao 
South Australia......-...-..----------| 93, 004 97, 148 41, 482 24, 596 45, 684 . 4 

| Victoria.....-.-.---------12-----e oe eee 10, 728 13,407) . (4 (4) Q so 
. Western Australia........-.-------.---| 4, 282 5, 374 1, 606 - 226 2) og 

Austria 5.2..........------------------ eee 45,000 43,000] 37,350] 48,000 (2) a 
Canada..._.----------+----------+--2------| 1, 189,895 | 1,111,956 | 997,942 | 800, 938 (8) ee 
Chile__---------------2-----------e--------| 9, 1B 15, 434 17, 178 13, 173 (2) cf 
China. ___..-.----.---2--------------------| 7.50, 000° 51,500 62, 100 71, 500 (2) Sd 
Cuba.__._..----------2-----2 een n eee 23, 950 25, 400 27, 200 (4) (2) oi 
Cypritis 8... eee - eee 11, 609 12,757 - 10,452} 9,934 (2) ok 
Egypt ?_.-.-2------2-----------------------| 180, 000 130, 000 130, 000 130, 000 130, 000 , os 
Estonia.._..-.-----------------.-----------| 7, 982; 8,093 | 1,963. 7, 851 8, 299 of 
Franco....-----------+--------------------| 2,202,730 | 2, 558,050 | 3, 055, 420 ® | @® ag 
‘Germany: 8 

‘Bavaria. ...------»-------------------- 54, 482 | } OO oft 
_ Prussia_._-----------------------------| 452 9845,000 | 9 705,000} 490,000] 398, 500 8 

_ -Other States...-...---.-.-2--..-2-22..- @) | a oS ae 
Greece... -..--------- n-ne nee n nen nnn | ene e tenn | meee e eens 1, 365 3,200) (3) - ee 
India, British...-....-------------------.--| 59, 998 53, 572 57, 220 54, 493 * (2) wat 
Italy... .-.------ 22 eee et eee ‘640, 587 683, 755 685, 530 587, 845 | . g . (sae 

: Japan__--------------e---e-eee ene] 63,515] |) () a) oe 
Latvia 10... eee : 28, 020. 26, 875 : 35, 272 31, 431 36, 812 . ee 

Luxembur¢g.....---.----------------------- 2, 506 | 7, 206 10, 619 9,263} (2) | ook 
New Caledonia. ..._....---.--------------- 15, 000 7,116) 3, 131 Mm | ® - og 

_.-‘Palestine.....---.--------------------cs-- 1,341 ' , 499 1, 661 401 (2) SH 
Perul._...-..--.-------+-------------------- 20,148 | 1115, 299 114,000; 8,000] °}# (8) ae 
Poland. ._..-.-----2--2----2-+-----------+- @) Q) 49,000 | 24,000 (2) 4 
Rumania_........------------»------------ 47, 785 - 76, 625 51, 252 53, 003 ° ae | og 
Russia 3......-..----------. 2. ---nenee 411, 365 ) (4) yo 4 ‘ ae 

7 ‘Spain....---.---------.--------------------| 1,054,018 | 975,662 | 1,582,604] 827, 282 2) oy 
. Sweden._..-..-.------2--- vee e eee 116 122° 135 50 (2) ms . 

| [yonisia__..-.--------2------- n-ne eee 16, 000 : 19, 540 20, 000 (4) —Qy mS 
Union of South Africa. ......-....---_----- 14, 871 17,245 | 17,098 14, 847 (2) | ots 
United Kingdom: oe, | oe | pe ONE 

Great Britain...................--..--.] 644,831 | 981,566 | 851,468) 767,011] — (2) | OS 
. Northern Ireland-_.--.....-----..------|° 17 1,453 193 (4) (Q) “ 

United States........-.--------------------| 4,628,659 | 4,550,535 | 3,149,178 | 2,321,489 | 1, 229, 428 7 
Yugoslavia 3_...._.2.2 222 2u2-2-- ee 1,170 2, 3468 1, 463 771 (2) 8 

| , | 11,600, 000 | 13,000, 000 | 12,000, 000 | 10,000,000 (2) JE 

a, Gypsum is also produced in Switzerland, where large beds are privately worked, but no statistics are - | a 
available. . ag 

4 Data not available. | . us 
3 Rail and river shipments. oom 
4 Data not available; estimate included in world total. i 
5’ Estimate furnished by Bundesministerium fiir Handel und Verkehr. A 
6 Data for crude gypsum mined not available. Shipments of crude (ump, crushed, and ground) and i 

calcined gypsum amounted to 397,915 tons. . a) 
7 Approximate production. oe 
8 Exports of crude and calcined gypsum. oo 
9 Figures supplied by Deutscher Gips-Verein, E. V., Berlin, Germany. op 

10 Exports. ot 
11 Sales and shipments. . ee 
12 Year ended Sept. 30. | . aaa 
13 Serbia only. ‘ 

Canada.—Both Canadian production and exports of gypsum | 7 
_ dropped sharply during 1932. The output (shipments) of crude gyp- : 

sum in 1932 were 438,629 short tons, valued at $1,080,379, and com- i 
prised the following items: Lump, or run-of-mine, 98,672 tons, . 
valued at $114,504 (increases of 109 and 11 percent, respectively, 
compared with 1931); crushed, 268,645 tons, valued at $314,336 (de- | 
creases of 61 and 60 percent from 1931); fine ground, 1,826 tons, : 
valued at $10,459 (decreases of 59 and 51 percent); and calcined, 
69,486 tons, valued at $641,080 (decreases of 41 and 46 percent). : 
The total output decreased 49 percent in both quantity and value in | 
1932; the unit value, however, increased from $2.44 in 1931 to $2.46 | 
In 1982. | 7 

182217—33——41 | - 

4
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_ During the year Nova Scotia, as usual, produced the larger part of 
t the Canadian output, shipping 341,508 tons, valued at $398,861 (78 
a percent of the total quantity and 37 percent of the total value of all 

ne shifments). Most of this output is exported raw to the United States. 
a Production in this province has been sharply curtailed for 2 years or 
nan more. Shipments during 1932 represented only 48 percent of the 
o quantity and 45 percent of the value of the total shipments during 

os oO ; Gypsum trade in Canada, 1980-382 1 , | 

‘ - , > 4980 - 1981 | 1932 : . 

os | . Short tons} Value |Shorttons| Value Short Value 

Bae Production (shipments): | - 
Pe By classes: | . : 
i Q _ Crude: | 
he Lump or run-of-mine 56, 628 $116, 401 47,147 | $108,396 | 98,672. $114, 504 
in Crushed..........--| 845,210] 973,623 | 693,764 | 791,810 | 268, 645 314, 336 
. Fine ground.....--.-| 8, 160 38,894] 4,418 21,392 | 1,826. 10,459 

ne Calcined_......---------| 160,970 | 1,689,870 | 118,423 | 1,194,819 | 69, 486 641, 080 

S . 1,070,968 | 2,818,788 | 863,752 | 2,111,517| 438,629 | 1,080,379 

: Oo , . By Provinces: . | So 
bo oo, Nova Scotia...---..-.--- 827, 063. 982, 287 707, 817 878, 487 |. 341, 508 398, 861 
De New Brunswick......---| - 82,674 | 513,677 58,957 | 451,264] (2) (2) | 
o Ontario...........------| 94,946 | 776, 069 53,358 | 374,469] (2) (2) 
Bo | Manitoba.-_------------| 34,157 | 298, 297 23,076 | 231,124] (2) (2) 
me : . British Columbia. __.._- 32, 128 248, 458 20, 544 |. 176,173 (2) (2) 

po | | 1,070,968 | 2,818,788 | 863,752] 2,111,517 | 438,629} 1,080,379 

ge Imports: ee nn Cn ns | 
bee Crude gypsum._......._...-] 898 25, 882 484 13, 491 55 1, 381 
bo 7 Ground, not caleined...-.--- _ 219 5, 352 158 4, 476 171 3, 434 
ee Caleined._..----..---2-2-2--] 16,608 | 190, 832 11,050] 120,516] 1,384| 31, 165 

Ae 47,725 | 222, 066 11,692} 138,483| 1,610 35,980 

- oS Exports: | es es ee ee ee ee 

: : Crude gypsum..............| 719,381]  871,567| . 618,765 | 741,376 | 372,314| 470,247 
' Plaster of paris, prepared 
. wall plaster...-..-.------- 7,281 | 119, 092 3, 086 50, 74 799 13, 979 

. | 726,662 | 990,659] 621,851 | 792,150 | 373,113 484, 226 

1 Preliminary Report on the Mineral Production of Canada, Ottawa. 
2 Not available.



LIME - | | 

- By Pavut Hatmaxker anp A. T. Coons | oe 

Sales of lime in 1932 were affected seriously by the subnormal \ 
activity throughout the field of building construction and by further a 
curtailment in the many manufacturing industries consuming lime. re 
The demand, however, proved greater than was expected from gen- oa 
erally adverse business conditions. The degree to which sales ot | % 
lime were affected is indicated in the following table: 8 

Saltent statistics for the lime industry in the United States, 1931-32 | | a 

| | | | Percent | | | | 1931 1932 1 of change “ 

Total lime sold by producers: 7 a 
Short tons_-...---..-.-----.----------- eee eee 2, 707, 614 1, 956, 000 —28 a 
Value......---------------------------22-22s22 ss ns ssessss22.| $18; 674,913 | $12,108,000|  —35 : 

Per ton.....--.-.---------------------eeeeeeeeeee- $6. 90 $6. 19 —10 oo 
Sales of hydrated lime: 

Short tons__.--.-..-----------.----- ee eee eee ne 1, 119, 266 841, 000 —25 . 
Value___....-2---2-- 2 eee eee eee -----| $7, 729, 047 |_| eee 

Per ton.__.-_-.---_----+--------+-- +e $6.91 |-..--------.--|---------- od 
Imports (exclusive of dead-burned dolomite): ~ 

Short tons.....-_.....-. 2-22 eee 14, 458 8,777 —39 " 
Value-___... 2.222.222 eee eee $181, 867 $96, 035 —47 oe 

Exports: - . : 
Short tons......--.--------2---ceeeeeceeeeeeeeeeeneeeeeeeeee-|. | 1, 924 3, 579 ~70 oe 
Value......._.------------ ene eee $129, 943 $56, 479 —57 a 

Per ton__..-._--.--.-----. 212 sseseetee seen eee eeeeeeeee $10. 90 $15. 78 445 Ny 
Distribution of sales: | Hl 

For buildings: . L 
Short tons__.....-.....-.------- eee 947, 085 666, 000 —30 4 
Value.__.__-_---------------2 eee -------------| $6, 940, 250 |-..-------_--_]e--- ee 7 

Per ton._._-------------- oe nee eee $7.33 |.....---.-----J---------- 
For agriculture: a Short tons.._......-..---------------eeeneeeeeneneneeeneee 297, 312 220, 000 —26 
Value__.._-.---- 22 eee eee------| $1, 924, 149 |---| : 

Per ton._........-...-...- 0. ------- e+e $6. 47 |... a 
For chemical uses: i 

Short tons_..-.-----.---.---------------------------------| 1, 463,217| 1,070, 000 —27 4 
Value_._.__-------2- 2. eee eee ---------| $9, 810, 514 |_---_ee | ‘ 

Per ton...----------.--------------------------+------ $6. 70 a 

1 Preliminary figures; subject to revision. iS 

| Normally about two thirds of the annual production of lime is sold } ' 
for building purposes and for use in the iron and steel industries. The 
decline of 28 percent in quantity and 35 percent in value of all lime 
sold in 1932, compared with 1931, therefore is not such a poor showing s 
in view of the fact that construction contracts awarded, according to , 
the F. W. Dodge Corporation, fell off 57 percent in floor space and 55 | 
percent in value. Similarly, according to the Bureau of Labor | 
Statistics, building permits declined 63 percent in value. Production | 
of steel ingots declined 48 percent, and the Federal Reserve Board _ 
index of industrial production decreased 21 percent. 

A comparison of conditions in 1932 with those prevailing from 1923 
to 1925 shows even more strikingly the extent of the business decline. 

629 |
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- Gross income from sales of lime in 1932 was 70 percent less and total 

" | tonnage 54 percent less than the 1923-25 average. Concurrently, _ 

- there were declines of 72 percent in the value of construction contracts 

| awarded, 87 percent in the value of building permits, and 69 percent 

- - in the production of steel ingots. . 7 : 

Po The price of lime continued to decline during 1932 in line with that 

, of other commodities. The average price of all lime sold was 10 

a percent less than in 1931.. All commodity prices, according to the 

| Bureau of Labor Statistics, declined 9 percent, all building materials 

7 | 8 percent, and raw materials as a class 16 percent. Oo 

a Lime producers generally were able to operate at somewhat lower | 
- | out-of-pocket costs during 1932 despite curtailed production and 

: : further price recessions. Wages were less, in some regions labor being 

| available at rates prevailing 20 or 25 years ago, and prices of supplies 

: were somewhat lower. Cost of fuel, however, showed a tendency | 

- to hold fairly firm. =  — | : 
vs | Capital and fixed charges, on the other hand, imposed a tremendous 

- burden upon the relatively smaller tonnage of lime sold. More or 
less inflexible items such as overhead, depreciation of plant equip- 

7 ment, and capital charges, in many instances more than wiped out 
= savings in out-of-pocket costs. Some operators were forced to sus- 

; | pend all activity; others produced at a loss to hold favored customers 
me or to maintain their organizations intact; while a few reported 

a exceedingly small profits. | a 
- | Conditions can be realized better by considering a few of the 
7 _ significant changes in the lime industry during the past 20 or 25 years. 

a Production of lime in 1929 was about 4% million tons, or about %4 | 

- million tons more than in 1909. By 1932 production was about 1) 

ee million tons less than in 1909. ‘The average production per plantin- 

ae creased from 2,828 tons in 1909 to 11,207 tons in 1929, while the | 

; number of plants decreased from 1,232 in the former year to 381 in 
- | 1929. In 1909 about 27,626 horsepower were reported in use by the 

lime industry,' compared with 90,276 in 1929. A considerable part of 

| the capital and other fixed charges involved in this increase of energy 

| equipment and in the consolidation of operating units has had to be 
| borne by the decreased tonnage sold at lower prices since 1929. The 

situation is ameliorated by the greater productivity of the wage earner, 
which, according to available data, increased 50 percent or more from 
1923 to 1929. . 

| The benefits accruing from larger operating units and lower costs, — 
through improvements in plant practice and reduction of other ex- 
penses as a result of larger capital outlay, can be realized only when 
the rate of production is again more nearly normal. 

PRODUCTION BY STATES 

Estimated sales of lime in 1932 by States are listed in the following 
table, with similar data for 1931. Figure 67 shows these production 
data graphically, compared with 1925, the peak year of lime produc- 
tion for the United States. It will be noted that declines from 1925 

| to 1931 were not distributed equally among the States; production 
in Maine and Wisconsin declined sharply, whereas that in Illinois in 

1 Bureau of the Census, Department of Commerce, Manufactures: 1929, Lime, Marble, Granite, Slate, 
and other Stone Products: p. 1.
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1931 was slightly more than in 1925. Comparing 1932 with 1931 the : a 
losses ranged from 4 percent in Vermont to 50 percent in West nes 
Virginia. The greatest declines were recorded in West Virginia, : 

| Massachusetts, and Alabama. On the other hand, production in a 
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Vermont, Tennesse, Michigan, and Washington declined least in 8 
1932. | | | 7 | 
Approximately 43 percent of the lime sold in 1932 was. hydrated, 

the proportion having increased from only a little more than 11 
percent in 1912. The importance of this form of lime has gained os 
steadily, as shown in figure 68. Hydrated lime is displacing quick-__.
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Bo lime for many uses other than building, and since 1930 the quantity 
: _-- gold has exceeded that sold for building. | | 

Pe . Sales of hydrated lime and total lime by States, 1931-32 a . 

reo — 1931 0 , 1932 (estimated) 

: : | Lime sold, short tons Lime sold, short tons 
we _— Aver- Aver- 
Bo a a a ‘alue oo value valu 

an Hydrat- Other Total | per ton Hydrat- - Other Total |perton 

ee Ohio 1__...._._.....-...---] 426,144] 230,297 | 656,441 | $6.10 | 286,000] 191,000 | 477,000 | $5.20 
vol Pennsylvania 1..-.--.-----| 183,795 | 313,463 | 497,258 | 6.79 | 155,000 | 219,000| 374,000| 644 

a _' Missouri_...-.277-777"7""7] “87,389 | 137,027 | 224,416 | 6.60 | 76,000} 104,000 | 180,000) 6.01 
ee ‘Tennessee..---.....-..----| 32, 168 81,100 | 113, 268 5.00 | 27,000 77,000 | 104, 000 4.37 
Be West Virginia_......----| 47,515 | 122,905 | 170,420| 5.78| 34,000| 51,000| 85,000| 5.25 
a Virginia”... 77DTTZ7777"] 36, 544 | 64,115 | 100,659] 6.50] 26,000] 52,000] 78,000] 5.60 | 
oo 7 Illinois..........-..-..----| 28,169] 67,936 | 96,105| 7.48] 17,100| 58,900| 76,000| 7.20 
mo Alabama..---------.------| 19,754 | 117,669 | 137,423| 5.99} 16,000] 59,000] 75,000} 4.93 
me Massachusetts._...-..-.--| 25, 782 97,825 | 123, 607 8.96 | 24,000 40,000 | 64, 000 7. 28 
: — Indiana.._-:.--.2-17"""] 43,534] 38,301 | - 81,925] 6.13 | 34,000} 30,000} 64,000) 5.34 
Be | Michigan....------------| _8,777| ~37,939 | 46,716 | 7.15 | 10,400] 31,600] 42,000| 7.17 
- Texas.....-.----------.-.-] 24,265 | 21,288 | © 45,553 | 8.44| 23,000} 12,000] 35,000| 8.17 7 

Wisconsin....-.--.-.--.---] 8,397 | 34,224] 42,621| 873| 7,000] 24,000] 31,000; 7.42 
‘ New York....-.----------| 20,673] 28,901] 49,574) 8.32] 11,500] 17,500} 29,000] 7.90 
te Vermont......------------| 8,659] 21,567| 30,226] 8.98| 6,700, 22,300] 29,000] 6.97 
: California__-.-.--.--.-..| 12,727| 28,644| 41,371| 9.42] 9,000; 18,000] 27,000| 9.11 
Co Maryland.......-.--.--| 24,928] 11,517] 36,445 | 7.36| 16,000| 9,000} 25,000| 6.40 
oo | Maine..........-....-..--| @ 98,157 | 28,157] 8.88] (2) 23,000} 23,000; 7.96 
ge —Washington.......-.-.---| (@) | 20,619] 20,619} 10.43] ‘() 17,400 | 17,400} 10.06 
Be Arizona. TTT 22,567 | 22,567| 9.87) (2) 14,000} 14,000| 10.43 
be Other Siates.......-.-----| 80,046 | 62,197 | 142,243] 9.34] 62,300] 44,300] 106,600/ 8.60 . 
sn Total. ._.-..--------|1, 119, 286 |1, 588, 348 |2, 707,614 | 6.90 | 841, 000 |1, 115, 000 |1,956,000 | 6.19 - 

fe | 1 In 1931 the average value per ton of hydrated lime sold in Ohio was $5.54 and in Pennsylvania $7.89, - | 
a whereas in 1932 Ohio hydrated lime was sold for $4.54 and Pennsylvania hydrated material for $7.16. 
we mo 2 Hydrated lime sold in Maine, Washington, and Arizona is included under ‘‘ Other States.” 

a | | CONSUMING INDUSTRIES a 

e | The many industries consuming lime differ in behavior from periods 
of expansion to periods of deflation. The building and iron and steel 

- industries, for example, fluctuate widely, whereas such industries as 
leather, paper, and agriculture are more constant from year to year. 

| | Market conditions relating to lime sales therefore can be appraised 
only by examining the several markets on which the lime producer 

- must depend for disposal of his product. 
Current market barometers are available monthly in Survey of 

Current Business.? Information of interest to lime producers includes 
data on building construction, iron and steel production, consumption 
and shipments of chemical wood pulp, and prices. Use is made in 
this report of the more important items relating to lime markets. 
Lime-production figures so far available for 1932 do not include 

a detailed break-down into uses; however, long-time trends by use 
are shown in figure 68. 

Building construction.—The building industries consumed 47 per- 
cent of the lime sold from 1925 to 1929, but only about 34 percent in 
1932. Since 1928 building construction has declined to such an extent 
that the quantity of floor space let in 1932 was 82 percent less than in 
1926. Building lime sold in 1932 was 71 percent less than in 1926. 

? Published every month by the Bureau of Foreign and Domestic Commerce, Department of Commerce, 
Washington, D.C. The subscription price is $1.50 a year, which includes the 12 monthly numbers, the 
1932 annual supplement, and the 52 weekly supplements. Orders accompanied by remittance should 
be sent to the Superintendent of Documents, Washington, D.C.
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The relationship between floor space of construction contracts and 4 
sales of building lime is shown in figure 69, which portrays the annual _ - 
trends of both, also the quarterly fluctuation of building contracts. | 7 

| Data are plotted from index numbers, with the average of 1926 taken i 
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FIGURE 68.—Sales of lime by uses, 1912-1932: A, Lime which is sold to industries producing relatively 
durable goods; B, lime used in the manufacture of nondurable goods. It-will be noted that the curves in 
A fluctuate much more than those in B, because in times of depression people defer purchase of durable 
things, such as new homes and automobiles. On the other hand, food, paper and paper products, and leather 
goods are constantly being consumed. The vertical logarithmic scale facilitates comparison of large and . 
small quantities, and the slopes of the curves indicate the percentage increase or decrease. 

as 100. Data for other years are expressed in percentages of that 
year. 

It wil be noted that sales of building lime and floor space held 
together closely from 1925 to 1927, but that the former lost ground 
in 1928. Since then building lime has declined less than building con- 
struction. The cause of this apparent relative gain was probably .
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a multiple. Fewer factories have been built since 1929, and this class | 
of construction, although large in floor space, consumes relatively less _- 

& mortar or plaster. During the past few years the ratio of altera- 
O tions and repairs to total building has increased greatly; such work 

a oo f£ Seow ccc \ | 

re . 5 1926 = 100 

cm 60 — le | 
Bo 2... ANNUAL TRENDS. 4 | ESB] Re 46 Building lime,sales ---s0--==- | Lt : 
es . QUARTERLY TRENDS | 

0 
er 1925 1926 1927. (1928 1929 1930 -—ss 1931 19320. | 

es FIGURE 69.—Floor space of construction contracts awarded and sales of building lime, 1925-32.. Indexes of | 
mee _ floor space of construction contracts awarded have been calculated from data of F. W. Dodge Corporation, 
fe as published in Survey of Current Business, Annual Supplement, 1932, pp. 30 and 31, taking1926 as 100. - 
m, The series cover 37 States, for which data are not available prior to 1925. 

we 8 - . . * * 4 _ , 
Be | does not appear in the figures of new construction, yet considerable 
a lime is consumed therein. Dealers’ stocks may be a factor. If each | 

of the 30,000 or more building-material dealers increased or decreased 
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FIGURE 70.—Production of steel ingots and sales of metallurgical and refractory lime, 1924-32. Indexes of 
steel-ingot production are calculated from data appearing in Survey of Current Business, Annual Supple- 
ment, 1932, pp. 212 and 213, and subsequent monthly issues. The period 1923-25 is taken as 100 to conform 
with the many available business indexes using this base, notably those of the Federal Reserve Board. 

his stock of lime 1 or 2 tons, the relationship between construction 
barometers and building lime sold would be affected appreciably. 

In addition to purely technical market conditions, however, lime 
has gained ground in the building field through efforts of the pro- 
ducers to have more lime used in mortar and plaster work. The lime
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producers and the National Lime Association serving the industry Sens 
keenly appreciate the fact that sales of building lime do not depend os 
rigidly upon the amount. of current building and that the market for Sad 

| building lime is subject to expansion through active sales promotion. aa 
Fron and steel—Normally one fifth of the lime produced is used for eS 

metallurgical and refractory purposes, but no data are available yet. aa 
on such consumption in 1932. Production of steel ingots, however, — oy 
declined 48 percent from 1931 and dropped 69 percent. below the 1923- - 

| 25. average. Figure 70 shows the relationship between steel-ingot eg 
production and sales of metallurgical and refractory lime from 1924 8 
to 1932. oe | | | | ae 

Periods of depression cause drastic curtailment in iron and steel od 
| production, because such products are durable goods, purchase of ie 

which can be deferred for longer or shorter periods. Nevertheless, oe 
steel production is sensitive to renewed industrial activity and re- 4 

140 : oa T : : | wf 

fe 
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| FiGuRE 71,—Consumption and shipments of chemical wood pulp and sales of lime to paper mills, 1924-32. a 
: Index numbers of chemical wood pulp are calculated from data published in Survey of Current Business, : ga 

Annual Supplement, 1932, pp. 234 and 235, and in subsequent monthly issues. s Ay 

sponds quickly to automobile, railroad, and building-construction 
revival. | c US 

A few recent cross currents in the iron and steel industry are of od 
interest to lime producers. A number of companies have increased Ny 
their purchases of metallurgical lime and cut down on the quantity of ne 
raw limestone used, because the relatively low price of steel scrap has s 
encouraged an open-hearth charge containing less pig iron and more 4 

scrap. Under these conditions more fluxing lime is used, but a coun- of 
tertrend toward the use of less refractory lime is reported. A charge a 
using a smaller percentage of pig iron is easier on the furnaces, requir- “4 
ing less flushing slag and resulting in a reduced cutting of the banks. “ 
Moreover, scrap is not so hard upon the furnace bottom as pig iron. | i 
Some steel companies however, report an increased use of patented 4 
burnt refractories with a dolomite base, which possibly explains why % 
sales of refractory lime show up satisfactorily in figure 70. : | 

Paper mills-—The paper industry consumed 9 percent of the total | 
sales of lime from 1925 to 1929. Production of chemical wood pulp - 
generally is steadier than either building construction or steel produc- 
tion; in 1932 it was only 20 percent less than the 1923-25 average, ; 

which contrasts sharply with the 69 percent decline in steel output. 
Nevertheless, the industry has felt the effects of decreased demand for : 

newsprint and other paper products. , vs
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oe Some pulp producers, moreover, have decreased their use of lime 
through installation of new causticizing equipment.- Forexample,one _ 

: manufacturer reports that he cut his lime requirements per ton of 
vo soda pulp 20 percent in the last half of 1932 compared with 1929. 
oo From reports of other pulp manufacturers it appears that a reduction | 
A of 20 to 25 percent in lime requirements may eventually be realized _ 
Po throughout the industry. — | So | | 
ae Figure 71 shows the quarterly and annual trends in the consumption 
a and shipments of chemical wood pulp and the annual trend in lime | 
we sold to paper mills. | ee | | - 
oo Agriculture-—The demand for agricultural lime during 1932 was | 
Be relatively better than that for building or chemical lime. Neverthe- 
we less, sales of agricultural lime have suffered because of the. decreased 
Be purchasing power of farmers, which is 41 percent less than in 1929, | 
—. aeeording to the Bureau of Agricultural Economics. Thus, the | 
me plight of agriculture has had its repercussions upon the lime industry. _ 
e . The farmers, wedged between stabilized fixed charges such as interest __ 

yates on indebtedness and a greater rate of decline in the return 
thes - received for their products than other industrial groups, have had less | 
Ee money available for the purchase of such materials as lime. _ | 
De _ Lame producers reported considerable sales resistance to agricultural _ 
he lime among the farmers in 1932 and difficulty in making collections. | 

ee This market, which usually consumes about 7 percent of the total | 
Be lime, is below normal at present, and conditions may not improve 

nn materially until the purchasing power of farmers is restored to higher 
mo _ levels. The use of hydrated lime for truck farmers or home gardeners, 
po however, is reported to be increasing. = = ~~ 
Po Meanwhile, the agricultural market is being studied carefully by | 
Bo many operators who heretofore have not sold much lime for this pur- 
feo pose. In some instances individual trade names have been given to 
Poe a particular lime product. An increasing number of producers are . 
eS catering to farmers and are prepared to supply pulverized limestone, _ 
: quicklime, or hydrated lime. | 
4 Water purification and sewage disposal—tlLime used for treating 
7 water, although only about 3 percent of the total output in recent 

years, has shown a steady upward trend since statistics were first 
available in 1918. This market is little affected by depression | 
periods, which seem to check its rate of growth only temporarily. 
Final data for 1932 are not yet available, but lime producers report | 
a fairly steady volume of business for last year; some operators, in 
fact, relied almost entirely upon this market for their sales. 

Although sewage disposal as yet is a small outlet for lime, it is 
reported to have made considerable progress during 1932. The field 
is one of the most promising from the standpoint of potential tonnage, 
and developments are being watched carefully by the lime industry. 

Other uses.—The building, iron and steel, paper, agriculture, and 
water-purification industries normally account for about 86 percent 
of the total lime sales. The remaining 14 percent is distributed 
widely among a large number of chemical and industrial uses. Cer- 
tain trends among some of these minor consuming industries are 
worthy of mention, although they cannot be discussed in detail. 

Sales of lime to glassworks have slumped since 1927 (see fig. 68) 
: due partly to a tendency in the glass industry to drift toward the 

use of raw limestone instead of burnt lime.
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Tanners generally report that, while they have bought less lime 8 
because of depressed conditions, no change has occurred in their : 
requirements traceable to altered plant practice or installation of Oo 
new equipment. | | | os 
Sales of lime to sugar refineries dropped during the war due partly 

to changed methods of sugar refining. The tonnage sold also has | nS 
declined since 1928, but the long-time trend since 1919 seems to be 2 
rising slightly. However, sugar refining is no longer a significant 
market for lime producers. oe 2 

Sand-lime brick provided a promising market for lime during the a 
recent building boom, but sales have declined sharply since 1929. 3 

| PRICES | | : 

Preliminary data indicate that the average price of lime sold in : 
1932 was about 10 percent less than in 1931. Price deflation has 
continued to affect lime as well as other raw materials. Operators a 

HE os 

fo | 8 
bumber / pr\ . : ‘: 

| 100 1926100 Lf | ss BE < . . 

| 5 Cement ee ° SETS | | | : 

. 2” Y (fwe “ aS . 

ne a 

FIGURE 72.—Trend of wholesale prices of lime, cement, brick, and lumber, 1913-32. Indexes for cement, | . : 
lumber, and brick are those of the Bureau of Labor Statistics, published monthly in the Wholesale Price ce 
Bulletins. The index for lime is calculated from Bureau of Mines statistics. Note the general decline 8 

| generally reported lower prices for their product, and many com- 
plaints have been made of prices slashed to the point where sales 4 
were below costs of production. Figure 72 shows the recent trends os 
in prices of cement, brick, lumber, and lime. o 

It must be remembered that price recessions have not been confined 8 
to any single industry. The Department of Labor price index for A 
all commodities in 1932, based on 1926 as 100, was 64.8. The 3 
average price index for all building materials was 71.4, that for all . 
commodities other than farm products and foods 70.2, and that for oe 

| common and hydrated lime 78.1. | : 
This index for lime is somewhat higher than the index calculated - 

from Bureau of Mines statistics, which is 68 for 1932. The Depart- 
ment of Labor index, however, is an average of only 15 plants, whereas | 
the Bureau of Mines figure is the average for the entire industry. 
Moreover, actual sales frequently are made at lower figures than | 
originally quoted. |
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CLAY | os 

| , By R. H. Kupuica anv K. V. Huruiay ~ 4 

Trends in production and value—Trends in the annual production a 

and value of clay since 1909 are shown in figures 73 and 74. The oy 
general trend in the production of clay during this period conforms es 
with general economié conditions of the country. From 1909 to : ot 
1914, prior to the World War, there were no violent fluctuations. od 
From 1914 to 1916, before the United States entered the war, the 
iron and steel industry, whose requirements take a large proportion mo 
of the fire-clay output, increased its production to meet the Alhes’ 4 

-. demands for munitions. This increase was reflected in a large Jd 
increase in the production of fire clay, with little change in that of a 
the other clays. During 1917-18, when the United States partici- © 8 
pated in the war, the production of fire clay continued to increase 4 
to meet further expansion in requirements for the metallurgical and : : 
allied industries, while the production of other clays decreased OS 

| because the industries in which they are consumed catered princi- . 
pally. to household and luxury demands and did not have war-time - 

: priority. Subsequent industrial depressions and booms are all . 
reflected in decreases and increases in the production of clay, espe- - 

: cially fire clay: = 
| A noteworthy feature is the increased production of kaolin since a 

1919, due principally to its increased use as filler and coating in the 4 
paper, rubber, and. textile industries and to a decline in the quantity ” 
of kaolin imported. Before the war the United States depended oe 
almost entirely on imports for its supply of high-grade kaolin suitable 2 

for the finer ceramics and fillers. Shortage of supplies from abroad Ms 

during the war induced domestic producers to give more attention | . 

| to correct preparation of the clays. Interest along these lines has 4 

continued, and the preparation of kaolin has been improved so that ee 

now the quality of American kaolin equals that of imported grade, S 

and it has been substituted satisfactorily in virtually all industries 
where it is used. The bulk of the kaolin now imported is used 
mainly along the northern Atlantic sedboard, where it has the benefit ne 

of low ocean freight rates. | a, 

Output in 1932.—Continuation of the industrial depression through- | 

out 1932 caused continued decrease in both the quantity and value | 

of clay produced. Total production fell from 2,519,495 tons in 1931 
 to.:1,618,380 tons in 1932, and total value from $8,352,185 to 
$5,636,302. This represents a decrease of 36 percent in tonnage | 

and 33 percent in value. Clay declined 62.8 percent in quantity —— 
and 62 percent in value from the peak in 1929. The average value 
per ton increased slightly from $3.32 per ton in 1931 to $3.48 per ton | 

in 1932 because of the increased production of certain high-priced 
clays included under ‘‘ Miscellaneous clay.”’ 639 |
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Salient statistics on clay sold by producers in the United States in 1982, by States and kinds! nS 

Nt open Kaolin or cor tag Ball clay Fire clay Stoneware clay Miscellaneous clay ? Total ‘ a od 

State atorsre- | Ce 
porting \ : 
sales | Short tons Value Short tons; Value | Short tons Value Short tons} Value { Short tons Value Short tons Value | 

Alabama. -.-..-.-----.- - VL jew eee 33, 629 $47, 155 |_..-.-.---.-|-------.-- 119 $24 33, 748 $47, 179 
Arizona. .------------- 2 |.-----------|----- ||| eee [eee eee ee (3) (3) (3) (3) . 
Arkansas. .-.---.------ 1 |...---.--.--|------------|------------|---------- (3) (3). ---------|---------- (3) (3) (3) (3) oe 
California. -.-...----- 41 244 $3, 191 200 $2, 400 68,770 | — 180,612 2, 667 $8, 385 74, 712 164, 865 146, 593 359, 453 ~ 
Colorado. ------.------ 13 |---.--------|------------|------------]------ +e 26, 283 41, 214 |__| eee 16, 992 15, 238 43, 275 56, 452 no SE 
Connecticut ----..-.-.-| - 1 |_-..---.----|_-----------}-------- |e 53 954 |_...--.-.-.-|----------|___---------|ee eee 53 954 . fs 
Delaware. -----.------- 2 ° (3) ween nnn een nee nee nnn pee ee eee nn [pe en ene nen [eee ee een [nee eee (3) (©) (3) (3) : 
Florida......---------- 2 (3 (3) ence wenn cannon nnn n ene fen nee nen neon een eee n |e eee eee nnn [peewee enn n | pee ee ewer eee e eee eee (3) (3) : 6 os 
Georgia. .--------.---- 16 247,676 | 1,321,751 |...-.-----_-|_--..----.-|_._.--------|---------- ee] | 90 90 |_..-__------|----...----- 247, 766 1, 321, 841 oo 
Idaho. ...-.----------- 3 |------------|---- ef ene ln eee ee 456 5, 401 |... 2. |---| ee |e ee 456 5, 401 we 
Tllinois_ --.------------ 1§ j.-.-..------|------------ 1, 021 9, 506 35,620 | © 90, 783 9, 544 17,100 |_._.-_-_-----|-- eee 46, 185 117, 389 
Indiana... --.---------- 12 |----.-------|----.-------|------------|--- eee 45, 900 | 42, 060 200 270 50, 448 24, 619 96, 548 66, 949 Da 
Iowa. ...-------------- 6 |.---.-------|------------|--.---------|---------- 858 7,255 |.-----------|---------- 2, 575 2; 099 3, 433 9, 354 
Kentucky ------------- 15 |_.----------|---.-------- 18, 259 | 154, 689 58, 605 185, 751 |..--.---...-|----------|_--- eee [eee 76, 864 340, 440 a 
Maine._-.-.----------- 3 |_-----------|------------|------------|----------|  @ (3) wee ene eee enn [ene e eee (3) (3) (3) (3) "a 
Maryland. .---.------- 12 1, 000 1, 500 (3) | (3) 5, 165 24, 908 |_.-..---.-_-|---------- 5, 820 8, 238 19, 460 64,214 & 

. Massachusetts... .----- 8 |_.----.-----|-- |---| eee (8) (3) peewee eee ee lewn eee e ee] 215 888 434 5, 274 wf a 
Michigan.-........----- 3 |_-----------|------------|------------|--- ee _ 40 281 |_..-----.---|---------- 36 623 76 904 : 
Minnesota. -.--------- 3 |.-----------|------------ |---| |e [eee 6, 425 14, 082 204 619 6, 629 14, 701 = 
Mississippi...----- ---- 1 |_....e.-.-- |---|. -- |---| ee |e eee (3) ©) meee cee n cone [pn eee eee nee (8) (3) : 
Missouri. .---.-------- 30 150 1, 145 810 7, 070 127, 776 508, 590 500 | —s- 875 |__| eee 129, 236 517, 680 
Montana. .------------ 2 \------------|------- |---| 250 1,673 |----------..|---------- 949 618 1, 199 2, 291 , ts 
Nebraska.-.--..------- 6 |.-----------|------------|----------- |---| eee fee eee fee 5, 787 6, 748 5, 787. 6, 748 - 2 

i , Nevada. -..----------- 2 |--~.--------|.-.--- ~~ -- |---| |e eee |e eee ee 641 3, 891 641 3, 891 ae 
New Jersey------------ 31 j_..--------.|--.--------- 1, 070 5,408 | 49,370 214, 478 2, 870 15, 113 8, 804 13, 583 62, 114 248,582 ue 
New Mexico. --------- 3 |--------.---|------------|------.-----|------e- 266 1, 559 |-------- 2 |---| eee 266 | - 1, 559 at 
New York..--------- 4 |... 22 -| ee] eee |e (3) (3) weecne nnn ee|-o eee eee (3) 4, 294 27,085 oO 
North Carolina- ------ 5 12, 660 202, 016 |--------.---|----------|------------|------------ (8) (’) (3 (8) 12, 946 ~ 202, 552 oo 
North Dakota--_--.---- 2 2 30 |----------.-]------.--- 2 43 |_-------..--|.-.------- 1 8 5 81 2 
Ohio_....--.---------- 46 |.....-.-.-.-|.-----------|-------- |e eee 222, 609 242, 324 | 11, 615 14, 055 223 1, 875 234, 447 258, 254. —_ 
Oklahoma...-.-..----- 2 |----------.-|------------|------------|----------|------------ |---| 6, 097 69, 875 6, 097 69, 875 : 
Oregon......---------- 2 |.-.---------]------------|------------]---------- (3) (3) (3) (3) Jolie eee el ee_]------------|  -@ @) | " 
Pennsylvania. -------- 60 13, 417 54,082 |.-...-....--|----.----- 195, 310 524, 520 (3) (3) 12, 119 20, 208 237,391 | 615,413 
South Carolina--.----- 8 71, 874 460, 305 |..--.-.--.--|.--------- 1, 557 47,061 |----.-------|--.-------|--- oe |e eee 73, 431 507, 366 ; 
South Dakota. --_------ 1 j---.--.-.-~-]------------|------------ |---| eee 330 2, 475 330 2, 475 ot 
Tennessee... _.--------- Q |-----..-.--.|------------| 19,602 | 112,102 8, 415 31, 881 |--.---------|---------- 7,770 7,794 |. 35,787 151, 727 | oe 
Texas.....------------ 8 fie lel e ee le- eee 968 6, 250 |-...-..-----|----.----- 17, 577 122, 854 18, 545 129, 104 

1 Subject to revision. , 
3 Includes adobe, shale, etc. Slip clay and bentonite are also included in this column as a matter of statistical convenience. Od: og 
’ Included under ‘‘ Undistributed.”’ . . an



Salient statistics on clay sold by producers in the United States in 1932, by States and kinds—Continued s a & 

Soret ead poner eee Ball clay | Fire clay Stoneware.clay Miscellaneous clay Total - 
State ators re- | ae. 

porting . . of. ar 
sales |Shorttons} Value |Shorttons} Value |Shorttons| Value | Shorttons} Value | Shorttons| Value | Shorttons| Value a 

Utah...-.------------- 6 |-.--------.-|-------- | nen eee ee 1,563} = 4, 680 J_--- eee (3) 0 (3). 12, 706 . $119, 564 ce 
Vermont---.------.--- 1 (3) 8 ween wenn wenn [pene enn n nn [peewee enn n |e eee eee nl eee enn |e een enn [penn nen enn| pene nen eneee @) (3) Oe 
Virginia........-.---..- 3 (8) 3) waco cece enen|enneneeene (3) (3) ween n enna nnn|- nee e (3) (3) 3,186 | 11,771 ee 
Washington--.-_---...- 4 |...202----|---- nee] eee |e eee (3) ) (’) 1 -84 9, 497 | $8, 488 10, 257 - 9,920 - as 
West Virginia_._._..- § j------------|---- eee] ene] eee ee 12, 018 $16, 4387 |_-...-.-----|-- oe |e eee [nee eee cnn 12,018 4 | 16,437 os 
Wyoming. -...--.--_-- 8 |------------|------------|-2 eee] 10 : © 10 [eee eee 18,482 | 108, 167 13, 492: 108, 177 oS 
Undistributed_--.-..--j..-..---_- 17, 921 $199, 456 7,475 | $29, 568 3, 828 22,179 | | 17,680) $18,814 19, 689 | 151, 643 22, 685 » 215, 235 re " 

Total......--..-- 417 364,944 | 2, 243, 476 48,437 | 320,743 | 4 899,321 | 4 2, 247, 859 - 51, 591 88,784 | 5 254,087 | 5 735,440] 1,618,380] 5,636,302 | Bb mee 8 
1932; Average value per oO . - . ty ee 

ton._------..---|---2 22 - fee 6.15 |... 6. 62 |----------.- — QAL pel. 1.72 |--.--.------]------------|------ ee -e 3. 48 oe 
Total__._.....--. 435 443, 300 | 2, 946, 953 83,007 | 639, 798 | § 1,473, 161 | § 3, 741, 038 57,466 | 181,915 | 7 462,561 7 892,.481 | 2, 519, 495 8, 352, 185 ou ok 

1931¢ Average value per . . oo e Bs 
ton........---.-|----------|------------ 6.65 |.-.-.----.-- 7.71 |---.-.------ 2, 64 |---- ke 2. 30 |------------|---- eee ene ee 8.32 TR Bo 

8 Includes under “ Undistributed.”’ i oF 
‘ These totals include 5,726 tons of diaspore and burley clay, valued at $32,597, from Missouri. " > Oe 
5 These totals include 1,788 tons of slip clay, valued at $13,063, from Michigan and New York and 96,176 tons of bentonite, valued at $550,152, from Arizona, California, Nevada, aoe 

Oklahoma, South Dakota, Texas, Utah, and Wyoming. Of the total bentonite, California reported 54,704 tons, valued at $136,210; Nevada, 150 tons, valued at $700; Oklahoma, ey * 
5,798 tons, valued at $68,382; South Dakota, 330 tons, valued at $2,475; and Wyoming, 12,632 tons, valued at $107,567. . Oo oe 

6 These totals include 19,662 tons of diaspore and burley clay, valued at $103,507 from Missouri. Be oO Pe 
7 These totals include 1,916 tons of slip clay, valued at $13,613, and 78,815 tons of bentonite, valued at $472,045 . . . bx a 

. i :
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- Production, by States, and kinds.—Although the same 43 States — Os 
reported sales of clay as such in 1931 and 1932, incomplete returns a 
indicate that, the total number of operators declined from 435 to 417. | a 
The number of operators increased in 11 States and decreased in 18, Oo 
the decreases being mainly in States which are large producers of fire So 

- clay. The 10 States having the largest productions of clay during a 
1932 were: Georgia (15.3 percent of the total production), Pennsyl- a 
vania (14.7 percent), Ohio (14.5 percent), California (9.1 percent), | Os 

| Missouri (8.0 percent), Indiana (6.0 percent), Kentucky (4.7 percent), 28 

South Carolina (4.5 percent), New Jersey (3.8 percent), and Illinois Se 
(2.8 percent). These States reported. 83 percent of the total pro- we 
duction in the United States in 1932. . Georgia displaced Pennsylvania os 
from the position of leading producer which it had held since it a 
displaced Missouri in 1923. The rise of Georgia to first in rank and a 
virtually all other changes in rank among important producers are re 
due to the large falling off in the production of fire clay compared 88 

with that of other clays. - oe 
As usual, fire clay leads in tonnage and value of output. Ohio, oe 

| Pennsylvania, and Missouri, in the order given, are the largest. pro- Og 
ducers of fire clay, accounting for 61 percent of the total production. oid 

Kaolin is a close sécond-to fire clay in value, although the tonnage ok 
produced is less than one half asmuch. Georgia produced 68 percent og 
of the tonnage of kaolin, an increase of 5 percent over 1931. In addi- re 

| tion to Georgia, South Carolina, Pennsylvania, and North Carolina were | ° 
the only States producing an appreciable tonnage. North Carolina - 
producing the highest-grade clay, increased slightly both the tonnage _ oS 
and value of its output over that in 1931 in contrast with a consid- : 
erable decrease in virtually all other States. Pennsylvania showed _ os 
a reduction of about two thirds in tonnage and value of kaolin pro- | -_ 

| duced. Tennessee and Kentucky continued to be the largest. pro- o 
: ducers of ball clay, the combined output of both States accounting for ae: 

a little more than 78 percent of the total. ‘Yield fell off heavily in if 
| Maryland and New Jersey, which in 1931 produced 18 percent of the © 2 

total. - . mn 

| Ohio, Illinois, and Minnesota continued to. be the three largest oo 
sources. of stoneware clay. ‘This class decreased least. in tonnage, but os 

| its value per ton fell off proportionately more than that of any other ==. 
, class. , | , ae 

| A greater decrease in the production of low-grade clays included =. 
under “miscellaneous clays” than in that of the higher-grade clays __ J 
caused a decline of only 18 percent in their value, compared with a es 
45 percent decrease in their tonnage. The average value increased 
from $1.90 per ton in 1931 to $2.89 per ton in 1932, enough to over- oe 
come the reduced value per ton of all other classes of clay products Ss 
and to increase the average value per ton of the total production of . : 
clay 16 cents. 7 : 

Uses.—Clay is a fine-textured earthly substance resulting from ~ . 
decomposition of igneous rocks. Itis plastic when wet with the proper : 
quantity of water, retains its shape when dried, and becomes stone 
hard when heated enough to drive off its chemically combined water. - 
Chemically, it consists of a base of hydrous aluminum silicate with 
quartz, feldspar, iron oxide, mica, and other mineral and organic | 
materials which may have been present in the orignal rock or which : 
may have become mixed with it during its transportation and sedi- _ 

18221 7—33——42 | -
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: mentation. The varying proportions of the base materials and the " 
Be different impurities determine the suitability of clay for different . 

ee purposes and set its value in commerce. _ | ‘ | 
Be Clays range from low-grade widely distributed varieties suited only 
oe | for brick, tile block, and sewer pipe, to high-grade clays such as ) 
eos kaolin, ball clay, highly refractory fire clay, etc., which occur only in | 
Fo certain localities and are suited by their peculiar properties or char- 
a acteristics to specific purposes. Although the high-grade clays usu- 
-_ ally are sold by the producers as unfinished materials and appear in | 
i. commerce as raw materials, low-grade clays ordinarily do not warrant | 
Hoe _ shipment in the raw state, as a rule being manufactured into finished 
Me articles by the producers at their point of origin. a 
oe In this discussion clay is considered under the following headings: 
a _ (1) Kaolin, including china clay and paper clay; (2) ball clay; (3) fire — | 
me Clay; (4) stoneware clay; and (5) miscellaneous clay, which includes 
- all clay of which a comparatively small tonnage was sold by producers _ 
aon _and clay which cannot properly or definitely be classified under the __ 
—— other general headings. | . | 
po Kaolin, ball clay, stoneware clay, and fire clay are adapted to the — 
a : finer ceramic industry by their properties of being readily molded, 
a _ retaining their shape when dried, and firing at comparatively low 
pee temperatures. They are all used in the pottery and finer ceramic . 
Poo industries in the manufacture of china and porcelain tableware and — 
fs : sanitary ware, floor and wall tile, electrical porcelain fittings, ete. 
mo These clays have different characteristics as to bond, ease of molding, 
ve shrinkage, and firing temperatures, and two or more clays usually are 
Bo blended to obtain the desired features in manufacture and appearance | 
oe and texture of the fired product. | 
ee Kaolin, to a large extent, and ball clay, to a rather small extent, 
Bo find use in the paper, rubber, textile, and paint industries as fillers 
: or extenders and coatings because they grind readily to extreme | 
- fineness and are soft in texture. _ | 
: Fire clays are characterized by their resistance to high tempera- 
| | tures without fluxing or fusing. Although a high degree of plasticity 

is desirable it is not necessary, as deficiency in this property can be 
overcome by the addition of some other plastic, low-fusing clay as a 
binder. The bulk of the production of fire clay appearing in commerce 
is used for the manufacture of fire brick; as fire-clay mortar for fur- 
nace, retort, crucible, and ladle linings; and for similar purposes where 
high temperatures must be withstood. Fire clay marketed unwrought 
constitutes over half the total commercial production of clay, but it 
is only a fraction of the total production of fire clay, as most fire- 
brick plants operate their own fire-clay mines and purchase only a 
small part of their requirements from other producers. 

| Fire clay includes diaspore and burley clay, also special fire clays _ 
high in alumina and capable of withstanding extremely high tem- 
peratures such as are encountered in cement and lime kilns, high- 
temperature boiler settings, and nonferrous metallurgy. 

Miscellaneous clays include clays having special properties or uses 
of which comparatively small quantities are marketed. They include 
such clays as slip clay, a low-melting-point clay used as a glaze and as 
a binder for artificial abrasives; bentonite, a peculiar clay which can | 
absorb several times its volume of water and swells greatly when wet, 
and is used for medical purposes, as a purifying agent in oil refining,
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and for sealing oil wells; and adobe and shale dust, used for rock- SO o 

dusting coal mines, etc. Clay used for brickmaking, which has been “ 

mined on royalty or sold raw, is listed under ‘Miscellaneous clays”’ os 

as the quantity is negligible compared with the total quantity used | a 

for brick and block making. | | - 

Imports and exports:—Total imports of clay in 1932 decreased 33 7 

| percent in quantity and 43 percent in value compared with 1931. 

- Imports of kaolin, or china clay, which constituted 79 percent of the : 

total quantity of clay imported in 1932, decreased 34 percent in fk 

quantity and 56 percent in value. | a 

Clay imported for consumption in the United States, 1 928-82 | _ 

| Common blue All other clays o 

Kaolin or china and Gross-Al- Total 
clay merode glass- . 

Year pot clay Unwrought Wrought 7 | 

: | Short Short Short Short Short - 
tons Value tons Value | ‘tons Value tons Value tons Value : 

1928___.....| 307,304 |g2, 962, 269 | 10, 259 | $90, 742 | 51, 163 ($429, 788 | 1, 653 | $23, 564 | 370,379 ($3, 506, 363 oe 
1929. _-.___| 279; 981 | 2, 700, 296 | 28,008 | 268; 011 | 49, 324 | 420,689 12, 283 | 154, 158 | 369, 596 | 3, 543, 154 a 
1930......_.| 236, 281 | 2,197,540 | 18,900 | 154, 428 | 24,883 | 209, 175 |! 4, 984 |1 143, 817 |1 285, 018 |12, 704, 960 oi 
1931.....--_| 151, 426 | 1,056, 393 | 15,183 | 116,446 | 15,615 | 125, 326 |18, 376 |1 237, 859 |1 190, 600 |11, 536, 024 oA 
1932_-..-...| 99,807 | ’461,191 | 5,880 | 45,445 | 13,290 | 90, 140 | 8, 133 |1 280, 404 |1 127,110 | 1877, 180 . - 

—___———_—__—_—_-  —————w—X—Xrvonn 
2 

1 Includes ‘‘clays or earths, artificially activated with acid or other material’’, as follows: 1930 (June 18 a 

-to Dee. 31), 2,663 short tons, valued at $100,779; 1931, 4,912 tons, $184,381; not separately classified prior - 

to change in tariff; 1932, 7,328 tons, $267,560. . | on 

7 Exports of domestic clays in 1932 decreased 24 percent in quantity cad 

compared with 1931. Exports of fire clay, constituting 27 percent of — 

the total quantity and 22 percent of the total value of clay exported 

in 1932, decreased 51 percent in quantity and 31 percent in value. oS 

Domestic clay exported from the United States, 1928-32 | : 
- 

| | Fire clay All other Total os 

Short tons Value Short tons| Value Short tons Value 

1998..........---------..------| 60,188 | $494,241 | 60, 911 | $806,350} 121,049 | $1, 390, 501 oe: 
1999.2) 76, 561. | 588,770] 76,789 | 1,117,312] 153,350 | 1, 706, 082 “ 
1930...--...-.----a-2--2s-22---| 62,660 | 519, 788 73,870 | 1,108,586 | 136,530 | 1, 628,374 a 

- gga TTTTTITTITIITTII] 48,314 | 329, 112 61,389 | 915,743 | 106,703 | 1, 244, 855 oN 
1932._..-------.-2c-2--.-22----| 22,086 | 228, 078 59,273 | 826,550) 81,359 | 1, 054, 623 me
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ABRASIVE MATERIALS 7 

- By Paut Harmaxer anp A. E. Davis | : 

| Further decline in manufacturing activity during 1932 resulted in ae 

a corresponding decrease in the demand for abrasive materials. The a 

| total quantity of natural and artificial abrasives produced in 1932 was a 

about 21 percent less than in 1931, which corresponds with a 21 percent as 

| decline in the Federal Reserve Board index of industrial production. “a 

Natural abrasives (excluding grinding and polishing sand) dropped a 

approximately 22 percent in total tonnage, whereas artificial abrasives 8 

~ declined only 12.3 percent. } | oS 

Natural products have been widely supplanted by silicon carbide et 

and synthetic aluminum oxide, where an abrading agent softer than er 

diamond but harder than quartz usually is demanded. For example, 8 

natural abrasives such as garnet, emery, and silica constituted 80 3 

percent and artificial abrasives 20 percent of the abrading agents used ag 

| in abrasive paper and cloth products in 1919, but in 1930 natural — cE 

| abrasives comprised only 54 percent, while artificial abrasives con- os 

| stituted 46 percent, according to the Abrasive Paper and Cloth ce 

Manufacturers’ Exchange. Artificial abrasives, which can be manu- oe 

factured into a great variety of shapes, are displacing also quarry ~ 2 

. products hewn from rock ledges. oS 

_ Natural materials, however, have not been dislodged from the ook 

narrow field of superhard abrasives, where the diamond, still predomi- oe 

nates, or from the field of mild abrasives, where abradants as soft as Ss 

or softer than quartz are used. Although special products, such as a 

tungsten or other metallic carbides, are challenging the diamond for oe, 

| certain work, the latter still is recognized as the hardest substance ope 

known and is considered indispensable for some purposes. Talc, wy 

whiting, pumice and pumicite, and quartz, which may be in pul- O68 

| verized or sand-grain form, likewise have not yet been affected seri- e 

ously by the more costly artificial products. | 8 

Broad relationships in the field of abrasive products over the past : 

21 years are shown graphically in figure 75. The natural abrasive Oe 

materials are grouped into three divisions to show long-time trends. os 

Natural siliceous abrasives.—The long-time trend of natural siliceous , 

. abrasives is definitely upward, as to both the quantity produced and . 

the sales value. Increased demand has resulted not only from * 

expansion in general manufacturing activities but also from new mar- cs 

| kets outside the abrasive field, which have been developed by the : 

producers. Diatomite, for example, has found wide use as a filtering - 

agent, particularly in the sugar industry; as an insulating medium for | 

furnaces, ovens, and similar equipment; and as a filler in certain matu- / 

factured products. So much progress has been made in these fields | 

that only a small percentage of the diatomite produced today is used 

for abrasive purposes. 647 a :
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oe Pumice and pumicite are used extensively in cleansing and scouring | 
- compounds, the demand for which has increased with wider use of 
oy sanitary fixtures and generally improved hygienic conditions. Mar- 

a kets for pumice and pumicite and for tripoli have been developed in 
fe the field of construction. Sales of quartz, sand, and sandstone | 
mo (pulverized or in the form of sand grains) have increased more slowly —_ 
: | in quantity, but their gross value has more than doubled since the 
a pre-war period. | , 
e _ Special stone products—Substantial declines in special quarry prod-. 
o ucts are noted from 1918 to 1922-and again since 1926. The brief | 
Co prosperity indicated from 1923 to 1925 is attributed partly to higher 
. post-war prices. The long-time trend, however, in the production of 
es these specialized quarry products has been definitely downward. | 
o The decline has been caused partly by gradual evolution in the 
- grinding and milling processes in the grain, paint, and other industries, | 

eo 10.0 7 ; S 

oe , 5.0 . ‘ = : 
Pos, o > Artificial abrasives |\- ——— 
po , < Natural siliceous —_ 
Roe a abrasives 

Ro 8 ewe D> . , 

. a Spec stone_ pest 
_ oo = 05h = < — . 

: : JS Garnet and emery / A 

: ~ / , , ane 
fe o” “se | ss, 

5 . 0.1 
be 1912 1916 1920 1924 1928 1932 
p FIGURE 75.—Annual values of production of major abrasive groups, 1912-32. Artificial abrasives include 

silicon carbide, synthetic aluminum oxide, and various metallic abrasives, such as crushed steel, steel 
shot, and steel wool. Natural siliceous abrasives include puiverized quartz, sand and sandstone, diat- 

fo omite, tripoli, and pumice and pumicite. In this group, figures for diatomite are incomplete for 1915- 
: 18; also, 3-year averages are used since 1926, which tend to stabilize somewhat the composite curve over 
. recent years. Grinding and polishing sand (unpulverized) is not included; statistics appear in the 
Z sand and gravel chapter. Special stone products include grindstones, pulpstones, millstones, oilstones 
" and related quarry products, and grinding pebbles and flint lining for tube mills. Gross value is used 

. rather than tonnage because complete data as to quantity are not available. Interpretation of the 
curves, therefore, must include proper allowance for changes in price levels. Garnet and emery, for 
example, show a rise in gross value since the World War. Although gross income yielded an actual 
gain to the producers, the domestic tonnage of this group sold from 1926 to 1929 was less than 50 per cent of 
that sold from 1916 to 1919; however, garnet itself showed some increase. On the other hand, reduced 

: manufacturing costs have had an opposite effect upon artificial abrasives. Comparing again the period 
1926-29 with that of 1916-19, artificial abrasives more than doubled in quantity, but the average value per 
ton declined about 39 percent. The curve of total value, therefore, shows little relative gain, although 

_ production increased substantially. 

| many of which no longer employ bubrstones and chaser mills. More- 
over, artificial abrasives have entered the field and are used widely 
for the manufacture of oilstones and other sharpening or grinding 
equipment. Special quarry products, therefore, are faced not only 
with diminished demand but also with competition from synthetic | 
products that are highly efficient and easily adaptable to changing 
industrial requirements. 

| Garnet and emery.—Production of both garnet and emery also has 
been decreasing for a number of years. These minerals, although 
highly efficient abrasives, are so hard as to be in direct competition 
with: artificial products. As new uses outside the abrasive field have 
not compensated for the business thus lost, the domestic industry has 
declined to a point where it is no longer of major importance, and 
imports likewise have shown a downward trend.
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Artificial abrasives.—Production of artificial abrasives has declined Ef 

since 1929, although up to that year the trend was decidedly upward. | i 

In common with other relatively new abrasives, vigorous market ~ 

expansion has been aided by lower selling prices, brought about by . 

progress in manufacturing practice. | ce | 
Artificial abrasive products were made possible by cheap hydro- oe 

- electric power, a prime consideration in the manufacture of both silicon 8 

carbide and synthetic aluminum oxide. Great impetus was given the © oS 

industry by war-time activities, but growth has been substantial - 

-.  ginee the business slump of 1921. : | | ; 

- - Artificial abrasives have several advantages over natural products 3 

for certain industrial purposes. They are much harder than such 3 

| minerals as quartz and garnet and rival corundum, which 1s next to os 

| the diamond in Moh’s scale. Artificial abrasive grains can be bonded us 

| and manufactured into many special types of. grinding’ equipment x 

essential to the exacting requirements of industry. Special grain size, 7 

cutting speed, and odd sizes of wheels or stones can be provided on ce 

- demand for any particular job. Uses developed outside the strictly : 

abrasive industry, such as refractory material, floor tile, and stair : 

treads, also are important. | : 

To summarize, the utilization of artificial abrasives and the group m8 

, composed of natural siliceous products is growing with the expansion _ 

of the manufacturing industries and the intensive development of new - 

markets. On the other hand, special quarry products and garnet 

and emery have lost many old markets and gained few new ones. 

The following sections give more detailed current data in regard to the : 

individual commodities. : | : 

_ , - NATURAL SILICEOUS ABRASIVES 7 

Diatomite-—The Bureau of Mines is not at liberty to publish the | 

annual production figures on diatomite since 1926. Permission has “ 

| been obtained, however, to combine the data into 3-year periods. 3 

The total production for the period 1930-32 was 248,273 short tons . 

valued at $3,902,126. * 

A large market for diatomite has been developed in the sugar-refining . 

industry. Sugar meltings declined only 14 percent in 1930-32 com- : 

pared with 1927-29 and only 10 percent in 1932 compared with 1931. | 

Detailed data are not available on the quantity of diatomite consumed . 
in the refining of sugar, that used as insulating material, or that sold L 

to battery manufacturers (reported to be the three major uses), but 
these markets are comparatively new and account for the rapid growth oo 

in the use of diatomite for other than abrasive purposes. | 

The economic importance of diatomite depends mainly upon its - 

unusual physical properties—fineness and uniformity of texture, light | 

weight, high porosity, and relative chemical inertness. Dry lump ma- | 

terial weighs about 28 pounds per cubic foot. Dry, loose powder - 

usually ranges in weight from 7 to 16 pounds per cubic foot, depending 
upon the character of the material and the type of the deposit. 

Diatomite (known also as diatomaceous earth, infusorial earth, and 
kieselguhr) is a fine-grained hydrous or opaline fossil form of silica 
composed of skeletal remains of diatoms. Deposits may be of marine 
or fresh-water origin. The organic structure of the particles, which , 

is plainly visible under a microscope of moderately high power, affords
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: a definite and simple means of identification. Diatomite thus can be oe 
A _ » distinguished from tripoli, which shows no organic structure.  —_— a 
x Diatomite is carefully pulverized and graded for use as a filtering 
, agent. As an insulating medium it may be employed as cut orsawed — 
- , brick or as prepared brick. During the past few years diatomite has 
ee been used to an increasing extent as a filler in the manufacture of bat- 
moe tery boxes. The quantity so used in 1929, for example, was estimated _ 
co conservatively at 15,000 tons. Material for this purpose must be very 

an _ low im acid-soluble substances, iron, manganese, and other foreign 
mn material. a | | So : a 
me | Relatively minor quantities of diatomite are used as an abrasive for _ 
- polishing metals, glass, furniture, and enamel and in cosmetics. Its | 
me value as a polishing agent depends upon hardness, fineness, uniformity | 
be | _ of grain size, and ability to absorb grease. Certain fresh-water vari- 

an eties are said to have superior cutting qualities, because many such - 
Bee particles are relatively smaller, harder, or sharper. Several years ago 
- _ an appreciable quantity of diatomite was used as an admixture in con- 
a crete, but the quantity so used is reported to have declined. _ 
ee _ At one time diatomite was produced almost entirely in eastern lo- 
Bee _ calities, notably Maryland and Virginia. The bulk of the production 
pe now comes from western localities, especially from the enormous 
be deposits near Lompoc, Calif. Lately, however, new interest has been | 
po shown in the Maryland-Virginia material, and this interest may result - 
co in renewed production when business conditions permit. — 
bes Available figures of output since 1926 are shown in the following 
Po table. . - | | oe 7 

= : , Diatomite sold or used by producers in the United States, 1927-82 } . 

: a Year Short tons | Value | Year Short tons - Value 

- 1927.02 1 . Po ty sso $4, 164, 721 | 1g oI 248, 273 | $3, 902, 126 | 1929.22 2222 1982__--._-_-_-.-_-------- | | 

. 1 Bureau of Mines not at liberty to publish annual figures separately. , 

The companies reporting production and sales of diatomite in the 
United States in 1931 or 1932, with the location of the deposits from 
which the diatomite was obtained, are as follows: 

Adirondack Diatomaceous Earth Co., Herkimer, N.Y. Deposit at Ohio, Herki- 
mer County, N:Y. 

| Atomite Corporation, 1021 Pacific Building, Portland, Oreg. Deposit at 
Terrebonne, Deschutes County, Oreg. | 

Celite Corporation, Lompoe, Calif. Deposit at Lompoc, Santa Barbara County, 
Calif. (Now, Johns-Manville Products Corporation.) 

Chaffin, George H., 216 East Fourth South, Provo, Utah. Deposit at Gooding, 
Gooding County, Idaho. 

Dicalite Co., 756 South Broadway, Los Angeles, Calif. Deposit at Walteria, 
Los Angeles County, Calif. 

Electro-Silicon Co., 22 Cliff Street, New York, N.Y. Deposit at Virginia City, 
Storey County, Nev. | 

Floatstone Industries, Ltd., 124 West Fourth Street, Los Angeles, Calif. De- 
posit at Walteria, Los Angeles County, Calif. 

Kittitas Diatomite Co., Ellensburg, Wash. Deposit at Kittitas, Kittitas 
County, Wash. | 

Mineral Products Manufacturing Co., 1735 Ventura Avenue, Fresno, Calif. 
Deposit at Mendota, Fresno County, Calif. :
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_ National Silica Products Co., 1201 Bryant Street, Palo Alto, Calif. Deposit " 

at Lompoc, Santa Barbara County, Calif.. pO Oo | S 

- Pacatome, Ltd., 814 Kohl Building, San Francisco, Calif. Deposit near : 

Bradley, Monterey County, Calif. 7 a : . 

0 Pacific Coast Diatom Co., Harper, Oreg. Deposit at Harper, Malheur County, a 

reg. oO : : . : 7 

Pacific Coast Silica Corporation, 3080 Andover Street, Seattle, Wash. Deposit os 

at Kamiah, Idaho County, Idaho. a ; a ag 

Superdent Co., box 794, Reno, Nev. Deposit at Mina, Nye County, Nev. | Cs 

U. 8. Diatom Co., 800 Santa Fe Avenue, Los Angeles, Calif. Deposit at Mount : 

Montgomery, Mineral County, Nev. — : : : on 

Washington Silica & Fire Clay Co., 3205 Hewitt Avenue, Everett, Wash. ve 

Deposit at Roza, Kittitas County, Wash. | | 2 

Webley, E. J., Quincy, Wash. Deposit at Quincy, Grant County, Wash. | 8 

Tripoli—The production of tripoli and related materials in 1932 UA 

was 14,775 short tons valued ‘at $232,700. Although the quantity oo 

produced declined 45 percent from that in 1931 the average value per ot 

ton increased about 36 percent. Markets for tripoli depend largely os 

upon conditions in the iron and steel and the construction industries. 8 

The drop of 45 percent in tripoli production from 1931 to 1932 con- oe 

forms with the decline of 47 percent in the production of steel mgots, Os 

57 percent in the floor space of construction contracts awarded, and Le 

- 26 percent in the value of paint sales. a . a 

, Tripoli is an extremely fine-grained porous form of silica, of the © 4 

chalcedony variety, which by some authorities is believed to have | ou 

been formed by the decomposition of siliceous limestone. Rotten-_ oy 

stone is related to tripoli but is somewhat more earthy and less siliceous. a 

- The chemical and physical characteristics of tripoli from different . 

| localities may vary greatly—a fact prospective consumers should bear as 

‘Tripoli from the Missouri-Oklahoma district is used extensively for 

abrasive purposes, in scouring and polishing powders, and in polishing . 

- gompositions and pastes. An important use is for foundry partings. s 

Much attention has been given to promoting the use of tripoli as an | a 

admixture in concrete construction. Subnormal building activity 8 

during 1932, however, had an adverse effect upon sales for this pur- | os 

pose. The market for filter blocks of natural stone has declined A 

during recent years because of gradual improvements in municipal — os 

water systems and invasion of the market by synthetic stone. How- ” 

ever, tripoli is still so used.in small isolated communities. Other 

ges are as a filler in hard rubber and substitute compositions and as | 4 

a pouncing powder. SO | os 

“The Illinois product generally is known simply as “silica”, and OS 

although employed to some extent as an abrasive for metal polishes, : 

in soaps, and in cleansers, it is used largely in paint and fillers, in - 

making glass, in the body and enamel of ceramic wares, and in the = 

facing of foundry molds. , a aa 

Rottenstone is used as a mild abrasive in wood and metal finishing, : 

| as, for example, in the scouring of metal surfaces prior to plating. - 

Pennsylvania rottenstone is reported to be used also in the manu- . 

facture of phonograph records. : : 

~The chief sources of production of tripoli and related materials in —— 

1932, as in previous years, were a small area lying in Newton County, 

Mo., and Ottawa County, Okla., and the Alexander-Union County | 

area in southern Illinois. Output was reported from Tennessee also. 

Rottenstone is produced in Lycoming County, Pa.
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re The statistics in the 5-year table that follows, as well as those 
oe _ reported for earlier years in Mineral Resources, do not make a precise 
Be comparison between States or years. It always has been impossible mo to obtain from producers uniform reports on the quantity and value 
eee : of their crude material, as they sell a large part of the product mai 
7 prepared or manufactured form. An attempt made in 1931 to acquire - 
ane information on the yearly sales of tripoli for distinct purposes failed | 
an completely; only three producers could supply the data requested. — 
- | ~The values given as “sold” are the gross returns, as reported by 
- producers, and include receipts from sales of both crude and ground | 
eee _ (or otherwise finished) material. | : 

- : | Tripolt (including Pennsylvania -rottenstone) sold or used by producers in the me | United States, 1928-82 | oC , 

: | | , | Illinois - Other States ! | Total | 

: - | an , Value Value Value 
me Year ———_____— ————_—_—. —__-—— an Short Short Short a tons Crude as sold tons Crude “8 sold tons Crude “ sold be ‘(esti- 4 _ esti. |, SENG? (esti. | Sang ee | | mated) | fnished)| | ™8ted) | anished) | mated) |fnished) 
a . 1928___....-.-..--.| @ (2) (2) (2) (2) (2) | 34, i $73, 689 $555, 576 | bo 1929. ________..-.--} 12, 889 | $27, 597 | $139, 557 | 25, 122 | $46, 878 | $406,101 | 38,011] 74,475 | 545,658 fm 1930__..--.--------| 9,954 | 22,813 | 116, 307 | 22,485 | 48,977] 391,198 | 32,439 | 71,790 507,505 ee 1931 _..._--...---.-} 12,651 | 27,170 | 87,481 | 14,031 | 29,078 | 222 650 | 26,682 | 56.248] 310,131 ya 1982... ._-......--| 6,097 | 10,895] 84,795 |. 8,678 | 20,527] 147,905 | 14,775| 31,422| 232-700 

i 11928: Missouri, Oklahoma, Pennsylvania, and Tennessee; 1929, 1931, and 1932: Arkansas, Missouri, i Oklahoma, Pennsylvania, and Tennessee; 1930: Arkansas, Georgia, Missouri, Oklahoma, Pennsylvania, Ae and Tennessee. 
po, ? Bureau of Mines not at liberty to publish figures. . 

- 7 The companies reporting production and sales of tripoli (including = 
: : Pennsylvania rottenstone) in the United States in 193 1 and 1932, 
: | with the location of the deposits from which the material was ob- _ 
= tained, were as follows: 
“ American Minerals Corporation, 206 Bank Street, Burlington, Vt. Deposits 

near Cleveland, Bradley County, Tenn.; and near Tamms, Alexander County, Il. 
_ Barnsdall Tripoli Co. (successors to the American Tripoli Co.), Seneca, Mo. 
Deposits at Seneca, Newton County, Mo.; and in Ottawa County, Okla., near 
Seneca, Mo. | | 

Corona Silica, Inc., Rogers, Ark. Deposit at Rogers, Benton County, Ark. 
C Hileman, C. H., R. F. D. 1, Box 65, Jonesboro. Deposit at Millcreek, Union 

ounty, Ill. 
Independent Gravel Co., 220% West Fourth Street, Joplin, Mo. Deposit at 

Racine, Newton County, Mo. 
International Silica Co., Cairo, Ill. Deposit at Elco, Alexander County, Ill. 
Mepham, Geo. S., & Co., East St. Louis, Ill. Deposit at Delta, Alexander 

County, II. 
Miller & Allen, Elco, I. Deposit at Millcreek, Union County, Il. 
Olive Branch Mineral Products Co., Olive Branch, III. Deposit at Olive 

Branch, Alexander County, II. | ~ 
Penn Paint & Filler Co. (successors to the Penn Keystone Co.), Antes Fort, Pa. 

Deposit at Antes Fort, Lycoming County, Pa. 
Tri-State Quarries Co., Inc., Junction City, Kans. Deposit near Peoria, 

Ottawa County, Okla. | 

Pumice and pumicite——Pumice and pumicite, the only domestic 
abrasive minerals to show an increased tonnage in 1931 over 1930, 
declined 23 percent in output and 10 percent in average value a ton
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in 1932 from the preceding year. The production of 53,214 short tons - 
| in 1932 was lower than that for any year since 1925, when production __ . 

amounted to 40,380 short tons, valued at $179,020. | 8 
| In addition to a fairly steady market for cleansing and scourmg = _ : 

- compounds, which is the mainstay of the domestic industry, note- 
| worthy progress has been made in recent years in the development a 

of new uses in the construction field. A rather large tonnage of 2 
pumicite is used as an admixture in concrete; and an increasingly et 
Important quantity of pumice is employed in acoustic plasters. oe. 

The following table shows the distribution of the domestic produc- _ , “ 
tion in the only years for which such data are available. iB 

: Sales of pumice and pumicite, by uses, 1931 and 1932 | - 

- 1931 1982 3 

| | | Value | Value oo ‘ 
. Short Short } 

tons tons . ng 
Total | Per ton Total | Perton — oo os 

| Cleansing and scouring compounds and hand oo -_ : 
SOAPS... eee eeenenaa-------------| 54,934 | $207,792 | $3.78] 41,912 | $147,274] $3. 51 os 

Other abrasive uses---_-.--------------------- 895 12,863 | 14.37 1, 142. 12, 740 11. 16 Vg 
Concrete admixture and concrete aggregate- - -- 9, 242 66, 376 7.18 7, 165 35,879 | =, 5.01 rat 
Acoustic plaster.............-----------+------ 3, 088 48,720 | 15.78 2,401 | 35,033 14. 59 * 
Miscellaneous uses !____._..._.---------------- 660 2,885 | 4.30 594 4, 278 7. 20 4 

7 Total.._..------.-----------------------| 68,819 | 338,586 | 4.92 a 935,204| 4,42 8 

1 Miscellaneous uses include material used as insecticide, floor sweep, heat or cold insulation, in linoleum oe : 
manufacture, for filtering, as dental material, and in asphalt. | . 7 

The declines in the production and value of pumice and pumicite 4 
- shown in the foregoing table, while conforming with the general 4 

trends in industrial production, are much less than the loss in build- : 
ing activity (floor space of contracts awarded), which was 57 percent a 

| lower in 1932 than in 1931. Pumice and pumicite sold for concrete a 
admixture, concrete aggregate, and acoustic plaster, therefore, made co 

| relative gains in their respective fields, if conditions as a whole are 
considered. | | o 

Pumice and pumicite are used for very different purposes and are oo 
separate commodities, virtually noncompetitive. Both pumice and es 

| pumicite are siliceous volcanic substances similar in chemical com- i 
position but very different in manner of formation and mode of oc- ve 
currence. Pumice usually occurs near active or extinct volcanoes in : 
solid coherent masses; however, some deposits are fragmental. The a 
color is generally white to light gray. Pumice is formed by sudden . . 

| expansion of included gases in molten lava, followed by relatively 
| quick cooling. It thus contains innumerable vesicules or chambers | i 

separated by thin glasslike walls. Pumicite, known also as volcanic | 
ash and volcanic dust, is composed of small, sharp, angular, or platy 
particles of volcanic glass spumed from volcanoes during violent | 
eruptions and subsequently transported and deposited by air currents. | 
Lump pumice is used as an abrasive for polishing various metals; | 

for rubbing down wood surfaces in the manufacture of high-grade - 
furniture, such as pianos, phonographs, and radios; to a limited 
extent in the automobile industry; and for working, cleaning, and : 
polishing stone and glass. Fine lump pumice is used as a toilet
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: article. Ground pumice is used in the electroplating industry; in 
. _ tumbling barrels; in cleansing, scouring, and polishing compounds; 7 
a | in dental preparations; and as an abrasive in rubber erasers.. Pumice _ 
. is used in construction as a lightweight concrete aggregate, in the 

manufacture of bricks and other building units, as building blocks ~ 
ee _ having fireproof and earthquake-proof qualities, and as an ingredient — 
| | in acoustic plasters. It is used also as a heat- and sound-insulating 
oe medium. — | | | - 
- | Pumice is reported to be used in Japan in the pottery industry 
a and in Armenia as a raw material in the manufacture of green bottle | 
Co glass, the alkali present effecting economies in the use of soda and > 
oe _ sulphates. 7 | | oe | 
= Pumicite is used in making cleansing and scouring compounds, 
R _ abrasive hand soaps, and, to a limited extent, metal polishes. It is . 

ee used in construction as an admixture in concrete, as an absorbent — 
a for oiled-road surfaces, and to a smaller extent as an insulating 
ee material for’ packing steam and water pipes, lagging boilers, and 
_ lining cold-storage rooms, in filter cells, and as a filler or absorbent _ 
oo in paints, sweeping compounds, and fertilizers. : ) | 
So _ Production from the Middle Western States consists entirely of - 
Fae pumicite, much of which is sold for cleansing and scouring com- — 
oo | pounds and as an admixture in concrete. Production from the Far 
po Western States includes both pumice and pumicite. Imports of | 
i pumice, chiefly from the Island of Lipari, have retarded the develop- _ 
Be ment of pumice in the Western States for use in eastern markets. 
Be, (See the table of imports under the section entitled ‘Foreign Trade” __ 
Be for current data.) The total domestic production for the last 5 
oo years is stated in the following table. — , : 

” Pumice and pumicite sold or used by producers in the United States, 1928-32 

a : Year Short 3 Value Year Short z Value | 

- 1928. _....---...-.-------- 57, 430 $278, 516 |} 1931_.-..-...---..--.------ 68, 819 $338, 586 
a 67, 013 353, 064 |} 1982... 53, 214 235, 204 

; 1930.....-----------...-...| 56,843 | 336,099. | | 

The companies reporting production and sales of pumice and 
| pumicite in the United States in 1931-32, with the location of the 

deposits from which the pumice and pumicite were obtained, are 
as follows: : | 

Brown, Chas., Shoshone, Calif. Deposit at Shoshone, Inyo County, Calif. 
California Quarries Corporation, 1300 Quinby Building, Los Angeles, Calif. 

. Deposit near Laws, Mono County, Calif. 
Cudahy Packing Co., 111 Monroe Street, Chicago, Ill. Deposits at Fowler, 

Meade County, Kans., and at Saltdale, Kern County, Calif. 
Kavidson Pumice Co., Norton, Kans. Deposit at Calvert, Norton County, 

ans. 

Karlonite Mining Co., Box 474, Selma, Calif. Deposit near Friant, Fresno 
County, Calif. 

Glendenning, R. W., 1134 Western Pacific Building, Los Angeles, Calif. 
Deposit at Shoshone, Inyo County, Calif. 

Golden State Cleaner Mine (M. L. Francis), R.F.D., Creston, Calif. Deposit 
near Paso Robles, San Luis Obispo County, Calif. 

Hill Brothers Chemical Co., 2159 Bay Street, Los Angeles, Calif. Deposit at 
Barstow, San Bernardino County, Calif. 

Kalite Co., Ltd., 90 South Oak Knoll Avenue, Pasadena, Calif. Deposit 
near Calipatria, Imperial, Calif.
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. 3 Kienit Corporation, Winner, 8.Dak. Deposit at Winner, Tripp County, | - | 

.Dak. | . Og 

| Nt La Rue Axtell Pumice Co., Eustis, Nebr. Deposit at Eustis, Frontier County, “ 

ebr. a : | oS 

McKenzie Estate, Griffith-McKenzie Building, Fresno, Calif. Deposit near os 

Friant, Fresno County, Calif. : ‘| 

| Mid-Co. Products Co., Kansas City, Mo. Deposits at Edison, Furnas . " 

County, Nebr.; near Gate, Beaver County, Okla.; and at Meade, Meade County, : - 

ans. , | Os 

Mineral Milling Co. (successors to Flynt Silica & Spar Co.), 1081 Richmond Fy 

Street, Los Angeles, Calif. Deposit at Niland, Imperial County, Calif. _. “ 

Pumicite Co., 4025 Clara Avenue, St. Louis, Mo. Deposit at Fowler, Meade = os 

County, Kans, | | | | : 

Yuma Products Manufacturing Co., 3648 Humboldt Street, Denver, Colo. af 

- Deposit at Bouse, Yuma County, Ariz. a 

Victorville Lime Rock Co., 2149 Bay Street, Los Angeles, Calif. Deposit at | oe 

Little Lake, Inyo County, Calif. : - og 

Zimmermann, H. H., Belle Plaine, Kans. Deposit near Satanta, Grant od 

_ County, Kans. | | ot 

- Quartz.—The production of quartz, from pegmatite dikes or veins oN 

or from quartzite, in the United States in 1932 was 7,487 short tons, Te 

valued at $59,158. This output was 5 percent less than that in ar 

1931. About three fifths of the material sold in 1932 was crude or oy 

crushed, and about two fifths was ground. oe . A 

_ Quartz is used in the manufacture of fused-quartz glass and ferro- = 

silicon; as a flux in certain metallurgical processes; as a packing in SS 

acid towers and water filters; for refractory purposes as a filler; | a 

and as the abrading agent in certain kinds of sandpaper, soaps and op 

scouring compounds, metal polishes, and safety matches. An impor- 3 

tant use is in the manufacture of white ware and enamel. Hxcep- “8 

tionally clear crystals of quartz are used in optical instruments and er 

for various purposes in the electrical industry. | pT se 

Production data are given in the following tables. 3 

Quartz sold or used by producers in the United States, 1928-82 : 

| Crude! Ground 2 - Total * 

Year (OD oe 

Short i Value | Short i Value | Short : Value . : 

1928______...------------------ 15,363} $79, 229 6,835} $130,104 | 22,198 | — $209, 333 - 

1929... -a---- eee 13, 104 59, 257 | 7,877 | 146,502] 20, 981 205, 759 on 

: 1930...-.---------------------- 7, 362 32, 531 5, 794 88, 758 13, 156 121, 289 7 

1931__-_-.--------------------- 4, 460 19,208 | 33,391] 349,895 37, 851 3 69, 103 = 

1932_._---------2-----e--------| 4,883 15, 394 33,104] 343,764|  * 7,487 3 59, 158 A 

1 Includes some crushed quartz. . ot 

2'To avoid duplication, the ground material shown. here is only that ground by the original producers . . 

of the crude quartz or by grinders who purchase from small miners not reporting their production. 

3 Partly estimated. 
. . a
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- Quartz (crude, crushed, and ground 1) sold or used by producers in the United States, : a 1930-32, by States : | 

pe 1930 1931 1932 
eo | State TTT 
Be, . | Short tons| Value | Short tons| Value | Short tons} Value 

: California__.......-..-.--..-.-| 22,895 | 2 $22, 762 1, 553 $16, 654 253} $4, 897 2 Maryland.._..-----__________. 21, 584 2 4,123 444 4, 928 347 5, 200 : Massachusetts. .._.._-._..___- 765 - §, 500 fee dee 373 2, 170 a New Hampshire. -_____.__.___- 132 396 (3) (3) ------------|- ee ee North Carolina____-_._-_-___- 2, 981 23, 838 1, 807 11, 460 1, 535 7, 045 ce Undistributed 4.-______._____- 4,799|. 64,670 24,047 | 236,061 24,979 2 39, 846 . 
‘ 13, 156 121, 289 27,851 | 269,103 | 27, 487. 259,158 

! To avoid duplication, the ground material included is only that ground by the original producers of the wy crude quartz or by grinders who purchase from small miners not reporting their production. me 4 Partly estimated. 
me 3 Included under “ Undistributed.”’ 
i $1930: Maine, New York, Washington, and Wisconsin; 1931: Arizona, New Hampshire, New York, be Ohio, and Wisconsin; 1932: Arizona, New York, Ohio, and Wisconsin. - 

a Following is a list of some recent producers and sellers of crude 
quartz: | | | 

Apex Engineering Co., 609 Rookery Building, Spokane, Wash. 
_ Apex Quartz Co., Inc., St. Clair, Mo. | | : 
_ Canaan Feldspar Co., Fairlee, Vt. : 
mo P. Carmean, Le Grand, Calif. | | 
bo Carolina Minerals Co., Spruce Pine, N.C. 
pee Charlotte Chemical Laboratories, Inc., Charlotte, N.C. 
Be | Consolidated Feldspar Corporation, Trenton, N.J. | | he J. W. Cummings Feldspar Co., Bath, Maine. , : ee Day Quartz Co., Sykesville, Md. | 
‘ Eureka Flint & Spar Co., Trenton, NJ. , 
ve F. B. Fortner, Spruce Pine, N.C. 
: Golding-Keene Co., Keene, N.H. 
a C. L. Graber, 15701 Detroit Avenue, Lakewood, Ohio. 
a John T. Hanley, R.F.D., West Rumney, N.H. 
is , Oscar Lauger, Escondido, Calif. | : | 7 Minnesota Mining & Manufacturing Co., St. Paul, Minn. 
a W. H. O’Dell, Randallstown, Md. | “ Perris Mining Co., Perris, Calif. . oo Anthony Presente, Woodbury, Conn. 

7 J. C. Pitman, Penland, N.C. 
William Retallick, Roxbury Station, Conn. 
C. L. Roesbery, Yermo, Calif. 

| H. P. Scheel Eversharp Pulp-Burr Co., 520 North G Street, Tacoma, Wash. | Galen Sparks, Spruce Pine, N.C. , 
| Spicky Polish Corporation, 1401 Third Street, San Francisco, Calif. 

N. M. Sweetser, 4235 Monroe Street, Los Angeles, Calif. 
John Wallen, Marriottsville, Md. 
George W. Wheatley, Moneta, Va. 
Whitehall Co., Inc., 17 Battery Place, New York, N.Y. 
W. M. Yox, Reisterstown, Md. 

Following is a list of producers of “crushed” quartz: 
Consolidated Feldspar Corporation, Trenton, N.J. 
Day Quartz Co., Sykesville, Md. 

i Ohio Quartz Products Co., Jackson, Ohio. 
Spicky Polish Corporation, 1401 Third Street, San Francisco, Calif. 
Following is a list of manufacturers of ground quartz: 
American Encaustic Tiling Co., Ltd., 2030 East Fifty-second Street, Los Angeles, Calif. 

: Behr-Manning Corporation, Troy, N.Y. 
Charlotte Chemical Laboratories, Inc., Charlotte, N.C. 
Consolidated Feldspar Corporation, Trenton, N.J
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Eureka Flint & Spar Co., Trenton, N.J. ‘ 
Harford Tale & Quartz Co., 4 Reckord Building, Towson, Md. . ye 

| Mineral Milling Co., 1081 Richmond Street, Los Angeles, Calif. 3 
Minnesota Mining & Manufacturing Co., St. Paul, Minn. | os 

a H. P. Scheel Eversharp Pulp-Burr Co., 520 North G Street, Tacoma, Wash. a 
Spicky Polish Corporation, 1401 Third Street, San Francisco, Calif. “ 

Standard Flint & Spar Corporation, Trenton, N.J. S 

Ground sand and sandstone——Production in the United States of a 
ground sand and sandstone, known in some localities as silica flour, y 
in 1932 declined 18 percent from that in 1931; the average value per - 

_ ton decreased about 10 percent. | - 
Commercially important quantities of ground sand and sandstone oa 

| are sold by companies producing glass sand and other special silica uy 
sands. This pulverized silica is used widely in the ceramic trades; 4 
as a silica wash for molds in steel-foundry work; as a filler in prepared — 
roofing, paint, and like products; in fertilizers; and as an abrasive ee 
agent in various cleaning and scouring compounds. | 8 

Recent production data are shown in the following tables: 4 

Ground sand and sandstone sold or used by producers in the United States, - a 
a | 1928-82 } | | y 

Year F 7 Value — Year a c 5 Value | ae 

1928.....____.._.........] 280,402 | $1, 966, 296 |] 1931........-------2 183, 880 | $1, 195, 425 s 
1929...__.____._--.-------| 302,139 | 2, 039, 144 || 1932.__._-----.-----------] 150, 109 875, 749 - 
1930_----------------.-----| 241,947 | 1, 566,815 . . 

| 1 Includes only finely ground material. Figures probably incomplete. 4 

| | Ground sand and sandstone sold or used by producers in the United States, an : 
1981 and 1932, by States } | | 

a : | 1931 19382 - s 

| . a Short tons Value | Short tons} Value - : 

| Illinois and Missouri..........-..---------------------- 58, 311 | $349, 560 42,400 | $230, 801 : 
New Jersey_.-..---------------------------------------- 48, 257 194, 116 58, 721 252, 141 : 

Ohio_.._-.------------------e nee nen nee een 18,633 | 146,922 (2) (2) | 3 
Undistributed 3....---.--.----------------------------- 58,679 | 505, 827 48, 988 392, 807 v 

183, 880 | 1,196,425 | 150, 109 875, 749 

1 Includes only finely ground material. Figures probably incomplete. - 
2 Included under ‘‘ Undistributed.”’ 
8 1931: California, Delaware, Pennsylvania, West Virginia, and Wisconsin; 1932: California, Delaware, 

Ohio, Pennsylvania, West Virginia, and Wisconsin. : - 

The following companies reported production of ground sand and a 
sandstone in 1931 and 1932. : 

Cape Henlopen Sand Co., drawer 496, Lewes, Del. : 
Central Silica Co., Glass Rock, Ohio. . — 
Del Monte Properties Co., 401 Crocker Building, San Francisco, Calif. 
Eureka Flint & Spar Co., Trenton, N.J. 
Michigan Quartz Silica Co., Milwaukee, Wis. 7 
National Pulverizing Co., Millville, N.J. 
National Silica Co., Oregon, II. oo 
National Silica Works, Berkeley Springs, W.Va. | 
New Jersey Pulverizing Co., Millville, N.J. | 

Ottawa Silica Co., Ottawa, Ill. 
Pennsyivania Glass Sand Co. (grinds in New Jersey, Pennsylvania, and West 

Virginia), Lewistown, Pa.
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: - Pioneer Silica. Products Co., Pacific, Mo. - : oO | og a Potters Mining & Milling Co., East Liverpool, Ohio. | | 
be 7 _ Standard Flint & Spar Corporation, Trenton, N.J. oe 
fo Standard Silica Co., 120 South La Salle Street, Chicago, Il. oo | 
Be . Wedron Silica Co., 38 South Dearborn Street, Chicago, II. | | 
Be White Rock Silica Co., 21 North Curtis Street, Chicago, Il. | oo 

foot. a - SPECIAL STONE PRODUCTS sis - 
Grindstones and. pulpstones.—In spite of the general depressed = 

. _ conditions and competition from artificial products, the output of 
et _ grindstones and pulpstones declined only slightly in 1932 compared _ 

an with that in 1931. The demand for pulpstones was at practically — 
ae the same in 1932 as in 1931. Sales dropped 4 percent in tonnage, 
me and the number of pieces sold was virtually the same as in 1931. / 
Boon _ The average value per ton, however, declined about 23 percent. 

Sales of grindstones in 1932 were 14 percent less in tonnage than in | 
-: 1981, and the average value a ton was about 16 percent Jess. | 
ae Sandstone quarries in northeastern Ohio, western Virginia, eastern 
ro Michigan, and Pierce County, Wash., are the sources of the natural 
Meo grindstones and pulpstones. Grindstones, in 1930 and 1931, were - 
,-. produced from quarries in Illinois, but they were not marketed by the | 
Bes . producing companies. _ SO eG 
— _ The following 5-year table contrasts the present low level of pro- | 
fee _ duction with that of the years immediately preceding: a : 

i Grindstones and pulpstones sold by producers in the United States, 1928-32 

: : : | Grindstones Pulpstones 
ee | Year . |-—————_ 
i a Short : Value | Pieces Short : Value — 

Bo 1928.2 ee eee eeeeneneeeeeeeee--------| 24,222 | $608, 408 2, 461 9,016 | $902, 429 oo . 1929-12222 2) vom | “617, 618 1, 834 6, 665 623, 928 : 1980__._-----------------------2-----2----| 14,559 | 423, 835 1, 176 4,141 346, 736 , 1931 6,994 | ° 221) 272 482 1, 730 120, 877 © 198222 6,001 | 158, 566 483 1, 667 88, 874 

7 _ The companies producing grindstones and pulpstones for commer- 
| cial purposes in the United -States in 1931-32, with the location of the 

| quarries from which the stone was obtained, are as follows: 
Briar Hill Stone Co., Glenmont, Ohio (grindstones). Quarry at Glenmont, 

Holmes County, Ohio. | 
Cleveland Quarries Co., Cleveland, Ohio (grindstones). Quarries at Amherst, 

Lorain County, Ohio; at Berea, Cuyahoga County, Ohio; at Grindstone City, 
Huron County, Mich.; and at Marietta, Washington County, Ohio. 

Columbia Stone Co., Columbia Statien, Ohio (grindstones). Quarry at 
Columbia Station, Lorain County, Ohio. : 

Constitution Stone Co., Constitution, Ohio (grindstones). Quarry at Con- 
stitution, Washington County, Ohio; and at Ravenswood, Jackson County, 

.Va. 
General Stone Co., Amherst, Ohio (pulpstones). Quarry at Opekiska, Monon- 

galia County, W.Va. 
Hall Grindstone Co., Marietta, Ohio (grindstones). Quarry at Marietta, 

Washington County, Ohio. | 
The International Pulpstone Co., Elyria, Ohio. Quarries in Jefferson and 

Columbiana Counties, Ohio; and Boone County, W.Va. Quarries idle, 1932. 
Sales of pulpstones from stock. .
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Mount Pisbia Stone Co., Elyria, Ohio (grindstones). Quarry at Layland, A 
_ Coshocton County, Ohio. Do a 8 

Nicholl Stone Co., Lorain, Ohio (grindstones). Quarry at Kipton, Lorain - oe 
| County, Ohio. | | , 7 

Ohio Valley Stone Co., Marietta, Ohio (grindstones). Quarry at Marietta, ¢ 
Washington County, Ohio. | | TE 
Smallwood-Low Stone Co., Fairmont, W.Va. (pulpstones). Quarry near Fair- Ns 

mont, Monongalia County, W.Va. ~ 4 
| Smallwood Stone Co., Union Trust Building, Cleveland, Ohio (pulpstones). 4 

Quarries at Empire, Jefferson County, Ohio; and at Opekiska, Monongalia od 
County, W.Va. No output in Ohio in 1932. ae Coa 

| Uffington Stone Co., Uffington, W.Va. (pulpstones). Quarry at Uffington, 
Monongalia County, W.Va. | “oe 

Walker Cut Stone Co., Tacoma, Wash. (pulpstones). Quarry at Wilkeson, “ey 
Pierce County, Wash. | om 
_ West Virginia Pulpstone Corporation, Builders Exchange Building, Cleveland, ve 

| Ohio (pulpstones). Quarry at Morgantown, Monongalia County, W.Va. on 

| Oulstones and other whetstones, scythestones, rubbing stones, and similar & 
-products.—The group of special quarry products comprising small- a 
size natural abrasive stones includes oilstones and other whetstones, ag 

_ hones, rubbing stones, and scythestones cut or otherwise shaped in a oe 
great variety of forms for the special uses indicated by their names. | oR 

_ In spite of the development of artificial abrasive products, natural OR 
stones are still popular for certam uses. The best natural material, — 4 

__. though costly because of the high percentage of waste involved in the eS 
quarrying of select stones, is used for sharpening the fine edges of the Oe 

_ tools of surgeons, engravers, wood and ivory carvers, and dentists. as 
| Other grades are used by many craftsmen in the wood and metal - 

trades. | | a a 
_ QOilstones are produced in the United States from novaculite a - 

- quarried in Arkansas, other whetstones, chiefly from sandstone .§ _ ce 
quarried in Indiana and Ohio, scythestones from sandstone quarried | oO 

_ in Ohio and from schist quarried in Vermont, and rubbing stones from es 
_ sandstone quarried in Indiana and Ohio. Fo OSS 

Recent production data appears in the following table: ar 

Otlstones and other whetstones, hones, scythestones, and rubbing stones sold by - oe | 
: producers in the United States, 1928-32 oe 

Year = ‘| Value | Year = z Value | ; : 

1998... en 956 | $228, 245 || 1981_.........-----_- 370| $81, 951 os 
1999.9 838 | 212, 017 || 1932.-_..-_._----------_- 331 63, 960 os 
1930.._--.--.-------------- 651 137, 184 } 3 

The manufacturers of oilstones and other whetstones, scythestones, | - 
and rubbing stones from natural stone in 1931 and 1932, with the | - 
sources of their raw materials, are as follows: | 

American Rubbing Stone Co., Cincinnati, Ohio (rubbing stones). Quarry at a 
- Floyds Knobs, Floyd County, Ind. oe 

Bracher Co., Belleville, Newark, N.J. (oilstones and whetstones). Has no 3 
quarries. Sometimes manufactures stone purchased in various localities. No 
production in 1932. 

Chaillaux, J. A. Quarries at West Baden, Ind. Sells this stone to Norton 
| Pike Co. Buys Arkansas and Ohio stone and manufactures it. | 

1822173343 | |
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: Cleveland Quarries .Co., Cleveland, Ohio -(scythestones, lathe stones, and 7 
holystones). Quarries at Amherst, Lorain County, Ohio; and at Berea, Cuyahoga 

| . County, Ohio. | oS | 7 So oe a 
ops Garland Whetstone & Kaolin Co., Hot Springs, Ark. (produces. rough stone, |. 
we in Garland County, for oilstones, some of which is shipped abroad, and some of | 

: _. which is sold to manufacturers in this country). : | 7 | 
eee ‘Lewis Whetstone Co., W. E. Lewis, Hot Springs, Ark. (produces rough stone, 
wo in Garland County, for oilstones, most of which is shipped to Germany). | mo 

| - Pike Manufacturing Co., Pike, N.H. (oilstones, whetstones, and scythestones). 
Production from Barton, Orleans County, Vt.; Hot Springs, Garland County, 

a  Ark.s MeDermott, Scioto County, Ohio; and West Baden, Orange County, | 
ae Ind.; name now Norton Pike Co. Quarries owned are in Arkansas and Ver- 

. | . mont. Stone from Ohio and Indiana is purchased. | 

2. Millstones—The value of millstones, buhrstones, and related — 
Be products, such as chasers and dragstones, sold in the United States in 
ee 1932, decreased only 16.5 percent from that in 1931. This decrease 
a contrasts sharply with the decline in value in 1931 of 70 percent from | 
a - the value in 1930. | a | | 
i - The production of millstones (as shown by value) has decreased 

from a yearly average of $200,000 in the eighties to less than $5,000 
ee in 1932. Two major slumps occurred, one between 1880 and 1900 
4 and one between 1929 and 1931. It is interesting to note that the - 
ae | value of the production in 1900 was $32,858, whereas the average 
: value for the 10 years between 1920 and 1930 was $33,921, and that — 
Ba the value in 1929 was still as high as $31,407. The real recession in 
Be the period since 1900 came during the last 3 years. , | 
pe Only 7 operators reported production of millstones in 1932 com- || 
P| pared with 20 in 1928. The number in New York State, which has 
, been the chief source of production, dropped in the same period from | 
pe 14 to 5. The other producing States in 1932 were North Carolina and _ 

on | Virginia. Since 1922, production occasionally has been recorded 
Co | from Alabama, Maine, Minnesota, and New Hampshire. 7 
te Data regarding the production of millstones and related products 

. - are presented in the following table: | | , 

: | Value of millstones, chasers, and dragstones, sold by producers tn the United States, 

. New York Other States! ‘ Total 

Year TE 

Producers Value Producers Value Producers Value 

1928__._... 2 ee 14 $26, 224 : $16, 662 / 20 $42, 886 
1929__..__-_.__._.- e+e 11 18, 147 5 13, 260 — 16 31, 407 

, 1980_....._.----------.------.- 7 6, 577 5 11, 125 12 17, 702 
1931__.--.-.-..-2-.2-2sesee ee 6{ 2.030 2 3, 300 8 5, 330 
1932_._.-...-_ ee 5 1, 850 2 2, 600 7 4, 450 

11928 and 1930: New Hampshire, North Carolina, and Virginia; 1929, 1931, and 1932: North Carolina and 
Virginia. 

PEBBLES FOR GRINDING AND FLINT LINING FOR TUBE MILLS 

The decline of 52 percent in the production of grinding pebbles and 
flint lining for tube mills in 1932 compared with 1931 is greater than 
the average decrease in output of the other abrasive materials. This 
loss in business may prove to be temporary, because siliceous pebbles 
and liners still are used in grinding operations where contamination 
by iron is to be avoided; however, steel balls have displaced flint 
pebbles extensively in ordinary work. 7
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The commercial production in the United States of pebbles used for a 
grinding minerals, ores, cement, and for other purposes, together with oa 
the output of quartzite blocks for tube-mill liners, includes, so far as oe 
is known to the Bureau of Mines, only the output of beach pebbles in * 
southern California and of cut cubes and cut liners of quartzite in | 

_ Minnesota.’ The figures in the following table appear to cover ‘ 
the entire commercial output, but doubtless additional production a 
for local use or use by companies other than those reporting was | : 
unrecorded. — | . a a | a 

The following table contains production data for the past 5 years: 4 

Pebbles for grinding and flint lining for tube mills sold or used by producers in the : : : 
| Umited States, 1928-32 5 

| ' Year: Short tons | Value | Year - Short 3 Value ao 

1928 6, 288 | $80,321 || 1931_....-..-----------..| 2,024] $26,211 og 
1929__...-------.---------- 4, 630 66, 178 || 19382_...--.-..------.-.-.- 976 13,070 hy 
1930___..------.----------- 3, 480 . 50, 816 } | 4 

| | GARNET AND EMERY | a | 8 

 Garnet—In 1982 the production of garnet decreased 62 percent oS 
from the 4-year average for 1928-31, compared with a decline of : 

— 61 percent in shipments of abrasive paper and cloth during the same 
- eriod. - | 

m The bulk of the domestic garnet production is used by. the abrasive 
paper and cloth industries. Garnet constituted 39 percent of the 
abrasives used in the manufacture of these products in 1919 but only . 

- 23 percent in 1930, whereas the quantity of artificial abradants so : 
used increased from 20 to 46 percent. Some garnet is used for oe 
grinding plate glass where competition with emery and various grades coe 
of grinding and polishing sand exists. : | | | 

According to price quotations the price of garnet has changed little 4 
| during the last 3 years. Nevertheless, the average value of the | 

mineral per ton, as reported to the Bureau of Mines for 1932, increased | 
almost 15 percent from 1931, owing, no doubt, to the fact that a greater : 

_ part of the sales were of higher-grade material. | - 
New York, producing a quality of mineral recognized as standard, : 

holds chief place in the output of abrasive garnet. New Hampshire. . 
ranks second. Other States in which deposits of past or future com- 
‘mercial importance are known to exist are Connecticut, Pennsylvania, . 

- North Carolina, Georgia, Virginia, Colorado, California, Idaho, : 
Montana, Nevada, Arizona, Utah, and other Western States. | 

Total production of garnet for the past 5 years is listed in the follow- 
ing table: | | 

Abrasive garnet sold or used by producers in the United States, 1928-32 

| Year ~ zi Value Year = 2 Value 

1928.....-----------------| 6,617 | $459,307 1931_.......------------| 2,946 | $193, 015 
1929..-....-..---.---------] 5,961] 435,420 || 1939... --77777777T7TT77) oso |) 147, 380 
1930..-..--.---------------|  5,008| 314, 129 | |
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ee The companies producing garnet in the United States in 1931 and 
a 1932, with the location of the deposits from which the garnet was 
oe obtained, are as follows: | a Co ae 
= Barton Mines Corporation, North Creek, N.Y. Deposit at North Creek, — 
= _ Warren County, N.Y. : . | : - 
. | y Ford Motor Co., Dearborn, Mich. Deposit at Danbury, Merrimack County, ~_ 

mo a ‘Garnet Products Co., South Danbury, N.H. Deposit at South Danbury, — 
ee Merrimack County, N.H. = oo : 
ee | Warren County Garnet Mills, 149 Orange Street, Newark, N.J. Deposit near 
eo Riparius (Johnsburg), Warren County, N Ye | | — —_ 

BR Emery (including corundum).—Emery, a mixture of corundum and 
fe magnetite, used principally in the metal trades, is being replaced | 
oe extensively by artificial products. The value of the domestic produc- - 
pl tion of emery declined 72 percent in 1932 from the yearly average for 
“1928-31. The slump in imports of emery, which far exceed domestic —_ 
fe 7 production, shows even more the effect of the substitution of artificial = 
Bee abrasives. In 1932 the value of imported emery ore was $5,524,a 
“decrease of 92 percent from the average of $70,884 for the 4 preceding 
o years. : | , BS an 
ae The mineral corundum, a natural aluminum oxide surpassed in 

- hardness only by the diamond, has been supplanted largely forabrasive —__ 
ee use by synthetic products. No production of corundum in the _ 
. . _ United States has been recorded since 1918, but an appreciable ton- 
Soy nage is imported. The quantity of corundum ore imported during 
Be 1932, however, compared to the average for 1928-31, declined 93 
me percent, the value dropping to $8,258. _ | 
= | The following table gives the production of domestic emery for the 
be | past 5 years: | | | | 

- Emery sold or used by producers in the United States, 1928-32 | 

| | | a . | ‘Year = z Value | Year = A Value. 

| 1928... ----n-e-nee-------| 1341] $16, 787 |] 1981_.....-..-..----- 512 $5, 557 
| 1999___.--.---.2-ss2ss-eeee 924 10, 722 || 1932.......-..---..------- 250 2,781 

1980....-....-..-.-.------- 555 5, 996 ; 

: ‘The companies reporting sales of emery in the United States in 
| 1931 and 1932, with the location of the deposits from which the 

‘material was obtained, are: _ | 

Keystone Emery Mills, 4329 Paul Street, Frankford, Philadelphia, Pa. Deposit 
near Peekskill, Westchester County, N.Y. , 

| youth & Ellis, Peekskill, N.Y. Deposit near Peekskill, Westchester County, 

| ARTIFICIAL ABRASIVES , 

In 1931 the production of artificial abrasives was only slightly 
more than one half of that reported for 1930. In 1932 the production 
of silicon carbide was about 41 percent more than it was in 1931, 
although the production of the group as a whole declined 12.3 percent. 

| Artificial abrasives may be divided into three main groups: (1) 
Metallic abrasives, such as crushed steel, steel shot, and steel wool; 
(2) metallic carbides, chiefly silicon carbide; and (3) synthetic alumi- 
num oxide. The metallic abrasives are used chiefly in loose form as 

| cutting agents in sawing or drilling rock and other hard materials.
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| A very important use of silicon carbide and aluminum oxide is in the os 
manufacture of bonded abrasive wheels. The abrasive grains graded ay 

- into uniform size are bonded together into wheels of varying degrees oa 
| of coarseness and hardness. A fusible clay is used as the bonding 4 

material in vitrified grinding wheels. Sodium silicate, shellac, rubber, Ry 
- and bakelite also are employed as bonding materials. Much progress os 
_ has been made in recent years in the development of highly efficient oo 

abrasive wheels, which are being used more and more as substitutes aS 
_ for natural abrasive products, such as emery wheels, grindstones, and ee 

pulpstones. — a | | | oy 
| An artificial abrasive consisting of tin oxide or a mixture of tin | oe 

oxide and oxalic acid, termed “putty powder,” 1s used for polishing | od 
marble and granite. Rouge and crocus, forms of ferric oxide, are 8 
employed to produce a high luster—the former on precious metals and eS 
the latter on tin and cutlery. Rouge is used also for final polishing of a: 
plate glass. Chromium oxide, manganese dioxide, and magnesia have se 
limited use as abrasives. _ | ae Lo 

: The table that follows gives the production of silicon carbide, Rs 
- aluminum oxide, and steel shot or crushed steel grains. These ma- oe 

| terials compete with the natural abrasives used as grains—for example, _ O8 
- emery, corundum, and garnet. The figures represent the total output — a 

_ of crude materials or first products of the manufacturing plants, not all 4 
. of which are used as abrasive materials. A large but undetermined TE 

part of the silicon carbide and aluminum oxide output is used for 8 
refractory and other purposes not within the abrasive field. The total vo 

~ output is shown here without separation of the products according to ome 
-- uses, because it is thought that the proportion used as abrasive at 

material has not fluctuated so widely in recent years as to destroy the 
value of these figures for comparison with the statistics of natural = = 
abrasives. | | oe ee 

Crude artificial abrasives sold, shipped, or used, from manufacturing planis in the a8 
| 7 | United States and Canada, 1928-32 | | | ne 

| | | Silicon carbide Aluminum oxide | Metallic abrasives Total | : 3 

Short Value Short Value | Short Value Short Value | | 4 

1928..........| 22, 162 | $2,286,518 | 59, 103 | $5,640,901 | 18,466 | $904,629 | 99,731 | $8, 832, 048 4 
1929..........| 30,309 | 3,060, 401 72,614 | 6,471,373 23, 789 | 1,289,922 | 126,712] 10,821, 696 an 
1930_.........| 22,008 | 2, 047, 188 46,465 | 4, 067, 148 16, 428 977, 037 84, 901 7, 091, 373 od 
1931__........] . 8,193 967, 840 25,070 | 2,336, 586 11, 105 613, 683 44, 368 3, 918, 109 ca 
1932.____..---| 11,593 | 1,066,064] 18,835 | 1,400,420| 8,482] 410,264] 38,910] 2,876, 748 : 

| MISCELLANEOUS ABRASIVE MATERIALS vA 

In addition to the natural and artificial abrasives several other a 
mineral products deserve mention. Detailed description of even the . 
more important commodities, such as abrasive diamonds and abrasive 
sand, is not included, because the production of diamonds is not an : . 

-- Important domestic industry, and the production of abrasive sand : 
is included with related materials in the chapter on Sand and Gravel. - 

_ Abrasive diamonds.—The production of diamonds in the United : 
States is limited to one locality. A number of gem and bort stones | 
have been recovered in the course of exploration and development —
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me work on the property of the Arkansas Diamond Co., near Murfrees- 
> boro, Pike County, Ark., under the direction of John C. Peay. About 
eo _ 300 carats of gem stones and bort were produced in 1932. No details : 

are available as to the value of the stones.  _—T , a 
: Imports of abrasive diamonds, which were valued at more than | 
be | $4,000,000 in 1929, were only slightly over $1,000,000 in value in 
a 1932, a decline of nearly 56 percent from the value of 1931. | 
a : Abrasive, or industrial, diamonds are of two types—the black 
7 diamond (or carbonado) and bort. The black diamond is reputed to 
oe be the hardest substance known, the claim being made that it is 3 
- percent harder than the gem diamond. It is lacking in cleavage, is 
oo opaque, and resembles a piece of lava or coal. Black diamonds are 
o found chiefly in the State of Bahia (Brazil). The second variety 
mee (bort) consists of cull stones from the gem-diamond industry, most 
— of which are obtained from South Africa... Unlike the black diamond, 
a , bort has a distinct cleavage. Although“the diamond is extremely __ 
pe hard it is also brittle and is easily shattered if subjected to a sudden | 
oo shock or blow. : | . Do 8 

a _ Industrial diamonds are widely used in drill bits for rock drilling | 
oe and boring. Black diamonds are generally used for this work, al- 
we | - though bort bits having as many as 56 small diamonds set in the 
po - cutting face are cheaper and are coming into more extensive use. 
- + Diamonds cut more quickly, are more durable, and can finish _ 
He material with greater precision than steel. Diamond tools therefore 7 
be . are especially adapted for the production of large numbers of pieces _ 
we of exact and uniform sizes. Diamond saws are used. extensively for 
oe sawing rock, such as marble and limestone. Bort diamonds set and 
a held in special tools are used for truing abrasive wheels, for cutting 
oo or machining hard rubber, rubber composition, paper rolls, bakelite, _ 
Bo fiber, papier mAaché, ivory, graphite, mica, brass, bronze, aluminum, 
Fee and other metals, and for grinding cylinder walls. Perforated 
| diamonds are used as dies through which to draw fine wire to accurate 
So and uniform cross section. Although this use has decreased some- | 
: what because of the substitution of special alloys, small diamond dies 

| are still widely used, especially in connection with the radio industry. 
Small diamonds are used in many kinds of glaziers’ tools. Fragments 
of bort are pulverized into diamond dust, which is used for cutting 
and polishing precious stones, as an abrasive for drilling diamonds to 
make diamond dies, and in sawing porcelain and similarly hard 
materials. | , — | | | | 

— Abraswe sand.—FProduction data for grinding and polishing sand 
are included in the chapter on Sand and Gravel because much of such 
material is produced as a coproduct of glass sand and other special 

: sands. Normally, 1,500,000 or more tons of sand, valued at about 
$2,000,000, are used for abrasive purposes. 

_ Abrasive sand is used extensively in sawing and rubbing stone, 
such as granite, limestone, marble, slate, and soapstone. Both gang 
saws and wire saws employ sand as a cutting medium. ‘‘Chats”’ 
(tailings from the Joplin, Mo., lead-zinc district) are used to some 
extent in the Indiana limestone district as a substitute for sand. 
The particles, being mostly ground chert, are very angular and 
sharp and produce a surface desirable for certain types of work. 

Abrasive sand is used also for removing surface inequalities in 
crude-rolled plate glass before grinding and polishing processes are
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applied; 2 or 3 tons of sand are required to grind 1 ton of plate glass. vas 
Carefully graded sand used for the second stage of grinding and for “S 
beveling glass has been displaced largely by artificial abrasives. os 

| Sand propelled by compressed air has a strong abrading action and ua 
| is so used to remove inequalities from rough castings, to clean paint 8 

from old surfaces,:to clean. or renovate stone and brick work, to cut 
glass, to prepare the surfaces of metal for electroplating or enameling, os 
and to.carve and engrave designs and inscriptions on monuments. | es 

- Other miscellaneous abrasives.—A number of other mineral products | 3 
are used to some extent as abrading media, although their importance | : 
is relatively small. River silt is employed to a limited extent in a 
cleansing powders and in the manufacture of bath bricks; clay asa = A 

mild abrasive in some polishes and cleansing soaps and highly burned a 
. clay (sometimes ground to dust) in metal polishes; talc for polishing ee 
peanuts and rice; a pure high-grade lime, as well as whiting, for 8 
polishing surgical instruments and cutlery; chalk as.a mild abrasive ~ oO 

| for polishing plated ware and in a number of window-cleaning com- oF 
pounds; and pulverized feldspar in certain soaps and cleaning com- ee: 

| pounds. Asbestos has been suggested as a polishing medium for oa 
silverware or other articles. ; Oe SO a 

oo FOREIGN TRADE | a oe ‘s 

Imports and exports —The value of all abrasive materials imported | oo 
| for consumption in the United States in 1932 was $1,330,905, or oS 

about four and one half times that of material exported. Virtually oe 
_ 80 percent of the imports, however, were abrasive diamonds. Ex- | os 

eluding abrasive diamonds, exports exceeded imports by $27,984 in ve 
1932. , | Ds —— a CS | 

The following tables state the value of abrasive materials imported _ | : 
for consumption in: the United States, -1928 to 1932; the quantity . 
and value of abrasive materials imported for consumption in the - 
United States, 1931 and 1932, by kinds; and the value of domestic 3 
abrasive materials exported from the United States, 1928 to 1932: _ oe 

Value of abrasive materials imported for consumption in the United States, 1928-32 . 

Material oe 1928 1929 | 1980 | 1931 | 1982 ; 

Millstones and burrstones.._...-.-.------.----------| $6, 354 $6, 564 $7, 050 $2,485 | $1, 794 
Grindstones.._..-.---------.--..---ss-2.-22s--------| 114,874] 119,264 | 66,677 | 39,171] 14, 196 : 
Hones, oilstones, and whetstones__...-.--..--.-----.-] 45, 303 48, 207 40, 612 24,881}. 15,543 
Emery and corundum. ..........-.-.-.--------------| 272,533 | 494,174 | 329,752] 151, 501 106, 999 ' 
Garnet._.....----.-----.---.------------------------- 116 |--........]---..--.-- 149 356 
Diatomaceous earth, tripoli, and rottenstone !_.-.--| 21, 883 23, 183 46, 478 53; 581 39, 055 ° 
Pumice....-----------c----c-----ae---ea-nee--2------| 159,430 | 143,944] 94,387 | °77,168| 51, 062 
Diamond: . 

Dust and bort.....------------------------------| 31,222] 89,363 | 90,945 | 20,202| —_ 12,860 | 
Glaziers’ and engravers’, unset, and miners’ . ...-|2, 756, 895 |4, 067, 674 |2, 756, 630 |2, 400, 879 | 1, 061, 823 

Flint, flints, and flint stones, unground......-.-...-.| 144,313 | 127, 457 62, 463 54, 623 27, 217 

1 Beginning June 18, 1930 classification reads ‘‘ Tripoli and rottenstone.” .
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ee _ Abrasive materials imported for consumption in the United States, 1981 and 1982, © _ 
eo | 5 by kinds | | i a 

ae | a 1981 1932 
os | | | Kind | SEER FENCES GREER SEPT | 
ae | | | | a Quantity}; Value |Quantity| Value... 

- Milistones and burrstones: —— 7 . eo 
- Rough or unmanufactured_.-......-.-.........short tons..|. 15] $1,332 2 $200 . 
lap Bound up into millstones........-.............-.--..d0.... 15}. 1,103 18; 1,594 
me - Grindstones, finished or unfinished. .................-...d0..-. 640 | 39,171. 310 14, 196 
a Hones, oilstones, and whetstones...............-.....--.-do.-..] . 93 24,881 | 71 15, 543 

a : - Emery: . . Poo : 
be | Ore...-.--.--.-------- enn ne nnn nee eennenee--ae------0.-.-| 2,355 | 34, 187 674 5,524 
os a Grains, ground, pulverized, or refined.............pounds.. ¢3) (1) (1) (1) ; 
Vo | Paper and cloth of emery or corundum...............do__--| (2) 33, 910 @) -60, 054 
Boe Wheels, files, and other manufactures of which emery or . 
me — corundum is the material of chief value_........pounds..| 73, 186 40, 001 77,327 | 32,22 | 
on *  Corundum (see also “‘Emery’’): {. _ 
oy ve Ore... ............---------.----------.---.-----Short tons__ 716 37, 089 188 8, 258 

pee Grains, ground, pulverized, or refined.............pounds..| ! 125,933 | 16,364 | 121,348 1937: 
oe Garnet in grains or ground, pulverized, etc_......--short tons... — 27 149 bt 856 
oa Diatomaceous earth, tripoli, and rottenstone *___.........do_..- 4, 088 53, 581 2, 098 39, 055 

. Crude or unmanufactured..........-........-./.....d0-..-. 6,548 | 59, 152 4, 438 35,464 
foo . : Manufactures of, or of which pumice is the component ma- | 
me terial of chief value..........................-short tons.- (4) 18, 016 (4) 15, 598 = 

ne Diamond: | | 
Be Bort. ........-.-----.----------------------~-------carats..| 1,075 | 17, 849 962 12, 460 
i Dust_......--.-----.-------.-.-------------------- pounds. (4) 2,443; (4 f° 400 
ye . ' _., Glaziers’ and engravers’, unset, and miners’_.......carats..| 224,970 |2, 400,879 | 163,704 | 1,061, 823 Oe 
mee | _ Flint, flints, and flint stones, unground - ..-.......-short tons-- 6, 291 54, 623 3, 755 27,217 © 

pee a a oe [ee eee]2, 824, 680 |..-------| 1,330,905 

a _-- 1 Emery included with corundum; not separately classified. __ 
fee ? 6,389 reams in 1931 and 9,394 reams in 1932; weight not recorded. a . 
i | 3 Beginning June 18, 1930 classification reads ‘‘ Tripoli and rottenstone.” _ . 
eo '  # Quantity not recorded. . 

- ; Value of domestic abrasive materials exported from the United States, 1928-32. | 

po Material oo | 1928 1929 1930 | 1931 1982 

Grindstones. ...............-..----------------------| $560, 975 | $391, 239 | $246, 512 | $104,602 | $85, 528 
_ Abrasive wheels, emery and other__...-.......-.--..| 254,493 | 286,360 | 208,371} 115,076 64, 069 

oO All other natural abrasives, hones, whetstones, etc..| 458,055 | 423,363 | 361,055 | 232,196 147, 469 

Tariff —Emery and corundum ore and crude artificial abrasives are 
| on the free list in the Tariff Act of 1930 (par. 1672), whereas prepared 

garnet, emery, corundum, and artificial abrasives are dutiable under 
paragraph 1514, which reads as follows: 

Par. 1514. Emery, corundum, garnet, and artificial abrasives, in grains, or 
' ground, pulverized, refined, or manufactured, 1 cent per pound; emery wheels, 

emery files, and manufactures of which emery, corundum, garnet, or artificial 
abrasive is the component material of chief value, not specially provided for; 
and all papers, cloths, and combinations of paper and cloth, wholly or partly 

: coated with artificial or natural abrasives, or with a combination of natural and 
artificial abrasives; all the foregoing, 20 per centum ad valorem. Any of the 
foregoing, if containing more than one tenth of 1 per centum of vanadium, or 
more than two tenths of 1 per centum qf tungsten, molybdenum, boron, tantalum, 
columbium or niobium, or uranium, or more than three tenths of 1 per centum 
of chromium, 60 per centum ad valorem. 

Pumice stone also, by paragraph 206, is subject to import duty. 

Par. 206. Pumice stone, unmanufactured, valued at $15 or less per ton, one 
tenth of 1 cent per pound; valued at more than $15 per ton, one fourth of 1 cent 
per pound; wholly or partly manufactured, three fourths of 1 cent per pound; 
manufactures of pumice stone or of which pumice stone is the component material 
of chief value, not specially provided for, 35 per centum ad valorem. |
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The metallic abrasives likewise are dutiable under the Tariff Act of © oe 
1930, as follows: eo | | 8 
~ Par. 334. Steel wool, 10 cents per pound; steel shavings, 5 cents per pound; oak 
and in addition thereto, on all the foregoing, 30 per centum ad valorem. | ee 

Par. 335. Grit shot, and sand of iron or steel; in any form, three fourths of 1 | | os 
cent per pound. | 4 

The following abrasive materials are admitted free of duty under 8 
, the act of 1930: Hones, whetstones, and grindstones (par. 1692); 3 

_ buhrstones, manufactured or bound into millstones (par. 1640) ; od 
) buhrstones in blocks (rough or unmanufactured), rottenstone, tripoli, | a 

sand (crude or unmanufactured), and silica (par. 17 75); natural flint, a 
flmts, and flint stones, unground (par. .1679); diamonds (rough ON 
or uncut), glaziers’ diamonds, engravers’ diamonds, and miners’ mg 
diamonds (par. 1668). - | oo



splat EM EN get IN EEE II TSE TEN ae A ah ie AE ERE Eo MR AEN OE ts AEE TMG hts THAR SE aM DEM MCR NG CPE RET GIGS SELB ath, STG A ey MEME gone STA LE gu Re gee OP Ee NER EAE OED eo i ah gam BESS gama oun ag tM ee at ae ce eas 
Phen, : . . : a ey : : Ts : ey an a we n wey : : eee - coe We arn oy . ‘ hot 

by . . ‘ . . : vs : - uy ete . . . ” oe oO 

wy . " . . . r : . . . 

: Cg a ‘ . ‘ . 4 : 

‘ . . o . . ae . “ . ? . . “ . . . 

uf \ e - 
. f 

: 2 : a : . : 

bo. ” 

a a a . . * . 

t : . . . : . . . . : 
" . . . . - 

a . woe . . . . . : 

nt . . ’ . 

& ‘ : 
t : : - . . 

vs . . . 
fou £ . : : : . 

4 : 

fF . . toe i : 

Be, ‘ . 4 - : . : : 

ir - . . . 
Doe . . : 

oe . te : : 
ee : . . . 

Bye : . 

bye : : . 

hes : . 
a : . oe 
We: : c 
ns . 

Par : . : 
r ‘ 

Soe : . : . os 
" - . o 

” A“ an 7 . . 

Vt . . . : . 

a & . 

haan . . : 

ferns 
me . « 

ot a ‘ 7 We . 

ah . : ‘ 
bes . 

wet . . : 

cet . 

‘: : 
Ae 

a wine . 
eee 
wo . , 

Vf . ‘ . . 

Ss . . 

Peo, 

. 

a
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By R. H. Ripeway anp A. W. MitcHEL Os 

A further decrease in the world consumption and market demand for ey 

sulphur was noted during the year. The decline, however, was in line 8 
with that in general industrial activity. World production of sulphur | og 

dropped substantially from’ that in 1931 due to curtailed operations as 

by American producers. Despite the small increase in production rn. 

and stocks in Italy, shipments exceeded production in the United ot 

States, resulting in the reduction of sulphur stocks in producers’ og 

~ . hands. 7 So | | , a 

~ The marketing agreement between the American exporters and os 

the Sicilian Sulphur Consortium which had been in effect since 1923 3 
was nullified by the dissolution of the consortium on July 31, 1932. rer 

~The consortium’s stock of sulphur, amounting to 200,000 metric a: 

tons; was taken over by the Bank of Sicily to avoid depressing the a 

- market. Although reports indicate some instability in the Kuropean - a 

| markets, the price of sulphur as.quoted by the domestic trade jour- od 

nals remained unchanged throughout the year. | Oo , ae 

. Notwithstanding the drastic curtailment in American production, SG 

the United States remained by far the largest sulphur producer in oS 

the world. Italy, with a slightly increased production, was again the —y 4 

| second largest producer, while Japan, the third largest producer, _ Us 

increased its output materially. Norway, a new producer, entered - 

| the market as a significant factor during the year. The Norwegian a 

sulphur was extracted from pyrites. Increased production was noted : 

from Chile and Netherland East Indies. | ; 

- Spain continued to be the most important producer of pyrites in . 

- the world, while more stable labor conditions in Norway permitted 7 

| a return to nearly normal production in that country. | | 

In the United States the consumption of both sulphur and pyrites 

declined materially due to industrial inactivity. In the sulphur | 

industry the year was characterized by curtailed production, decreased : 

- ghipments (both domestic and export), decreased stocks, and a : 

steadily maintained price. The following table outlines the princi- | 

pal features of the domestic situation durmg the last 2 years. : 

The progress of the sulphur and pyrites industries.in the United 

States during the present century is shown in figures 76 and 77. 

Prior to 1900 the production of sulphur in this country was very small. 

, : : 669 |
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ce oo Salient statistics of the sulphur industry in the United States, 1981 and 1982 — 

ce | - , | | r981 | 1932 oo 

pe Sulphur: | a | oo | | 
| Production of crude sulphur-..-..-.---.--------------------------long tons.-} 2, 128, 930 890, 440 

ee . _ Shipments of crude sulphur: Oe | : 
© For domestic comsumption.-.--..............--..--.--------------d0_-_- 968,940} 756, 242 
we For export. -.--...---------------------------+ +--+ ---------do----} 407,586 | 352, 610 . 

Eee Total_...--------------eeeeeec eee ene ce eee eee ene n eee nee ----o.-.-] 1,376,526 | 1, 108, 852 _ 

a | Exports of treated sulphur..............-..--.-.------.---------------do...-|. 12,142 7, 270 : 
ro _ Producers’ stocks at end of year_--.--.--....----.-------...---.------d0_-.-| 3, 249,669 | 3, 031, 257 
oa Py Price of crude sulphur f.o.b. mines. .---...-.------------------per long ton... _ $18 $18 
et . , TIteS: . : ; / . | oe Bo 

pe Production... ......-----------------------------------------------long tons- 330, 848 186,485 
oo -Jmpotts...2..-..--.--.---2-------- 2 eee ee 0 352, 066 | 253, 248 3 
Bo Exports...-...---.------------+-------+---------- 2+ eee ----d0- 26, 604 |_---.2- eee. 

ae i . + Price of intported pyrites c.if. Atlantie ports.......cents per long-ton unit__|- 12-13 12-13 
eee Sulphuric acid: Production of byproduct sulphuric acid at copper and zinc re 

poe plants, 60° B_..i.-------++----------------------------------------Short tons. 862, 729 |. 600, 334 oo . 

eo ec - | 

het 4 
| ms . a we 8 a 

te ° , 
fy z Bo z (~— | 
o a : 2 . _ | Production ; ne . . 

ie ; . wane “w XY. . 

| i|/™ DN 
- 0 . 28 wero | 
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2 : FIGURE 76.—Domestic production, exports, and imports of crude sulphur, 1900-1932. ‘ 

9 a Imports. /_N 
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oO 
1900 1910 1920 1930 

FIGURE 77.—Domestic production and imports of pyrites, 1900-1932. 

_ SULPHUR 

Domestic production.—The production of sulphur in the United 
States in 1932 totaled 890,440 long tons, a decrease of 1,238,490 tons 

| (58 percent) from the preceding year. The curtailed production was | 
borne by all the principal producers in the United States. Shipments 
decreased less than output and amounted to 1,108,852 tons valued at 
$20,000,000, compared with 1,376,526 tons valued at $24,800,000 in 
1931, a decline of 19 percent in both quantity and value; they were 
the smallest recorded since 1921. Shipments exceeded production for 
the first time since 1929; consequently, stocks at the mines decreased.
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Such stocks amounted to 3,031,257 tons at the end of the year, or oy 
218,412 tons below the record reserve at the close of 1931. _ 5 

The average quoted price for sulphur as reported by the trade jour- ag 
) nals was unchanged at $18 a ton f.o.b. mines throughout the year. a: 

__ Open prices were $1 to $3 a ton higher, and prices for sulphur exported eS 
were given as $22 a ton f.a.s. Atlantic ports. So 4s 

The following table records American sulphur production from 1928 | a 
to 1932. Oo Oo . ae py 

Sulphur produced and shipped in the United States, 1928-32 | oo a 

7 | Shippea | Shipped — = 
a Year. Produced. |}——_{]--__— Year Produced. |}——_{, | of 

t i t i et 

| 
ale 

mate value 
ee a 

| A 

1928. , 981,873 | 2,082, 924 | $37, 500, 000 1931...-..----| 2, 128, 980 1 376, 526 | $24, 800, 000 . : A 
1929_..........| 2,362,389 | 2,437,238 | 43,800,000 |) 19382_.-...-_-. 890, 44A | 1,108,852 | 20, 000, 000 an) 
1930.......--| 2,558,981 | 1,989,917 | 35, 800, 000 | tg 

The bulk of the domestic sulphur reported for 1932 came from “8 
| Texas, but two other States—Louisiana and California—reported pro- oy 

duction in 1932 for the first time in a number of years. OneColorado =—s__| 
_ producer mined 100 tons of sulphur material contaiming 45 percent 8 

| sulphur, of which 27 tons were shipped. This material, however, is et 
- not included in the sulphur production or shipment figures for the og 

United States. - a ee OS 
__ The following table lists the sulphur mines operating in the United eer 

: Statesin 1982, | | a eae 

| ee Sulphur mines operating in the United States in 1982 Oo - 

| | | | Operating company Name of mine , 7 Location of mine 7 | - 

Sanger & Albertoli...............-------- ‘Orater....---------- Bigpine, Inyo County, Calif. | y 
T. N: Wade.......-....-----------------| Gulch Group---_--.-. Do. oud 
Jefferson Lake Oil Co., Inc_._._.........| Lake Peigneur_.....| Lake Peigneur, Iberia Parish, 8 miles oo 

from East Abbeville, Vermilion Parish, ue 
a. 8 

Texas Gulf Sulphur Co.._........-.----] Long Point Dome---| Long Point, Fort Bend County, Tex. voy 
Do.......-..------------------------| Big Hill Dome-_.-._.| Gulf, Matagorda County, Tex. ae 
Do......----------------------------| Boling Dome-__...._.| Newgulf, Wharton County, Tex. of 

Freeport Sulphur Co........_.--.-.---..| Bryan Mound.....-| Freeport, Brazoria County, Tex. . : 
 Do__......------.--.--...---------| Hoskins Mound_--.-- Do. . s 

Duval Texas Sulphur Co........-.-.--..| Palangana Dome.-._.| Benavides, Duval County, Tex. 

Byproduct sulphur.—A large quantity of sulphur is recovered each | ou 
year as a byproduct from copper- and zinc-mining operations. This e 

_ sulphur is recovered in the form of sulphuric acid and is not included 
in the sulphur-production figures for the United States. . _ 

| Concentration of some copper and zinc ores yields, in addition to | 
copper and zinc concentrates, a pyrites concentrate which is an . 
important source of sulphur. The production of this commodity 1s | 
discussed under the pyrites section of this report. In the smelting of 
copper and zinc concentrates the sulphur content is driven off in the 
form of sulphur dioxide gas, which is used in the manufacture of sul- - 
phuric acid at many smelters. Approximately 220,000 tons of 
sulphur have been recovered annually during the 5 years ended in - 
1931. . | ,
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‘Figures for the production of sulphuric acid as a byproduct at : 
Pa smelting plants during the last 5 years follow. The table gives the  __ 
oo output at both copper and zinc plants and comprises virtually all of == 
ma _ the byproduct acid produced in the United States. Atmanyplantsin 
Bo the zinc industry, the SO, content of the gas from the roasters is 
ea raised by burning sulphur; the acid reported in the followimg table, 
wo however, is only that made from the sulphur content of the sulphide 
a ores. The figures also include the sulphuric acid made from the _ 
Bo pyrites concentrates in Tennessee and Wisconsin. =~ os 

ms | ‘Byproduct sulphuric acid (expressed as 60° B.) produced at copper and zinc plants oo 
oo | a in the United States, 1928-32, in short tons oO 

a | | a 1928 - 1929 ~ 1980 1931 | 1982 

os 7 - Copper plants....-------------------------| 608, 100 ~¢33,438 | 651,702 | 436,111 258, 994 
eo Zine plants......--------------------------| 558,537 | 627,018 | 536,614 | 426,618 | 341, 340 
po | | 1,161,637 | 1,260,456 | 1,188,316 | 862,729 | 600, 334 

i There is also a small annual production (2,500 tons) of byproduct 
~. sulphur resulting from the purification of manufactured fuel gas. / 
bo Only part of the output is marketed; the remainder accumulates in 
Me dumps at various plants. This output is not included in the total 
He sulphur production of the United States. _ SC 
eee ~ Consumption.—The apparent consumption of sulphur during the | 
ho _ . ; ° . : ° . . 

he year was lower than in 1931, but the decline was not as pronounced 
yo as in the preceding year. The basic nature of the use of sulphur in 
Bo diversified industries serves to preserve a minimum consumption 
ro commensurate with the general rate of business activity. The 
pe | market for sulphur was slow throughout the year. | , | 
mo The trend of sulphur consumption in the United States for the 
so last 5 years is shown in the following table, in which itis assumed that 

. stocks in consumers’ hands are small and constant. | 

oe | : Apparent consumption of sulphur in the United States, 1928-82, in long tons | 

| : — 1928 1929 1930 | 1931 1982 

Shipments.........-.--..------------------] 2,082,924 | 2,437,238 | 1,989,917] 1,376,526 | 1, 108, 852 
Imports. ---.--.---------------------------- 4, 787 1, 163 29 |__-.--- lf 

2,087,711 | 2, 438, 401 | 1,989,946 | 1,376, 526 1, 108, 852 

Exports (crude) .....-..--.---------------- 685, 051 855, 183 593, 312 407, 586 352, 610 
Exports (refined) ........--....-..----.---- 19, 882 17, 663 16, 014 12, 142 7, 270 

| 704, 933 872, 846 609, 326 419, 728 359, 880 

Apparent consumption. --....------------- 1, 382,778 | 1,565,555 | 1,380, 620 956, 798 748, 972 

The consumption of sulphur in the various domestic industries 
for the last 5 years has been estimated as follows by Chemical and 

| Metallurgical Engineering: 

: \ 
| \ 

. . ~ \
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| Sulphur consumed in the United States, 1928-32, by uses, in long tons — 4 

| Use | | 1928 1929 1930 1931 1982 3 

Heavy chemieals. _...........-.-.---.---| 520,000 |  560,000| 471,000 | +327, 000 298, 000 ‘ 
Fertilizer and insecticides.-......-....---- 345, 000 415, 000 418, 000 254, 000 155,000 4 
Pulp and paper............-.....-_.------- 250, 000 265, 000 235, 000 178, 000 153, 000 { 
Explosives......-.--------------------2---- 60, 000 67, 000 48, 000 39, 000 27, 000 ® 

- Dyes and coal-tar products_............-.-]| ~ 42,000 47, 000 41, 000 39, 000 34, 000 8 
Rubber........---.---------.--.--...-22-.-] 40,000 = 43,000 += 31,000} 28, 000 18, 000 : 
Electrochemicals.......-.........-.------- 21, 000 23, 000 20, 000 16, 000 13, 000 a 
Fine chemicals_--_-.-....------------------ 14, 000 15, 000 13,000} 12,000] ~ 10,000 ee 
Paint and varnish..........--.------------ 5, 000 5, 000 4, 500 4, 000 _ 4, 000 Oi 
Food products_.......----.---------------- 5, 000 | 5, 000 4, 500 4,700} 4, 000 ; o 
Miscellaneous__...........--...-----.----- 124, 000 136, 700 110, 600 72, 000 40, 000 “4 

- 1, 426, 000 | 1,581,700 | 1,396,600 | 968,700} 756, 000 4 

The production of sulphuric acid, the chief use of sulphur in the | 4 
- United States, decreased materially in 1932, due mainly to the large 8 

drop in the consumption of acid in the fertilizer, iron and steel, and oy 
coal-products industries. Consumption in the rayon and textile ees 

_ industries held up well during the year. The following table, which - 
| shows the consumption of sulphuric acid by mdustries from 1928-32, ee 

is based largely on estimates by Chemical and Metallurgical Engineer- ns 
ing. The figures on acid consumed in the fertilizer industry are those a 
given by the Bureau of the Census. Oo od 

a Sulphuric acid (expressed as 50° B.) consumed in the United States, (1928-82, by | a 
| , | _ industries, in short tons } | ee ; oe 

| ‘Industry / 1928 | 1929. 1930 | 1931 1932 : 

Fertilizer 2_.._-_...----------------------=-| 2,474,000 | 2,446,000 | 2,477,000 | 1,351, 000 771, 000 an 
Petroleum refining ._.._..._.........----.-| 1,350,000 | 1,570,000 | 1,420,000 | 1,348, 000 1, 240, 000 
Chemicals.....-.-.....--.----.------.-.-.| 745,000 | "890,000 | °’820,000 | "760,000 | — ” 655, 000 | 3 

| Goal products.--..---..-....--.---.2-2..--} 740,000 |.. 935,000 | 800,000}  570,000| 365,000 a 
Iron and steel. -_-._-....------------------- 670, 000 800, 000 660, 000 480, 000 260, 000 ns 
Other metallurgical...................---.- 570, 000 675, 000 560, 000 410, 000 300, 000 Oy 
Paints and pigments.......-.-...--...-.-..| 205,000 | 225,000 | 200,000 | 180,000] 160, 000 st 
-‘Explosives....-.-----..-----s.----s.-2s-2--| _ 170,000 | 195,000} 177,000] 175,000 | 120, 000 4 
Rayon and cellulose film._.........--...---}| 3 105,000 | 3150,000 | ~- 145,000 175,000 |. 155,000 "4 
Textiles__.._..-.--..---- ee 78, 000 90, 000 78, 000 81, 000 75, 000 os 
Miscellaneous_-_.._.-.-.-.-.--.------------ 292, 000 390, 000 330, 000 270, 000 220, 000 . 

| 7,399, 000 | 8,366,000 | 7,667,000 | 5,800,000] 4, 321, 000 “ 

_ 1 Figures, except those for the fertilizer industry, from Chem. and Met. Eng., January 1933, p. 32, and : 
from earlier annual review issues. 

4 Bureau of the Census, Department of Commerce. 
3 Reported as rayon only. . 

Foreign trade——The imports of sulphur into the United States 
reached a peak of nearly 189,000 long tons in 1903. With the rapid : 
increase in American production, however, Imports have declined and | 
since 1917-have been of little consequence. No imports of ‘‘sulphur 
or sulphur ore” were reported for 1931 and 1932. 

| The export business in American crude sulphur was started in 1904, | 
when a cargo of 3,000 long tons was shipped from Louisiana. Exports 
in 1932 declined to 352,610 tons compared with 407,586 tons in 1931, 
a decrease of over 13 percent. | | | 

The following table shows the sulphur imported into and exported 
from the United States from 1928 to 1932.
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os ; Sulphur exported from and imported into the United States, 1928-32 

a | a | Exports | Oo 

oe . os ._ | Importsforcons [|  »”»&~... ODD 
a . | sumption ! | Crushed, ground, refin- . 

4 Year Crude ed, sublimed, and 
Bes | | = flowers of : 

7 o Long tons Value Long tons Value Long tons Value 

a 199 4,787 | $21,320] 685, 051 i 19,882 | $706, 766 
ao 1929. ......---------.---------- 1, 163 6, 616 855, 183 | 17, 628, 813 17, 663 - 649, 240 
a 1980... ......----------------.-- 29 1,623 5938, 312 | 12, 416, 233 | 16, 014 556, 029 
Po 1981... --------- +--+ +--+] ee ‘407, 586 | 8, 837, 268 12, 142 431,785 
He, 1932... so 2ssccc-seceeenss|oo------s--[------------] 852,610 | 7, 178, 566 7,270| 266,210 — 

: we 1 Classified as “‘sulphur and sulphur ore.” | , | | 

a In addition to brimstone or crude sulphur the United States exports == 
a treated products, such as crushed, ground, refined, and sublimed - 
ee sulphur and flowers of sulphur. Exports of these commodities in | 
= 1932 were 16,285,095 pounds, valued at $266,210, a decrease of 10,- 
oo : 912,604 pounds (40 percent) from the total in 1931. The average 
we value in 1932. was 1.63 cents a pound or about $36 per long ton. — 7 
. Exports to all countries that receive important quantities of Amer- 
mos ican crude sulphur, except Australia and New Zealand, decreased in 
mo 1932. The most notable drop among the large consumers of crude 
ee sulphur was-in shipments to Germany, which were only 31,275 tons — 
Be in 1932 compared with 82,218 tons in 1931 (a decline of 62 percent). 
mo During the 5-year period 1927 to 1931 Germany has received on an | 
Fo average nearly 135,000 tons of American crude sulphur annually. | 
Be The 1932 slump does not necessarily reflect the condition of the - 
Be German sulphur-consuming industries, because German ports are _ 
ae often utilized in the trade as transfer points for sulphur consigned to 
- other European countries. This trade may have decreased due to | 

lessened demand by the minor consuming countries and to increased 
a exports of sulphur to some of these countries from Norway. Other | 

| factors that affected the imports of sulphur into Germany from the 
United States were increased imports from other countries, increased 

oo domestic production of sulphur as a byproduct in the processing | 
: industries, and the use of substitutes for sulphur. 

Exports to Australia in 1932 increased 185 percent over those in 
\ 1931, and exports to New Zealand increased 97 percent in 1932. 

| Canada was again the best customer for American crude sulphur, 
taking 95,800 tons (27 percent of the total exports) compared with 
111,958 tons in 1931. | 

In 1932 Canada was also the largest importer of American treated 
sulphur, taking 4,800,282 pounds (29 percent of the total); Australia 
ranked second with 2,458,844 pounds (15 percent). Mexico, United 
Kingdom, and Brazil followed in order, each requirmg more than 

| 1,000,000 pounds in 1932. The exports of treated sulphur to Ger- 
many like those of crude sulphur decreased sharply in 1932. 

The following table shows the exports of crude sulphur and treated 
* sulphur from the United States in 1932 by countries of destination:
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| | Sulphur exported from the United States in 1982, by destinations | a 

a | a | } . |crushed,ground,refined, a 

. | __.| Sulphur or brimstone ‘oipiimed, and flowers of pm 
Destination po ny 

7 . Long tons| Value Pounds | Value 7 4 

a 
Oe 8 

North America: : | | _ | oe a 
Canada..-.-------------------eeneeeeceenee--------| 95, 800 | $1, 727, 492 | 4, 800, 282 $89, 457 od 

| Central America_......---..----..----------------- . 146 4, 860 119, 415 3, 048 hg 

Mexico..-.-.---------2---2--e2--neneeeeneeeeenn ne 6,326 | 137,846 | 1, 469, 069 26, 475 | by 
_ Newfoundland and Labrador... .------------------ 4, 932 91, 006 406 13 ok 

West Indies and Bermudas- -.--.-.-.--------------- 6, 306 138,808 | 94,395 3, 143 os 

| 7 | _ | 118,810 | 2,100, 012 | 6,483,567 | 122, 136 m8 

South America: | re 

| ” Argentina.-------------ececeneeeeeeeeenneeee------| 5,900 | :123,500 | 138,915 | 3, 117 a 
. Brazil. _.----..-..----2-22-n2nenneneneeec seen enee ne 2, 290 47,836 | 1,131, 117 14, 970 age 

Colombia.....----------------------=-- -- ono nn | on een eee] eo nee ee eee 152, 186 3, 758 ed 

Uruguay....---------------- + -- nnn enn nee e ene ne ces ------------| . 560, 000 «6,874 ere 

Other.......-------------0----eonn ene nn eeneneee ene 143 3,604 | 130, 439 2, 414 oe 

| | | a 7 9,333)  174,940| 2,107,657| 31, 133 So 

| Europe: . . 4 

Belgium __....-.---------------------------------- 1, 607 36, 720 206, 875 -2, 456 og 

 . rance....----.------------------------- +--+ 60, 591 | 1,309, 366 267, 600 | - 3, 958 Et 

Germany... nnn eeeeceeeeeeesnese--ze---]| 31,275 | 721,016 | 707, 259 8,992 Das 
Netherlands... nse eeeneeeeeeee---| —*18, 959 | 312,861 | 254,589] 2, 976 eos 
Spain.....--.-.------------------------------------ ' 4,252 | 97,941 |_....-.-----|--------.--- oo 

United Kingdom... -.-..-.--------.--------------+--- 18, 129 392, 087 | 1, 168, 437 15,010 ag 

Other. ....----------------------- een nen nee nen n enero rrr -e----------| 625, 604 9,144 | A 

| | an a 129,813 } 2,869,991 | 3,230,314 42, 536 ye 

(Asia... -eeae-eeneceeeeeeeeeeeeeceeeccencescccceceeee-] 2,555 | 50,625 | 1,007,785 | 16, 280. ae 

Africa: _ OO . | } a 3 

' Algeria and Tumisia-----.-.------------------------ 3, 936. 89, 272 |...--.------]------------ ne 

Canary Islands. .....------------------------------|----------0-|---2 eer er eee 377, 900 6,871 = - Ly 

a Mozambique. ----.--------------------------------|------------| eee rene nnn 95, 000 |. 1, 610 : a 

Union of South Africa... -...-----.---.--.---------~--|------------|------------ 317, 358 5, 748 Be 

, Other.......-...--..---.----------------- ee een ee ne een [eee nee 40, 060 7 | sy 

. | | - 3,936 | 89,272] 880,318) 15,006 - Od 

Oceania: | | | po | | of 

Ausitalia....---c------------e-e-eceee--u---e---=-| 60,809 | 1,216,989 |- 2,458,844 | 37, 668 ES 
New Zealand...-_..------.-.n2.2-c----------------| 38,654]. 676, 737 76, 660 1, 451 | ; 

: | | 94,463 | 1,803,726 | 2, 535, 504 39, 119 et 

352,610 | 7,178, 566 | 16, 285, 095 266, 210 a 

7 a . os 

_ INDUSTRY IN 1932, BY STATES ‘ 

TEXAS | | oe 

The bulk of the output in 1932 was mined in Texas, and virtually S 

all of the production in recent years has come from this State. The Le 

progressive curtailment of sulphur production in Texas during 1932 

is shown in the following table, compiled from information issued by oo 

the Texas State comptroller’s office. : - 

Sulphur produced in Texas in 1982, by companies, in long tons in 

| First Second Third Fourth “ 
Company quarter | quarter | quarter | quarter Total | 

Texas Guif Sulphur Co._--.---------------] 168,652] 154,223} 129,124) = -116, 019 568, 018 
Freeport Sulphur Co- -_.--....-------------- 79, 090 82, 525 57, 795 65, 920 285, 330 * | 

. Duval Texas Sulphur Co......-.---------- 3, 168 5, 210 7, 552 6, 669 22, 599 

250,910 | 241,958} 194,471] 188, 608 875,947 
RE i EE Seen BE | 

. 182217—-33——44 | :
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co | Texas Gulf Sulphur Co—This company operated its Boling Dome 
a property at Newgulf, Wharton County, throughout the year ona 
© reduced basis, while the older property at Gulf, Matagorda County, - 
ee was shut down in September after continuous production since 1919... 
.. ‘The smaller property at Longpoint, Fort Bend County, maintained | 
o normal production during the year. No shipments were made from | 
~..- . . the latter property. | | ) — 
a | Freeport Sulphur Co.—Production was continued at the two plants - 
Be of this company throughout the year but at a reduced rate. Due to | 
oo depletion of reserves at Bryan Mound, which has been in production 
poets since 1912, this company has been very active in its endeavor to | 
-. , +» locate new deposits. Prospecting during the year has developed an - 
“ss am portant sulphur deposit on the Grande Ecaille Dome, Plaquemines © 
> Parish, southern Louisiana. The property is on marsh land about = 
ee 50 miles south of New Orleans and 10 miles west of the Mississippi - 
~ River on the west bank of which are a railroad and a highway. Plans 
a _ for construction of a plant and development of the property, estimated 
be to cost $3,000,000, are under way. A canal is being dredged from the : 

ae river, and shipments will be made in this canal from the mines to the | , 
oe river, where facilities can be constructed for loading the sulphur into 
mo ocean-going vessels, river barges, or railroad cars. Production and 
yo shipments are expected to begin early in 1934. The problems arising 
eo in the construction and operation of asulphur-producing plant situated —_— 
Be ‘on the marsh lands characteristic of southern Louisiana have been 

Pe pointed out by Pollard! | ce oe - Oo 
os —— Duval: Texas Sulphur Co.—Sulphur was produced at a reduced rate 
he by. this company at Palangana Dome, Duval County. The company 
pe is a small producer having an installed boiler capacity rated at 2,200 
ee | horsepower. oe | | a OS 

a Oo LOUISIANA 

a Jefferson Lake Oil Co.—The property of the Jefferson Lake Oil Co. 
eo in Iberia Parish, La., was put into operation in the latter part of | 
— October. A production of 13,401 long tons was reported by this 
| company, but no shipments were made. - 

. The sulphur occurs in the cap rock of a dome beneath the bed of 
oe Lake Peigneur and has been drilled from piers and a steel drilling 

, barge. The sulphur is mined by the Frasch process. The plant, 
which was constructed during 1932, has a boiler rated at 1,800 horse- 
power; the buildings are fireproof throughout. The water supply is 

| - obtained from a deep well equipped with an electrically driven pump 
which has a capacity of a million gallons per day and which discharges 

| into a large fresh-water reservoir of 50,000,000 gallons capacity. 
Orders for additional boilers and other equipment were placed early 
in 1933. | 

| Other operations.—Prospecting for sulphur in the Gulf Coast belt of 
Louisiana and Texas continued in 1932. During the year the States - 
Production, Inc., abandoned prospecting operations at Donner Dome 
in La Fourche Parish. Several salt domes in the tidewater marsh 
section of Louisiana were investigated, and at least one was proved to 
contain sulphur in commercial quantities—the Grand Ecaiulle Dome — 
in Plaquemines Parish developed by the Freeport Sulphur Co. (See 
Texas. ) 

pear, J. H., Looking Forward in Sulphur Mining Chem. and Met. Eng., vol. 39, no. 7, July 1982, 
p. .
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A State constitutional amendment adopted by the voters af the . : : 

| November elections provides that there shall be no ad valorem taxes a 

levied on sulphur deposits in the State. The severance tax on sulphur, . _ oe 

however, was fixed by the legislature at 27 cents per long ton. as 

CALIFORNIA - es . 

Production of sulphur in California was reported for the first time oO 

in a number of years. The output amounted to 745 tons and came as 

from two producers in Inyo County. The larger producer, known as . 4 

the Crater Group, started work on the property last October, and = 

production came entirely from development. The mine-run sulphur j= °* 

| which was shipped averaged 97 percent and was used mostly for 4 

experimental and test work. | oe 

During the year it was reported that the United Verde Extension = 

- Mining Co. was developing under option a sulphur deposit at the oe 

Leviathan mine in an old crater 40 miles south of Lake Tahoe, a 

Alpine County, Be Sat 
—_ | | | UTAH a 

| No production of sulphur was reported from Utah in 1932. Dur- 7 a 4 

ing the past year the Utah Sulphur Industries has been installing new 4 

| equipment and making other improvements at its properties at Sul-. eee: 

phurdale, Beaver County. The sulphur deposit occurs in the crater 4 

of an old volcano, and sulphur 1s recovered from the ore by flotation. a 

Thoenen 2 has estimated the cost of 85 percent sulphur concentrates _ ny 

at Sulphurdale as $7 to $12.90 per short ton. | The company expects as 

| to start production and shipments early in 1933. | _ eS 

| / 7 — GOLORADO | - | ; 

| A small quantity of sulphur-bearing material was produced by the a 

_ P. T. & S. Chemical Co. near Austin, Delta County. The material, OR 

which contains 45 percent sulphur, is dug from opencuts by hand og 

and sold to farmers in the vicinity as a fertilizer. | SO | a 

| ‘NEW MEXICO | 4G 

| In 1932 an act was passed which was designed to extend the devel- a 7 

opment of sulphur on the public domain in New Mexico. The act ans 

was an amendment to that entitled ‘An act to promote the produc- oF 

tion of sulphur upon the public domain within the State of Louisiana’, ee 

which was approved April 17, 1926. The measure provides for a ol 

prospecting permit and later a leasing permit at a certain royalty on oa 

the value of the sulphur output. | e 

WORLD PRODUCTION a : 

| The World production of sulphur in 1932 is estimated at 1,400,000 - 

long tons, a decline of 1,170,000 tons from the preceding year. The 

following table shows the production of sulphur in the principal pro- 

ducing countries during the last 5 years. ° 

2 Thoenen, J. R., Economics of Potash Recovery from Wyomingite and Alunite: Rept. of Investigations 

3190, Bureau of Mines, November 1932, p. 9. 
:
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Production of sulphur in the principal producing countries, 1928-82, in long tons - 

_ ae ‘United Italy Japan cnt | spain oS 

a . - | rem (sulphur) Sulphur Ore | Sulphur Ore Sulphur) | (sulphur) ok 

oe! 1928___.....-...-.-..-| 1,981,873] 291,430] 31, 051 68,956 | 13, 109 15,423 | 10,199 eee ye -1929_....-------------| 2,362,389 | 318,722| 21,149] 64, 430 14, 849 16,043 | 11, 715 : Ree 1930.-......---.------| 2, 558,981 | 345,026 | 19,409| 61,375} 14302] isisa] anss7 ee 1931. ...2-------.----| 2,198,930 | 348,132 | 19, 502 59, 469 (i) 5,018] 10,867 Bo QT TST)” 890; 440 350, 264] 17,717 75, 868 (1) / 29,000} 210,000. | 

Ce / _ Ho 1 Data not available. a _ * Estimate. Los | 

Be re ITALY — es ee eT: 
‘en The production of sulphur in Italy in 1932 totaled 350,264 long | “tons, an increase of 2,132 tons over that in 1931 and the largest out- _ — put since 1915. It is estimated that the mines on the Continent / , produced 114,600 tons, while those on the Island of Sicily contributed __ », . | the remaining 235,664 tons. Besides the crude sulphur listed above, __ » which contains 2 to 11 percent impurities, Italy also produces ground _ / _..... erude-sulphur ore, which is used in agriculture. In 1932, Italy -..° produced 17,717 tons of this ground ore compared with 19,502 tons 

~ ,s During 1932 Italian sulphur producers again were faced with the ‘problem of overproduction. The decreased consumption due to _ ~ general industrial conditions and the unrestricted production and  _ f > exports from mainland ‘producers, chiefly the Montecatini Co. -.... @aused serious difficulties among the Sicilian producers. The produc- — Bo tion, sales, and exports of the continental mines were not controlled * ‘by the Consortium, which had an agreement with the American ~~ * exporters permitting a total export for all Italian raw sulphur. . When | ae the agreement between the Sicilian Sulphur Consortium and the “American exporters was consummated annual production on the _ eo continent was about 40,000 tons, while exports from this group were _ po _ nil. With the rise of the sulphur industry on the mainland, produc- 2 tion increased to 100,000 tons in 1931, while exports amounted to : nearly 60,000 tons. For the Sicilian industry to maintain its market 
agreement with. the Americans it was forced to decrease its exports’ : directly by quantities exported from the mainland. ‘The large number : of small independent mines in Sicily makes restriction of production _ difficult, particularly since the enactment of recent legislation restrict- . ing licenses and dispossessing royalty holders. After the failure of , several attempts during the last few years to extend the Consortium to include the mainland output, the Sicilian producers applied for its 
dissolution, which was granted, effective July 31, 1932. The stock of nearly 200,000 tons of sulphur on hand at the time of dissolution - was taken over by the Bank of Sicily for liquidation over 6 years to avoid depressing the market. After dissolution of the Consortium | the Sicilian producers lacked organization, and it was reported that many mines had closed. Late in 1932 negotiations were in progress between the American and Italian sulphur interests with a view to the consummation of a new agreement. However, it was necessary for the Italian industry to present a unified front through some sort 
of commercial integration. Accordingly the Premier presented the
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“Italian Parliament a new bill, dated November 23, 1932, which sg 

provided: Oo —_ a oe | co EN 

1, Disciplinary action through the formation of a special national © oe 

sulphur consortium. _ : | oo | | eg 

92. Prohibition of grinding raw sulphur ore with certain allowances | 

| for concerns already grinding raw sulphur ore. , a 

The production of sulphur in Sicily during the fiscal year ended i 

July 31, 1932 was 257,509 long tons, an increase of 12,155 tons over og 

the preceding fiscal year. Of the total production 38,422 tons were re: 

: superior yellow, 110,626 tons inferior yellow, 81,392 tons good thirds, — se 

25,670 common thirds, and 1,399 tons dark common thirds. Improve- ood 

ments in melting methods are increasing production of the better | « 

grades of yellow.. Exports of sulphur from Sicily during the fiscal os 

year totaled 183,576 tons, of which 33,302 tons were refined sulphur, ee 

compared with 195,407 tons of which 50,138 were refined sulphur, _ on 

| during the preceding fiscal year. BF - rT: 

BO _ JAPAN | | | a agg 

| Preliminary figures indicate a. production of 75,868 long tons of ES 

sulphur in Japan during 1932 compared with 59,469 tons in 1931. | 8 

-. Most of the Japanese sulphur comes from the Island of Hokkaido. — OS 

Exports of sulphur from Japan were 25,589 tons in 1932, or nearly _ Hoy 

double the 13,966 tons exported in 1931. Exports in 1932 went es 

-. principally to New Zealand, China, and Hong Kong. | | os 

| Spain’s output of sulphur, which was estimated at 10,000 long tons od 

___ in 1982, does not fill its own requirements. The bulk of the sulphur et 

~- ined in Spain comes from “Teruel; Murcia, and Albacete-Smaller——- 

_ quantities of sulphur come from the mines in Almeria where the Tigon ss * 

Mining & Finance Corporation, Ltd., 1s operating. oO es 

CO : CHILE | - | | SO s 

Figures for the 1932 production of sulphur in Chile are not avail- os 

able, but it is estimated that the output was 9,000 long tons com- oh 

pared with 5,018 tons in 1931. The closing of the nitrate plants and 4 

the disturbed domestic agricultural conditions were responsible for a 

curtailment of consumption in the domestic market, previously the 8 

principal outlet. The difficulties facing the sulphur producers and the ok 

limited extent of the domestic sulphur market prompted the passing of uF 

a new law (no. 5108), effective April 20, 1932, which authorizes the a 

payment of 100 pesos per metric ton of refined sulphur and 30 pesos 8 

per ton of sulphur ore exported. Previously the Government had | o 

helped the industry by loans through the Mining Credit Bureau. 3 

Exchange conditions favored the entrance of sulphur into the world 

markets, as sulphur may now be mined and refined at a much lower - 

| price than was possible when exchange was relatively stable. Ex- i 

ports of sulphur from Chile were 9,407 metric tons in 1932 compared | | 

with 4,091 tons in 1931. About half the exports went to Latin 

America, while the other half went to Europe. |
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- | | - | - NORWAY ps a 
mo | In 1932 Norway started producing sulphur on a commercial scale. — BO The sulphur was produced in the treatment of pyrites. (See p. 685.) 

a | _ OTHER COUNTRIES © | | : 
= Less important quantities of sulphur are produced in China, | ee Netherland East Indies, Greece, New Zealand, Russia, Southern mn | Rhodesia, Mexico, and elsewhere in regions of voleanic activity. ue Perhaps the most important producer of this group is China, with — Be an output of 5,000 to 10,000 long tons per year. . According to pre- te ‘liminary reports the output of Netherland East Indies increased to ~ 7,578 long tons compared with 1,788 tons in 1931. Mexico has a _ small annual production, chiefly from San Luis Potosi and Lower pe California. During the year exploration for sulphur was carried on at | a Tamaulipas, where deposits similar to those of the Gulf coast region - are -reported to exist. Activities in sulphur exploration are also ae reported from Nicaragua and New Guinea. oo | . 

ne _ Domestic production.—The production -of pyrites (ores and concen- - ce trates) amounted to 186,485 long tons in 1932, a decrease of 44 per- 
cent from the production of 330,848 tons in 1931. The following bo - table gives the production of pyrites (ores and concentrates) in the Bo United States during thelast 5 years. _ 

C oo | a Pyrites produced in the United States, 1928-32 oe o 

\ . So Quantity . Quantity - | 

oo _ Year Gross Sulphur} Value | = Year - Gross = Value weight |. content : weight | content . Y ‘| dong tons) | (percent) (long tons) | (percent) . , 

: 1028.----.------) 312,815 | 36.2 $1,081, 758 | 1931... 330,848| 36.71  go7a,g00 - 1099------------| 388,465 | 36.1 | 1, 250, 141 | 1932--77777777)186,485| 348] ago’ ous oo 1930...-222-2.]  347,512| 35.7 | 1,028, 680 | Bm 

Of the total production in 1932, 78,582 long tons were lump and the remainder fines, the bulk of the latter being in the form of flotation concentrates. ‘I'he sulphur content of the pyrites produced was 34.8 percent (64,826 tons of sulphur) compared with 36.7 percent (121,503 tons) in 1931. | oe The quantity of pyrites (ores or concentrates) sold or consumed by the producing companies totaled 185,654 long tons compared with 330,145 tons in 1931. In 1932 only 29,936 tons were sold, all of which went to domestic consumers. The prices of pyrites quoted by the trade journals are those for imported pyrites and are given in cents per | long-ton unit cif. Atlantic ports. The average quoted price was 12 to 13 cents per long-ton unit throughout the year. - Tennessee was the largest producing State in 1932. Other States _ -producing pyrites in 1932 were California, Colorado, Missouri, New : York, Virginia, and Wisconsin. Colorado and Missouri reported pro- duction for the first time in a number of years.
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| a REVIEW OF PRODUCTION, BY:STATES og 

Tennessee.-—The production of pyrites in Tennessee in 1932 came _ 4 

- from the operations of the Tennessee Copper Co. and the Ducktown - 

| Chemical & Iron Co., both in the Ducktown Basin, Polk County. od 
| The Tennesse Copper Co., a subsidiary of the Tennessee Corpora- e 

tion, operated the Burra Burra and Eureka mines in 1932. The ee 

concentrating plant is equipped with a 900-ton flotation mill where os 

_._-pyrites is produced as a flotation concentrate containing pyrrhotite a 

and pyrite. The pyrite and pyrrhotite concentrates are roasted at the es 

smelter, and the SO, gas evolved is mixed with gases from the copper 3 

blast furnace and converter and conducted to chamber acid plants | 4 

where it. is converted into sulphuric acid. The Tennessee Corpora- os 

| tion has curtailed operations at its acid plant pending betterment of re 

the fertilizer market, the chief outlet for the acid. : Oe 

- The production of pyrites by the Ducktown Chemical & Iron Co. oe 

| comes from the mill at the Isabella mine where a pyrite concentrate oN 

and a pyrrhotite concentrate are made by selective flotation. An ~~ oy 

iron concentrate of a third type is made with a Dings magnetic ee 

separator. ‘The three types of iron concentrates are mixed and sent oy 

to the roasters. The Mary mine, the old producing property of this ee. 
company, was abandoned in April 1931. a a | ad 

| The pyrites mined in Tennessee does not enter the market, as both 3 

compamies use all of their product in the manufacture of sulphuric og 

| acid. | | : Co | os 

 Virginia.—The only pyrites produced in Virginia in 1932 came from 4 

the Gossan mine at Cliffview, Carroll County. The mine, which © oS 
| produces both lump and fines, is operated by the General Chemical a 

Co. The ore which is mined by opencut and underground methods.is _ 4 

used for the manufacture of sulphuric acid at the company plant at os 
aski. el | | cn 

| California.—The Leona Chemical Co., Lid., was the only company oi 
- producing pyrites in California in 1932, but shipments were made from 8 

stock by the Mountain Copper Co., Ltd. = ne | 8 

| The Leona Heights mine, operated by the Leona Chemical Co., 

Ltd., is within the municipal limits of Oakland, Alameda County. : 

The ore, which is lump ore, contains about 47 percent sulphur and | " 

carries $1 to $2 per ton in gold and about 1 percent copper. After : 

| crushing, the ore is shipped to the Stege plantof the Stauffer Chemical Ts 

Co. where it is roasted for the manufacture of sulphuric acid. The Oo 

sintered material is then leached for the recovery of some of its metal | . 

content. . | : ce . 

There was no production from the Hornet mine of the Mountain | 

Copper Co., Ltd., during 1932, but shipments. were made from the 

reserve stock pile. The mine, which is located in Shasta County, was 

closed down most of the year but is expected to reopen early in | 

1933. The pyrites is roasted in the company plant at Martinez and | | 

at other chemical plants for the manufacture of acid. The small per- | 
centage of copper from the sintered pyrites is recovered at the com- | 

pany leaching plant. | 

~ New York.—During.1932 the St. Joseph Lead Co. produced 16,871 | 

long tons of pyrites.concentrates at its Balmat mine, St. Lawrence 

| County. The pyrites was produced as a flotation concentrate in the 

treatment of ore in which zinc is the principal value. - ,
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oo Mining at the Balmat mine is chiefly by open stopes with pillars, — & with some production from shrinkage stopes. Knaebel? has described oe _. the mining methods at the nearby Edwards mine, of the same com- | 
Me: _ pany, which are similar to those used at the Balmat. - a 
. ‘The ore is treated in an all-flotation mill designed to handle 500 tons Bo _ perday. Three kinds of concentrates are made by selective flotation | 
my In the order named: Lead, zinc, and pyrites. During 1932 the pyrites | 
a averaged better than 51 percent sulphur. The mill has been described | : 
es by Knaebel.4 | : | oo 
ee | __Wasconsin.—The only company reporting pyrites production in MS | Wisconsin in 1932 was the Vinegar Hill Zinc Co., which merged with foe _. the National Zinc Separating Co. in 1932. The company makesa —. 
Bo _ pyrites concentrate at its magnetic separation plant at Cuba City 
ete oe from raw zinc concentrates, obtained from several mines in the Platte- 
ue _ ville district. The roasting plant and the magnetic separating plant 
_. were operated at a reduced rate during the year. BE 
be _ Missouri.—The. Evans-Wallower Lead Co. ‘produced 3,958 long : 
— tons of pyrites at its Rueppele mine near Sullivan, Franklin County, 
eo in 1932, the first production recorded for Missouri since 1920. The | _-._ ore, which is predominantly marcasite, is shipped to the company plant = 

in East St. Louis, Il., where it is roasted; the SO, gas is sold to the sy 
Monsanto Chemical Co., which manufactures sulphuric acid in an a ~- adjoining plant. = = 7 oe moo _ _ Colorado.—W. E. Bowden reports shipments of 1,496 long tons of _ - (- pyrites in 1932 from the mill-tailings dump of the Colorado Zine Lead 

fe Mill in Lake County.. The pyrites, which averages 39 percent sul- Be -phur, was shipped to the Denver plant of the General Chemical Co., 
DO _ Where it was used for the manufacture of sulphuric acid. Thisisthe — Bo first production reported from Colorado for a number of years. — | 

po | FOREIGN TRADE Le | 
: | The imports of pyrites in 1932 amounted to 253,248 long tons : : . compared with 352,066 tons in 1931, a decrease of 28 percent. The 

following table shows the imports of pyrites from 1928 to 1932. a 
. , Pyrites or sulphide of iron, containing more than 26 percent sulphur, imported into — 

the United States, 1928-82, by sources | 
| | [General imports] | | eee 

1928 1929 1930 1931 1932 

Country Pf 

Long Value Long Value Long Value Long Value Long Value 

Canada_._......| 56,956] $192, 864| 68, 243 $240, 411) 49,117) $145, 645 24, 245] $109, 440} 12, 076] $53, 618 Norway-_..---..-| 7,468) 15, 611].-.---_-].-..----|. won een --f-- eee ee] ff Soviet Russia 
in Europe___--|_..--.--].......--|--------]__.02 88. 5 20 5 5 ee Spain_.........-| 393, 840} 932, 261] 446, 093|1, 267, 237] 325,992 891,352! 327, 771I1, 386, 4571 541,178) 637, 506 

458, 264/1, 140, 736) 514, 336/1, 507, 648) 368, 114 1, 037, 017] 352, 066/1, 496, 197| 253, 248 691, 144 tt eee 

The customs districts into which pyrites has been imported during the last 5 years are shown in the following table: | 
3 ‘ * . N, Yat ¢ i . 658, Buroan of M ines, 195 2, BD. . an oseph Lead Co., St. Lawrence County, 

County, N.Y: Inf. Cire. 6574, Bureau of Mines, 1932, pp. 1-28, Ps Head Co., Balmat, Bt. Lawrence
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: Pyrites or sulphide of iron, containing more than 25 percent sulphur, imported into | oe 
a the United States, 1928-82, by customs districts, an long tons : : 2 

Customs district 1928 "| 1929 1930 1931 1932 oo oe 

a Buffalo...------e-c--eeeeeeeeeeceeeeeeeeeeeeeeeee-ee] 120 413) 90 1 es 
Chicago. __-...-...-----.-----------------------+---+ 28 |..........|.-------.--|----------|-- eee ook 
Georgia........------------------------- + eee eee 5,915 |.-..--..-- 5, 554 §, 628 |.--..-.--- oe 

Maine and New Hampshire___......-.....-.--------]--------.-] 25, 751 |-.----.---|----------|---------- 2G 
Maryland.....-------------------s-scsssc-ce-------| 140,090 | 182,249 | 175,611 | 125,559:] 100, 434 . eee 
Massachusetts......---....--...--.---.-.------------| 14,907 |--..-...--]----------]----------]---------- S 

New York..--...-_----.-.---- sss seceusnsaee----| 70,931 | 54,381 | 42,145 | 55,225 | 33, 596 ee 
_‘Philadelphia....---..---...---.-.-..-2-.-..2-2------| 153, 644 | 166,056 | 87,178 | 128,650] 95, 640 Ong 

San Francisco_....-.....-.--..----------------------| 50, 147 52, 514 7,990 |.....-.--.]..---...-- . 

South Carolina. _._...-.--------.-------.------------| 11, 792 5, 696 7, 322 5,053 | . 4,008 a 

Vermont...---..---.-.-- 2s eneseeeeneweceneneus.---| 6,554 | 17,326 | 19,591 | 24,131 | — 12,070 8 
Virginia. ....-.......-.--- se eeeseeeeneneesnese--| 4,729 | 10,000] 8,187 | 7,706.) 7,500 en 

| Washington_-.-----.---------0---00----eeeee--------] 107 |__| 14,446 |_---------]---------- ea? 

Co _ : 458, 264 | 514,336 | 368,114 | 352,066} 258, 248 2 

Considering the recoverable sulphur content of the imported pyrites 
as 45 percent, the quantity of sulphur available in imported pyrites = {| 

was 113,962 long toms. = : as: 

: a _. WORLD PRODUCTION | | Co 

-.- The following table shows the world production of pyrites and the = 
quantity of sulphur it is supposed to replace in the market. Most . = | 
of the figures are taken from the official sources of the countries con- 

. cerned, supplemented by information from publications of the_ | on 
-. Imperial Institute and other reliable sources. _ an foe 

_ World production of pyrites (encluding cupreous pyrites), 1928-32, in metric tons us 

| Country 1 1928 1929 1930 1931 | 1932 . 

: Algeria: | | | | - 4 

Gross weight. .-...--------------------] 18, 825 16, 804 16, 628 21, 325 21,660 oy 
Sulphur content......-.---.------------ 6, 498 7, 730 7, 483 (2) (2) Cee 

Australia (Tasmania): = 
Gross weight... ..-.--------------------]------------|+-----------|------+------ 515 278 of 

Sulphur content.......----------------]------------]------------]------------ @) (?) | eat 
Austria: oo, ie 

Gross weight __..---.---.-------------- 10, 000 |..----------]------.-----]------------ (2) wit 
Sulphur content. ....-...-.----.------- 2, 000 |..----.--.--]--~--.------]------------ (2) Oy 

Canada: —_ er 

~ Gross weight..-..---.----.------------|__ 62, 447 70, 087 48, 619 57, 418 47, 210 3 
co SUUPhU content =a 2-2-2 ean 335,007 | $39,949 25, 163 28, 822 23,547 

rus: . . os 

WGross weight......-----.-.------------| 243,913 | 295,772] 242,816 | 202, 993 (3) ee 
‘Sulphur content...---.-..-.-----.--..-| 121,956 | 147,886 | 121,158 | 101, 496 (2) na 

Czechoslovakia: — . . _ 
Gross weight__-..---.--..------.------| 28, 626 23, 005 21,669 |  —° 20, 694 @ te 

ra Su phur content ------- ans -nannn-- 9, 332 9, 087 8, 559 8, 174 (2 ee 
rance: are 
Gross weight ...--.--------------------| 198,454 | 202,189] 196,820 192,730 (9 oy 
Sulphur content_..---.----------------| 91, 670 91, 468 89, 660 (2) (3 * 

Germany: Ce 

Gross weight__..----------------------| 342,179 | 351,909 | 289,741 | 223, 997 @ a 
7 Sulphur content --..-..-.---------------- 145, 866 149, 983 124, 123 96, 550 3) | : 
Greece: 

my 

Gross weight. ...-----.--.------------- 94, 270 134, 399 177,808 | 141,442 f “ 

, Sulphur content...-.-.----------------| 45, 360 64, 434 85, 408 67, 356 2) = 
Hungary: 

ross weight. .....-------------------- 4, 222 1, 023 1, 069 (2) g Ls 

Sulphur content. -....-.--------------- (3) (?) (’) (2) )) - 
India, British: a 

Gross weight. ....-....----------------]------------ 299 2B f . woe 

Hale content........-.--------------|------------ (2) (2) 3 ) os 

‘Gross weight__......-.---...-.--.-----| 558, 390 664, 543 717, 270 645, 759 515, 000 | 
Sulphur content.-.-.-.-.--------------| 256,683 | 305,847] 314,790 (2) (?) 

See footnotes at end of table.
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: | ‘World production of pyrites (including cupreous pyrites), 1928-82, in metric tons— : 
ae | - . Continued | an a 

ro | 7 Country "|. 1928 1929 1980 = «|S 1981 1982 | 

, --  Japan:. - . - oe a: a - So 
: | Gross weight__._...-.--...-.------....| _ 593,972] 618,743] 561,400] @) (2) 
i: ; Sulphur content ......-.--...----------] © () (2) Q — @ (2). | 
a Norway: . a So ; | 7 a i Gross weight___..-.--.----.-----------| 738,535 | 739,597] 730,951] 359,951|  @)—t | - Poe phUE coutent.------------------] 321,680] 323,844 | 324084) IeQ,a71] / 
oe oland: . : r ; 

bo ne .Gross weight. .-.-..2....-22.-22 2.22 2e 10, 668 9, 410. 11,046; . 3,591; @ | : 
Be - Sulphur content... 2-2 --- eee (2). (2) 4, 860 1, 580 (2) oo 
a _ Portugal: to . 
a -Gross weight_.....-.---.-.---.--..-...| | 242,122 384, 350 400, 224 287, 118 (?) 

ne = Sulphur content __.---.-----------.---- @) ©) (2) QQ). -() 
Bee a Rumania: . , ; 

! a! Gross weight..._..........-..-------_-- 28, 715 28, 851 . 24, 264 24, 784 (2) 
: Sulphur content.........-...-----2-2.-]° - @): (?) ~~ (4%) Q) (?) - 
an Russia: 5 - : : 
Be Gross weight __-..-..-----..--------.-.| 152, 041 (2) 241, 718 (2) (2) 
hope. / 3 Sulphur content-_...---.--.----------- (2) (2) (2) @) (2) 
ie ain: 7 : io. . . . 
ie P Gross weight__..-.-.-.-..-.---...---.-| 3,624,819 | 8,867,250 | 3,416,465} 2,593,983} (2) ae - gypepbur content ..----.-.------7-1-1<1| 1,489, 747 | 1, 496, 756 | 1,517, 780 | 1,089,000] ©) - 
A weden: |. : 
A Gross weight._...-.-..----------------| 19,996 | - 72,055] ° 60,4411 57,610 (2) oe Sulphur content.--2-22-22222-22-222L-] 19,304] 32082} = 27,738] = 25,900) @)tt™S 
- * Union of South Africa: 
be Gross weight -_----..-...---.---2-.--.- 8, 754 4,116 3, 603 _ 3, 768 3, 436 . 
pe | Sulphur content.-.....-.-.-..-..---.-- @) | (@) | @ — (?) (?) 
be ee United Kingdom: . 
Pe Gross weight. _-.--....-.--.2s.22-2-- 8k 4, 440 | 4,441 5, 585 2,011}. =~ () oe 
Bee | Sulphur content.-_....-.-...-..2.--.-- (2): (2) (?) (?) (2) oo 
Be United States: 
Bes Gross weight....-.-..-.-----2--- 2-2. 317, 836. . 338, 817 353, 090 336, 158 | 189, 478 
Be . Sulphur content.........-.-.---.---2-- 115, 124 122, 308 _ 126, 220 123, 453 | ~ 65, 866 
hoo Yugoslavia: — . . 2 oot 
, - Gross weight. _._.....-_-----------.-_-. 64, 273 61, 153 50,345 | ~ —- 29, 495 (2) 

fhe Sulphur content_.....--------.-.------ (2) 4) . (2) (2) 

: 7 | 1In addition to the countries listed, Chosen reports production as follows: 1928, 60 kilograms; 1929,60 . _ 
yo kilograms; 1930, 50 kilograms. Belgium also reports production, but figures are not shown separately. 
- 2 Data not available. . | 2 
" ; dncludes estimated quantity of sulphur in smelter gases used for acid making. 
mo Xports. . . 
be! 5 Year ended Sept. 30. | . 

| Spain.—The figures for the production of pyrites in 1932 for Spain, 
| _the principal world producer, are not available, but the decline in 

: exports indicates that production was at a lower rate. Exports of 
| iron pyrites from Spain declined from 1,396,795 metric tons in 1931 
7 to 1,324,000 tons in 1932. Cupreous iron pyrites declined from 

| 610,982 tons to 352,000 tons in the same period. The Rio Tinto Co. 
| has over 6 million tons of pyrites in process. , 

For several years the Rio Tinto Co. has been studying the problem 
oe of extracting sulphur from pyrites. Recently, more extensive experi- 

‘ments have been carried on to develop a process covered by Spanish 
patents 109102 and 110351. In this process a properly proportioned 
mixture of pyrites, coke, limestone, and siliceous flux are charged into 
a Rio Tinto blast furnace, which is so constructed that gas, vapors, 
and dust do not escape in charging. The sulphur- and dust-laden 
gases from the furnace are conducted to a dust collector, where the 
heavier particles remain. From the dust collector the gases go to four 
Cottrell precipitating chambers in series of two, where the sulphur 
is deposited on the plates. An agitating device on the top of each 

, chamber removes the sulphur, which settles to the bottom and is 
withdrawn through a suitable opening. The heated gases are then 
cooled below the temperature at which sulphur condenses, and the 
condensed liquid sulphur formed in the boilers is removed at the
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bottom through steam-heated .pipes. Steam is generated in the os 

boilers upon cooling of the gases. From here the gases pass through vs 

| a second set of electric precipitation chambers where the final pre- . 

cipitation of sulphur is accomplished, and the clean gas is expelled into a 

the atmosphere. Considerable arsenic came out with the sulphur dur- a 

ing the first runs, and attempts were being made later to obtaim web 

| arsenic-free sulphur. ) | | | oS 

- Norway.—The production of pyrites constitutes the principal min- a 

ing industry of Norway, the second largest world producer of this a4 

commodity. It is estimated that during 1932 production amounted ar 

to 710,000 metric tons, of which 500,000 tons were cupreous pyrites. os 

This large production, however, did not find a market, and it was ua 

reported that large stocks of ore had accumulated at the mines. ‘The ae 

depressed condition of the German industry, normally Norway’s oat 

largest market for pyrites, undoubtedly contributed to the buildmg ao 

“of stocks at Norwegian mines. Exports of pyrites from Norway . of 

amounted to 472,703 tons in 1932 compared with 391,755 tons m us 

| 1931. : , | | 2 

The Orkla Metal Co., a subsidiary of the Orkla Mining Co., oper- oS 

ated -its plant at Thamshaven for producing sulphur from pyrites | 7 

during the year, but not at full capacity. Although the figure for the oh 

production of sulphur is not available the exports of sulphur from oe 

Norway in 1932 are reported to be 46,856 metric tons. 
The Orkla process,® used by the Orkla Metal Co., consists of first Z 

smelting the pyrites with coke, quartz, and limestone, causing a large 

| part of the iron content of the pyrites to slag, while the copper and : 

other valuable substances combine with some sulphur to form a Lo 

matte. The gases obtained from the furnace contain gaseous sulphur, : 

-sulphurous acid, and carbon disulphide. With the aid of suitable 

catalysts these various gaseous compounds are made to react, forming oe 

carbon dioxide and free sulphur. The latter is solidified through 3 

| condensation and subsequently treated by a nodulizing process which os 

eliminates dust and produces a granular product. The sulphur ts of : 

| high purity, entirely free from bituminous matter, and seldom con- 4 

tains more than 0.01 percent ash. A recovery of 85 to 90 percent of : 

the sulphur and copper content is obtained. Heat recovered in 3 

cooling the furnace gases and condensation of the sulphur supplies oF 

enough steam to run the entire plant. ; - 

Canada.—The production of pyrites in Canada amounted to 47,210 aoe 

metric tons in 1932 compared with 57,418 tons in 1931. The pyrites oS 

produced in 1932 contained 50 percent of sulphur, approximately the og 

same proportion as in 1931. British Columbia and Quebec con- - 

tributed the total output in 1932. The output of British Columbia oe 

decreased from 30,975 tons in 1931 to 14,334 tons in 1932. The 

pyrites from British Columbia, which contained 50.6 percent. of - 

sulphur, came from the Britannia mill, where a pyrites concentrate is oe 

produced in the treatment of ores for the extraction of copper. __ 

The output of Quebec increased from 26,443 metric tons in 1931 to 

32.876 tons in 1932. The principal producer in Quebec is Eustis 

mine of the Consolidated Copper & Sulphur Co., where pyrites is 

produced as a flotation concentrate in the treatment of ore in which 

copper is the principal value. The pyrites concentrate is exported to | 

1 es Tidskrift for Kjemi og Bergvesen: Orkla Grube-Aktiebolag, Lokken Verk. 12, Argang 9, 1982, pp- |
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Pe the United States for acid fabrication. In December 1931 the Alder- 
7 mac Mines, Ltd., began producing pyrites at its properties about 10 
s _ miles west of Noranda in Boichastel Township, northwestern Quebec. § 
: | ‘The valuable constituents of the ore were recovered in an all-flotation __ 
re mill which was completed in December 1931. The concentrator, 

Loe _ which has a capacity of 500 tons of ore per day, recovers 60 to 70 per- 
rok _ cent of the ore as a pyrites concentrate containing 50 percent of  __ 
_ sulphur. The mill has been described by Rowe.*. After shipping 
~~ s geveral cars of pyrites flotation concentrates in 1932 to the St. : 
oe Lawrence Paper Mills, Three Rivers, Quebec, ‘the properties closed. 
» down in February 1932 awaiting the development of additional : 
mo markets. a | oe : | 
Be _ The principal potential market for pyrites in Canada is in the 
.... Inanufacture of pulp and paper, of which Canada is a large producer. | 
— The demands of sulphur for sulphuric acid are met by acid plants + operating on sulphurous gases from the nonferrous smelters at Trail, 

ae _. British Columbia, and Copper Cliff, Ontario. Preliminary figures 
be for 1932 indicate that 24,690 metric tons of sulphur were recovered _ 
a | from smelter fume as sulphuric acid, 21,667 tons coming from British | 
ae _ Columbia and 3,023 from Ontario. The application of pyrites to - 
Pe the manufacture of pulp and paper in Canada hassofar been hampered _ . 
» by technical difficulties in the roasting of pyrites, and the sulphur . 
we requirements of this industry have been met by imports of sulphur __ 

ae from the Gulf Coast region of the United States. Considerable 
Be _ attention has been given recently to the possibility of domestic pyrites | 
Bo replacing imported native sulphur because of the new roasting equip- 
ae _ ment developed by Freeman.” Up to the present time only two such 
i burners have been installed. Co ee ee 
c - Rowe, R. C., The New Mill of the Aldermac Mines, Ltd.: Canadian Min. Jour., vol. 53, no. 4, April oo 

: a oman, Horace, The Utilization of Pyrites in Pulp and Acid Manufacture: Canadian Inst. Min. and 7 Met., Bull. 216, April 1930, pp. 471-476. : : oo
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| | By A. T. Coons oe 5 

| | | SALT | os 

Salt produced for sale or use by operators of salt mines, wells, and ag 
ponds in the United States in 1932 totaled 6,447,351 short tons, valued = = =; 
at $19,468,096, a decrease of 12 percent in quantity and 10 percent in = —-3 

_ value compared with 1931. The output of evaporated salt in 1932 _ oe 
(2,061,215 tons valued at $13,166,795) represented 32 percent of the ee 
total quantity of salt produced and indicated a decrease of 6 percent wy 
in quantity and 7 percent in value compared with 1931. The salt ooo OM 
content (2,769,821 tons) of the brine produced and used by producers es 
in the manufacture of chemicals represented 43 percent of the total  —s_.. 

; salt output and a decrease of 16 percent in quantity. Rock salt pro- os 
duced (1,616,315 tons valued at $4,928,622) represented 25 percent of od 
the total output and a decrease of 13 percent in quantity and 14 per- | ae 
gent in value. The average value of all salt was $3.02 a short tonin oe 
1932 (9 cents more than in 1931); that of evaporated salt, including =.» 

- pressed blocks from evaporated salt, was $6.39 (4 cents less thanin =? 
1931); and that of rock salt was $3.05 (4 cents less than in 1931), 

a Seventy-two plants (59 companies) reported operations in 1982 == = % 
-. compared with 74 plants (62 companies) in 1931. | - Ss 

Salt sold or used by producers in the United States, 1928-82 a oo “A 

: | Short tons Value! | | S q 

Year Mannutac- | | | Od 
tured (evap-| In brine Rock salt Total Total Average . a 

a orated) | oe ae 

1928.............-..-.-|. 2,430,050} 3,426,870 | 2,217,780 | 8,074,700 | $26,772, 568 $3: 32 | - 
1999... .-.--------.| 2,546,300 | 3,884,160 |  2113,010| 8,543,560 | 27,334, 695 3.20 8 
1930_..--.......---..-- 2, 358, 610 3, 718, 460 1, 977, 370 8, 054, 440 | 25, 009, 480 3.11 A 

: 1931_..--..-.-...--....| 2, 203,690 { 3,300,210 | 1,854,170 | 7,358,070 | 21, 641, 012 2.93 3 
1932.....--...-...---..| 2,061,215} 2,769,821 | 1,616,315] 6,447,351] 19, 468, 096 3.02 ols 

1 The values are f.0.b. mine or refinery and do not include cost of cooperage or containers. . 

Figure 78 gives the tonnage and value of salt sold or used by 5 
producers, 1923-32. | | | | 

Figure 79 shows the tonnage of salt sold or used by producers in : 
| the United States, 1923-32, by classes. The brine salt represents 

the salt content of brine produced and used by chemical manufacturers. 7 
Michigan continued to be the leading salt-producing State, followed 

by New York, Ohio, Kansas, Louisiana, and California. Michigan | 
also retained first rank as a producer of evaporated salt, followed in | 

687 .
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1932 by New York, Ohio, California, and Kansas. In 1932 Louisiana — .. Ted in output of rock salt, followed by Kansas, New York, and. 
a a ——--:10,000,000 T 30 OS 

ge EE NN me | - a000,000 eS — SS = 4 2 , | 
e OO be L Peet] | Co Be 5 7,000,000 P= PZ! | ae x 

2 pe * ccoooor_ | | | | | [ [YN 3 Be : ~ 6,000,000 185 4 ‘seoooooe_| | | | | [| [TT [2 e oon ft"? ee Be CC Cero oe : a — nm ©) Nn - ww 

we | Teme | 
te  RIGURE 78.—Quantity and value of salt sold or used by producers in the United States, 1923-32. — a 
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a : 1 Brine . a S | s | | 

° , 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 
7 : FIGURE 79.—Trends in the quantity of rock salt, evaporated salt, and brine (in terms of salt content) sold — or used by producers in the United States, 1923-32. 

| | a _ Salt sold or used by producers in the United States, 1930-82, by States 

1930 1931 1932 
State rT OO | A 

Short tons Value Short tons Value Short tons Value 

California__....----...-.---.--] 350,370 | $2, 080, 133 334, 900 | $2,000,567} 281,349 | $1, 824, 021 Kansas___......---...---------| 759,800 | 3, 148, 728 691,160 | 3, 003, 756 688,178 | 2, 876, 239 | Louisiana._........-.-.----...| 535,250 | 2, 164, 365 529, 280 | 1, 962, 690 488,805 | 1,919, 773 Michigan ........-.------.---| 2, 558, 290 | 7,884,072 | 2,053,980 | 5,760, 001 1,715,304 | 4,845,379 New York....-.--.---.---.---| 2,009, 280 | 5,837,103 | 1,788,940 | 5, 293” 470 1, 556,642 | 4, 490, 792 Ohio-._--..-.----.------------| 1,311, 440 | 3,015, 206 | 1,398,000 | 2,526, 952 1,196,993 | 2, 429, 613 Puerto Rico....._....-..-____- (1) (1) 11, 560 19, 878 7, 342 13, 725 Texas___-..-..-...----------_- (1) (1) 103, 040 468, 562 139, 730 482, 118 Utah.._---2 85,240 | . 188,983 74, 010 159, 778 61, 230 132, 930 West Virginia.__.......______- 28, 670 184, 327 35, 480 218, 762 49, 629 243, 185 Undistributed ?_._............] 416, 100 506, 563 337, 720 126,596 |. 262, 149 210, 321 

8, 054, 440 | 25, 009, 480 | 7,358,070 | 21,541,012 | 6,447,351 | 19, 468, 096 
tt 

1 Included under “ Undistributed.”’ 
21930, Nevada, New Mexico, Oklahoma, Puerto Rico, Texas, and Virginia; 1931 and 1932, Nevada, New Mexico, Oklahoma, and Virginia. 

Michigan, and Ohio, Michigan, New York, Virginia, and West 
Virginia produced brine from which various chemical products are 
manufactured.
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‘Salt is used for so large a variety of ‘purposes and marketed so — oo 

widely throughout the country that satisfactory figures of quantities = 8 » 

used annually for even the most common uses have never been com- - 

piled. It is possible, however, to show salt production by methods — v8 

of manufacture, as in the following table. — 8 

- Salt sold or used by producers in the United States, 1931-82, by methods of | Og 

. manufacture | . | J 

_ : a — 1981 1982 oo, a 

| Method of manufacture ——_—_ —_—_ | - / — oS 

7 | Short tons Value Short tons Value | oo 

Evaporated in open pans or grainers...-------- 589, 1380 $4, 540, 095 594, 852 $4, 434, 605 . x 

Evaporated in vacuum pans. ..---.------------ 1, 158,190.| 7, 504, 399 1, 075, 643 6, 940, 383 nos 

| Solar evaporated __..----------.--.-------------| 326, 500 1, 148, 970 268, 690 943,613 —° O° 

Pressed blocks from evaporated salt_...-----..- _ 129, 870 983, 652 122, 030 848, 194 oo 
ROCK. o.oo nonce eee ene neeeseeeeeeel| 1,819,700 | 5, 542,281 | 1,687,112 | 4, 775, 371 8 
Pressed blocks from rock salt_...-----.---------] - 34, 470 192, 926 29, 203 153, 251 Oo Cs 

. _ Salt in brine (sold or used as such)-..----------] 3, 300, 210 1, 628,689 | . 2,769, 821 1, 372, 679 a 

| : | | 7,358,070 | 21,541,012 | 6,447,351 | 19,468,006 8 

Evaporated salt sold or used. by producers in the United States, 1931-82, by States a 

: - | en 1931 - 1982 ED 

| State | $$ | —————_—_—————_ oe 

_ ‘Short tons Value | Short tons Value- . ‘3 

ss @aifornia__.....-.----------------------------- 310, 360 $1, 912, 090 - 968,728 | $1,773,422. . : 
Kansas......-----2s--ss2seecsesessse-se-------| 270,630] 1, 977,097 262,432 | 1, 934, 148 os 
Michigan ........._...-.--s ssn eeeueee-|- 787,040] 4,408,451 | 691,911 | 3, 831, 751 4 

_' New York.....--..---2s-s--s--ss-ss----------] 350,440 | 3, 126, 179 340,204 | 2, 858, 163 ee 
Ohio... seen een eeeeeeicssessesszs----| 319,450] 2,016, 032 305,689 | 1,978, 016 a 
Puerto Rico....-....-.---.-..--s-----eenee eee 11, 560 19, 878 7,342 | "13,725 oe 

: West Virginia!..........-...------------------- 35, 480 218,762 |  _49,629|  —~-243, 185 4 
Undistributed _.......-....-------------------| -118, 730 498, 627 135, 190 | 534, 385 Ng 

| | 2,203,690 | 14,177,116} 2,061,215 | 13, 166, 795 os 

. 1 Includes a quantity of salt content of brine for chemical use reported as evaporated salt with value as ae a 

evaporated salt. . - . “a 

21931, Nevada, New Mexico, Oklahoma, Texas, and Utah; 1932, Louisiana, Nevada, New Mexico, Okla- os 

homa, Texas, and Utah. | oY 

Louisiana, Kansas, New York, and Michigan together produced 
about 93 percent of. the rock salt mined in. 1932 compared with 95 
percent in 1931. Other States producing rock salt were Texas, ae 

California, Utah, and Nevada. Oo | 
On account of the small number of producers in certain States, of a 

, rock salt and salt in brine for chemical manufacture, and of rock salt os 
- and evaporated salt it has been found impossible to show either rock : 

salt or salt in brine used for chemicals separately by States if State 5 
totals for all classes of salt are published. _ | / 

Rock salt sold by producers in the United States, 1928-32 : 

_ Year Short tons Value _ Year Short tons Value 

1928....__.-...-------] 2,217,780 | $6,923,827 || 1981..........-...-----] 1,854,170 | $5, 735, 207 | 
1929......-..---.-----} 2 113,010 7,127, 681 || 1932..--.---------7---_] 1,616,315 | 4, 928, 622 | 
1930....--------------| 1, 977,370| 6,391, 775 | : 

The production of pressed blocks from both evaporated salt and 
rock salt reported by the original producers of the salt and shown in
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Pee the following table does not represent the entire pressed-block indus- __ 
try, as some firms that do not produce salt make pressed blocks from 

a _ salt bought in the open market. Pressed blocks from evaporated salt 
"are made chiefly by salt producers in Kansas and Michigan but are 
Be _ also produced in Ohio, Texas, Utah, California, Oklahoma, and | 
a _. Louisiana. Pressed blocks from rock salt are made chiefly by salt _ 
". . - producers in Kansas and Louisiana, and small amounts are made in 
ae Texas and Utah. | a | oo | 

: . ~ -* Pressed-salt blocks sold by original producers of the salt in the United States, 1928-82 

s, _ os - From evaporated salt | | From rock salt Total ne 
: , f , : : - . . 

a a Year TG 
Ce me _ |Shorttons{| Value | Short tons; Value | Shorttons; Value | 

ggg 45, 720 | $1,205,704 34,980 | $203, 626 | - 180,650] $1,409,420 © = 1929. 222. 172,120 | 1,392,427 | 40,920 | “331,397 | 213,040] 1,723,824 
eo 8 YQBOLLIITIIITIIEIIIIII] 134, 570 | 1,079,372] 42,150 | 2347353 | «176,720 | 1,313,725 
pe 1931. 222222 22L222LTLLLLi] 199,870} 983,652] 34,470 | + 192,926 | 164,340 | 1, 176,578 
an | 2 122,030 | 848,194} 29,208 | 153,251 | 151,283 | 1,001,445 

_ ss Shipments.—Requests to producers for.a statement of their ship- 
mer ments of salt by States in 1932 were complied with by all but 5 pro- 
- ducers; 2 in Kansas, 2 in Ohio, and 1 in Michigan. These companies . 
Be _ stated that their records did not show shipments by States. The 
-... information received, however, covered 88 percent of the evaporated __ 
aa salt and 95 percent of the rock salt shipped. The results areindicated __ 
» In the following table. No account was taken of reshipment beyond 
Be the original point of destination indicated when the salt left the pro- 
* ducing plant. The figures contain no salt shipped by jobbers, dealers, __ 
Bie or producers shipping salt obtained from other producers. - 

) - Distribution (shipments) of evaporated and rock salt in the United States in 1982, 
Be | by States, in short tons - 

ot : +o ge Evapo- +e Evapo- | Destination Tatod Rock } Destination teted Rock 

| Alabama..-......-.........--....] 6,653 | 27,812 || New Hampshire_______...._-___- 4, 212 14, 949 
Arizona__....-..---.-...---..-..-| 4, 739 2, 249 |} New Jersey......-.-...--------.-| 40,578 | 64, 674 

» Arkansas._.......-..------------| 7,470 | 19,760 || New Mexico..................-..| 4,921 5,594 
Ss _ California........--.-.----------| 184,829 | 12,001 || New York.__.._._..._..-..______] 155, 458 | 221, 089 

. Colorado........---...-.-...-.--| 19, 109 9,818 || North Carolina___............-.-| 21,206 | 37, 826 
Connecticut. ...........-...--...] 12, 060 3,117 || North Dakota._.-.....-.......__]| 10,354 1, 310 
Delaware...._.....---.----....--| 3,140 7, 254 || Ohio._.._---------.--.-.--....---| 89,959 | 45, 489 
District of Columbia............] 4, 674 1,921 |} Oklahoma. -_-_..-.------.......---] 19,884 | 19, 093 

: Florida......---.----------------| 3,967 | 17,583 j| Oregon.._.._....-.--.......-.-..| 23, 017 225 
. Georgia.......-.-----------------| 10,934 | 33, 648 || Pennsylvania__..................] 89,292 | 74, 282 

Idaho........-..--.----1.-.--.-_.| 12,049 527 | Rhode Island.._.................] 7,132 5, 026 
Illinois-.-......------------------] 183, 799 | 122,831 || South Carolina..................| 5,686 | 12,239 
Indiana....-.....--.-------------| 51,363 | 46,316 || South Dakota..._._.............] 10,753 | 11, 480 
Towa.....-.-----.--=-------------] 57,852 | 62,309 !| Tennessee.._.__._........_....._| 23,973 } 31, 550 
Kansas._.-..---..---------------| 36, 742 | 112,004 |] Texas__..........._.._......._...] 46,043 | 97,010 
Kentucky.._....-------.-.------] 23,000 | 15,208 |] Utah........_..-- 2-22 ______|* 10, 917 928 
Louisiana.._.....---..--.----.---| | 2,514 | 46,659 || Vermont_...........-.-.--_.-.__] 6, 082 947 
Maine....-..-..-----------------| 7,623 | 9,372 || Virginia.........--.............| 32,751 | 12, 648 
Maryland._-_.-.....-.--.--.---.| 20,205 | 14,733 || Washington._............._._.__] 46, 575 494 
Massachusetts.....----.-.-------| 50,157 | 26,811 || West Virginia_.._........._.-.__] 49,768 | 14,360 
Michigan___------.----------..--] 124, 146 | 27, 567 || Wisconsin.__................-__.] 76,692 | 24,400 
Minnesota...-.-.--.-------------] 62,854 | 56,724 || Wyoming___._._.___.__..__-____] 6, 270 2, 431 
Mississippi._..-.--.----------.--] 2,548 | 25,300 |] Other !___....._....._....._.__._] 32,687 | 38,379 
Missouri...._-------------..-..-.| 54,662 | 54, 398 | 
Montana...........--.....-..-_-] 12, 059 925 Total shipments reported _.-_|1,809,260 {1,536,686 
Nebraska.......-.-..--..-....--.| 33,126 | 43,010 Total sales__............-..~_|2,061,215 [1,616,315 
Nevada.._.-...-..-----...-.....-] 2,826 276 

a 
1 Includes production of Puerto Rico(evaporated salt) and shipments to Alaska, Puerto Rico, and Hawaii, 

and to Australia, Canada, Central America, Cuba, Japan, and Mexico and countries not specified.
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_ LOCALITIES PRODUCING SALT IN THE UNITED STATES IN 1932 : 4 

_ The salt deposits in the United States that furnish salt for commer- oR 
cial purposes are, with the exception of small deposits used for local ad 
supply, confined to definite regions in the northeastern, south central, , q 
and western parts of the country. Michigan, New York, and Ohio, 4 
included in the first group, furnished 69 percent of the total salt sold 4 
or used by producers in 1932. compared with 71 percent in 1931. 8 

_ Kansas and Louisiana, in the central belt of States, are the next largest _ ee 
| producers, and California is chief among the Western States. = ed 
| The salt is marketed as evaporated salt and as rock salt. Salt 4 

brine is drawn from wells by. several chemical manufacturers, and the — | a 
salt content is used by them in their manufacturing processes. Bit- oN 

_ tern water, or the residue from some of the salt works, is sold to chem- oa 
ical manufacturers for further treatment and for the recovery of oe 
bromine and calcium chloride. — __ : | | Og 

_ The companies reporting in 1932, the location of their plants, and 8 
| the nature of the salt sold or used by them, as reported to the Bureau 8 

| of Mines, are given by States on the following pages to supply infor- 8 
_. mation often requested regarding the operation of salt properties. | oe 

California.—tn California salt is obtamed from sea water, from ' cag 

_- salt springs, lakes, etc., and rock salt. The greater part of the pro- oo 
duction is from the solar evaporation of sea water, especially along es 

, the shores of San Francisco Bay in Alameda and San Mateo Counties. a. 
Reports were received in 1932 from the following: 8 
Alameda County: | | - a Oo | Ns 

, Alvarado—Leslie-California Salt Co. (address, 149 California Street, San es 
Francisco); evaporated salt (open pans or grainers, solar, vacuum pans), oe 
pressed blocks from evaporated salt. 7 | aS 

Newark—Arden Salt Co. (address, Standard Oil Building, San. Francisco) ; : as 
oe solar evaporation. | _ | od 

os ——— Morton Salt Co. (address, 208 West. Washington Street, Chicago, oe. 
Ill.); evaporated salt (solar, vacuum pans), pressed blocks from evapo- : 8 

, rated salt. Salt for refining produced by Arden Salt Co. _ 4 
Inyo County: Keeler (Saline Valley)—Sierra Salt Corporation (address, 321 West . A 

_ Third Street, Los Angeles); solar evaporation. Plant idle in 19382. _ oa 
| Kern County: Saltdale (Ceneda)—Consolidated Salt Co. of California (address, oS 

Long Beach). On a playa known as Cane Lake; solar evaporation. _ mo. 
Los Angeles County: Long Beach (Anaheim Road)—Long Beach Salt Co.; solar of 

evaporation. | | | oo ms 
‘Modoc County: Cedarville—Surprise Valley Salt Works; solar evaporation. Sy 
Monterey County: Moss Landing—Monterey Bay Salt Co.; solar evaporation. TS 
San Bernardino County: | : ce 

: Amboy (Saltus)—California Rock Salt Co. (address, 2465 Hunter Street, an 
| Los Angeles) ; rock salt, also calcium chloride from Amboy playa. 7 
——— Saline Products, Inc., (address, 2000 Santa Fe Avenue, Los Angeles); _, 4 

rock salt, also calcium chloride. : Se 
San Diego County: San Diego (south end of San Diego Bay).— Western Salt Co.; a 

solar evaporation. | ia 
San Mateo County: . : 

Leslie—Leslie-California Salt Co. (address, 149 California Street, San © 
Francisco); evaporated salt (solar, vacuum pans), pressed blocks from : 
evaporated salt. / 

Redwood City—Stauffer Chemical Co. (address, 636 California Street, San i 
Francisco) ; solar evaporation. | 

A considerable quantity of bitterns or waste water from the salt . 
plants is used by chemical plants in the manufacture of magnesium 
chloride, other magnesium salts, and insulating material. Iodine is | 
extracted from brine obtained from oil wells. | | 

" 182217—33—45 a
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oo o Kansas.—In 1932 Kansas again ranked fourth among the salt- - — 7 
oe | producing States. The salt sold in the State is rock salt and evapo- 
ae _ Yated salt made from brines obtained from solution of rock salt. The’ — 
ae companies reporting in 1932 were as follows: Be 

fee | Ellsworth County: - oo oe oo — oe - 
eo _ Kanopolis—Crystal Salt Co. (address, Equitable Building, Denver, Colo.); : 
eo | rock salt. Oo : a oo. te ; 
foes  ——— Independent Salt Co. (address, 33 South Clark Street, Chicago, II.) ; Q 
Be ron rock salt. Ps : | Co | : 
fe _. Harper County: Anthony—Western Ice & Utilities Co. (Anthony Salt Co.);) ~ 

ae _ evaporated salt (open pans or grainers), pressed blocks from evaporated salt. 7 
eh Reno County: © 7 oe | Co ar 

ee Hutchinson—The Barton Salt Co.; evaporated salt (open pans or grainers, - 
pee | vacuum pans), pressed blocks from evaporated salt. ( ae 
ese | | ——— The Carey Salt Co. (east plant); evaporated salt (open pans or grain- > 
Be | eYs, vacuum pans), pressed blocks from evaporated salt. | cs oe 
poo = ——— (rock salt mine) ; rock salt, pressed blocks from rock salt. 
Bo | ——— Morton Salt Co. (address, 208 West Washington Street, Chicago, 
pe - Iil.); evaporated salt (open pans or grainers, vacuum pans), pressed blocks : 
Bo, . from evaporated salt. | , oe | 
Ho - Rice County: 7 | 7 clo | a 
fen | _ Lyons—American Salt Corporation (address, La Salle Building, Kansas City, 
eos ae *  Mo.); evaporated salt (open pans or grainers, vacuum pans), pressed _ 
Be ' = blocks from evaporated salt, rock salt, pressed blocks from rock salt. . oS 
ee | _ » ———— Diamond Crystal Salt Co. (address, 250 Park Avenue, New York, —- 
Wee -..... N. ¥.); evaporated salt (vacuum pans), pressed blocks from evaporated 

.. salt, rock salt, pressed blocks from rock salt. “ | re 

Bees Louisiana.—Louisiana in 1932. again ranked fifth in quantity of 
ae salt produced. Both rock salt and evaporated salt were produced 
Bsns in 1932. The firms reporting in 1932 were: | an 
= Iberia Parish: | . | | : 
ee : Avery Island—Avery Salt Co. (address, Scranton, Pa.); evaporated salt _ 
Re (open pans or grainers), rock salt. — oe a - 
Bee _ Jefferson Island—Jefferson Island Salt Mining Co., Inc. (address, Columbia — 
ue - Building, Louisville, Ky.); evaporated salt (vacuum pans), pressed blocks —_—. 
os | from evaporated salt, rock salt, pressed blocks from rock salt. | | 

. Weeks Island—Myles Salt Co., Ltd. (address, 1007 Camp Street, New 
| | Orleans); rock salt, pressed blocks from rock salt. _ 
— Winn Parish: Winnfield—The Carey Salt Co. (address, Hutchinson, Kans.); , 
L | . rock salt, pressed blocks from rock salt. - | | | 

a Michigan.—Michigan in 1932 again ranked first among the salt- 
| producing States. The output is obtained from both rock salt and 

| natural brine. In 1932 reports were received from the following 
| companies: , 

Manistee County: 
, Manistee—Morton Salt Co. (address, 208 West Washington Street, Chicago, 

Til.) ; evaporated salt (open pans or grainers, vacuum pans), pressed blocks from 
evaporated salt, also bromine. 
——— Manistee Salt Works (address, 132 Dock Street, St. Louis, Mo.); 

evaporated salt (open pans or grainers, vacuum pans).. 
Mason County: Ludington—Morton Salt Co. (address, 208 West Washington 

Street, Chicago, Ill.); evaporated salt (open pans or grainers, vacuum pans), 
pressed bloeks from evaporated salt. 

Midland. County: Midland—The Dow Chemieal Co.; evaporated salt (vaeuum 
pans), also bromine, and ealeium chloride. 

Saginaw County: 
Carrollton—Mershon, Eddy, Parker Co. (address, Saginaw); evaporated 

_ galt (open pans or grainers). 
-—_——— Saginaw Salt Products Co. (address, Saginaw); evaporated salt (open 

pans or grainers). 
Saginaw —Strable Lumber & Salt Co.; evaporated salt (open pans or grain- 

ers), |



os SALT, BROMINE, CALCIUM CHLORIDE, AND IODINE 693 | oS 

“St. Clair County: => So . | | 3 : 
Port Huron—Morton Salt Co. (address, 208 [West Washington Street, Chi- os 

a cago, Ill.); evaporated salt (open pans or grainers, vacuum pans), pressed 4 
_ -. _- ploeks from evaporated salt. , 5 oo Lo 

| St..Clair—Diamond Crystal Salt Co. (address, 250 Park Avenue, New York, a es 
N.Y.); evaporated salt (open pans or grainers, vacuum pans), pressed : os 
blocks from evaporated salt. | eR 

Wayne County:  —— — a | | ee 
'.  Delray—The Solvay Process Co. (address, Syracuse, N.Y.); brine for the ong 

| _. manufacture of chemicals. | | | Oo as 
_ Detroit—Detroit Rock Salt Co. (address, Scranton, Pa.) ; rock salt. ay 

: - Wyandotte—Michigan Alkali Co.; brine for the manufacture of chemicals. ~ | oe 
— Pennsylvania Salt Manufacturing Co. (address, Widener Building, | ; a 

Philadelphia, Pa.); evaporated salt (open pans or grainers); brine for wk 
the manufacture of chemicals. | : a 

Nevada.—In 1932 the Nevada Pure Salt Co. produced solar salt at a 
, Fallon, Churchill County. oo | - ae 

New Mexico.—Production of salt in 1932 was reported in Torrance ag 
County by New Mexico Salt Co., Willard. OO 7 | oe 

New York.—New York in 1932 again ranked second among the - ee 
_ . salt-producing States. Both evaporated and rock salt are supplied by aS 

_ producers, but the entire product is from rock salt. Brine for evapo- | a8 
rated salt is obtained by dissolving the rock salt with water that 1s aR 
allowed to flow into the beds and is pumped out when saturated. 8 

_ The producing companies in 1932 were as follows: — | Oo 4 
Livingston County: 7 | . - ; oy 

| Retsof—Retsof Mining Co. (address, Scranton, Pa.); rock’salt.. - as 
Piffard—wWorcester Salt. Co. (address, 40 Worth Street, New York); evapo- 0S 

| rated salt (open pans or grainers, vacuum pans)... | | oo OE 
Onondaga County: Solvay and Tully—The Solvay Process Co. (address, Syra- | Se 

cuse); evaporated salt (vacuum pans), brine for the manufacture of chemicals == 
with the refined salt as a byproduct. oe a a 

_ Sehuyler County: | a Oe a 
a . Watkins Glen—lInternational Salt Co. (address, Scranton, Pa.); evaporated og 

salt (open pans or grainers, vacuum pans). - . | : ee 
| | Tangy ne Watkins Salt Co.; evaporated salt (open pans or grainers, vacuum " 

pans).° | | a | ot 
Tompkins County: a 4 

Myers—lInternational Salt Co. (address, Scranton, Pa.); evaporated salt 4 

(open qa or grainers, vacuum pans). . a 

| ———— Cayuga Rock Salt Co., Inc.; rock salt. 4 
Wyoming County: Silver Springs—Worcester Salt Co. (address, 40 Worth 

Street, New York); evaporated salt (open pans or grainers, vacuum pans). ” os 

Ohio.—Ohio in 1932 again ranked third in production of salt. The - ae 
larger part of the output is used in the form of brine for the manufac- | ws 
ture of chemicals. | | os 
Cuyahoga County: Cleveland—The Union Salt Co.; evaporated salt (open pans . 

or grainers, vacuum pans), pressed blocks from evaporated salt. | 4 
Lake County: Painesville—Diamond Alkali Co. (address, 436 Seventh Avenue, - 

Pittsburgh, Pa.); evaporated salt (vacuum pans), brine for the manufacture of “ 
chemicals. — | | " 

| Meigs County: 
Minersville—Pomeroy Salt Corporation (address, Pomeroy); evaporated 

salt (open pans or grainers), also bromine and calcium chloride. | . : 
Pomeroy—The Excelsior Salt Works, Inc.; evaporated salt (open pans or . 

grainers. Bromine and calcium chloride plant idle in 1932. a 
| Summit County: 3 

Barberton—Pittsburgh Plate Glass Co. (Columbia chemical plant); brine 
for the manufacture of chemicals. 

-Kenmore—The Colonial Salt Co. (address, Akron); evaporated salt (open 
pans or grainers, vacuum pans), pressed blocks from evaporated salt. : 

| Wayne County: Rittman—The Ohio Salt Co. (address, Wadsworth) ; evaporated . . 
salt (open pans or grainers, vacuum pans), pressed blocks from evaporated salt.
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be Oklahoma.—In 1932 the Texaco Salt Products Co. (address,c/o The __ 
ee _ Texas Co., Houston, Tex.) produced evaporated salt from wells at 
Bo West Tulsa, Tulsa County. Other salt is taken from playas and 
~ + lagoons in the State and used locally chiefly as cattle salt. In 1932 
Be Y. L. Stockman reported sales of such salt from near Vinson, Harmon 
Be County. re | Oo ee 
ao Puerto Rico.—In 1932 three plants reported production, asfollows: 
eo _ Cabo Rojo—F. Carrera & Hno. (address, Mayaguez); solar evaporation. mos 

ae Guanica—José Couto Minifio (address, Ensenada); solar evaporation. — ' 
an | Lajas — Miguel Antonio Ramirez Dominguez (address, San German); solar evap- — 

Be oration. — : | BO | : | : 

: Texas.—Salt was produced in Texas in 1932 as follows: . 
i mo | Anderson County: Palestine—Palestine Salt & Coal Co.; evaporated salt (open 
ho | __ pans or grainers), pressed blocks from evaporated salt. : : 
bee Harris County: Hockley—United Salt Corporation (address, 425 Cotton Exchange — 

a Building, Houston) (successor to Houston Salt Co.); rock salt. | a 
Ber Van Zandt County: Grand Saline—Morton Salt Co. (address, 208 West Wash- 
Be ington Street, Chicago, II.); evaporated salt (open pans or grainers, vacuum . 
ee - ae pans); pressed blocks from evaporated salt, rock salt, pressed blocks from rock 

ie _ Salt formed by the evaporation of the waters of playas and lagoons 
Bee is also used locally by cattlemen, but there is no record of the quantity 
“vo 0 used. Se | a | | oe 
po _, . Utah.—Production of salt in Utah in 1932 was reported by the 
Be following companies: . - a | 
Bo _ > ®alt Lake County: Saltair—Royal Crystal Salt Co. (address, 133 Regent Street, 
foe ‘Sait Lake City); solar evaporation, pressed blocks from evaporated salt. 
iis Sanpete County: Axtell—Royal Crystal Salt Co. (address 133 Regent Street, 
Be __ Salt Lake City); rock salt. | | | 
fo: _ Sevier County: , a | 
be Redmond—Great Western Salt Co.;.rock salt, pressed blocks from rock salt. 
ae ~——— Poulsen Bros.; rock salt. . 
fs Tooele County: Burmester—Morton Salt Co. (address, 208 West Washington 
s _ Street, Chicago, Ill.); solar evaporation, pressed blocks from evaporated salt. 

eo _ _ Virginia.—Salt brine is produced in Virginia at Saltville, Smyth 
a County, by the Mathieson Alkali Works, Inc., for the manufacture 
/ of chemicals. _ ae 

- West Virginia.—The salt made in West Virginia is all obtained 
| from natural brines. In 1932 the operators were as follows: 

Kanawha County: : 
Malden—J. Q. Dickinson & Co.; evaporated salt (open pans or grainers), 

also bromine and calcium chloride. 
South Charleston—Westvaco Chlorine Products, Inc.; brine used in the 

manufacture of chlorine; bromine manufactured from bittern of this 
plant by J. Q. Dickinson & Co., Malden. 

‘Mason County: 
Hartford—Liverpool Salt & Coal Co.; evaporated salt (open pans or grainers), 

also bromine; calcium chloride manufactured from bittern of this plant by 
American Calcium Chloride Works, Hartford. (Idle in 1932.) 

Mason—Ohio River Salt Corporation; evaporated salt (open pans or 
grainers), also bromine and calcium chloride. (Idle in 1932.) 

IMPORTS, EXPORTS, AND WORLD PRODUCTION 

| Imports of salt for consumption in the United States in 1932— 
28,018 short tons valued at $66,043—decreased 16 percent in quantity 

| and 22 percent in value compared with 1931 and represent the smallest 
importation of salt recorded.
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Exports of salt amounted to 63,581 short tons valued at $478,435, eee 
a decrease of 36 percent in quantity and 38 percent in value from 1931. a 

| Salt imported for consumption in the United States, 1928-32 } aR 

7 . | In bags, barrels, and | a 
. _| Used for curing fish other packages In bulk Total 8 

Year . “S 

| Short tons | Value | Short tons) Value | Short tons| Value | Shorttons) Value oe 

1928..........| 14,710 | $34,777 |. 8,605 | $52,877 24,541 | $61,905 42,856 | $149,559 oe 
1929... 8,812 | 23, 258 4,385 | 48, 353 23,253 | 60, 105 36,450 | 131, 716 DF 

: 1930.....-----|  25,176'| 49,212), 5,811] 45,682 23,034 | 49, 059 54,021 | 143, 953 oe 
- 4981-2. -] 16,354 | 27, 042 1,465 |. 21,343] | 15,397| 36,126 33,216 | 84, 511. ee 

1932.._-...-.-| 11,110] 14,034 1,728 | 21,056] 15,180) 30,953} 28,018 | — 66, 043 | ia 

Salt imported into the United States, 1931-32, by countries ae 
7 oe 

- : | {General imports] | . ae SF 
So a 

: . of 1981 1932 eg 

. » - Country | er a 

| oS So Pounds | Value | Pounds | Value rar 4 

_ North America: : : oR 
. “Canada... --------------eeeneeeen ee eneeeenennnn-e-e-e--| 5, 408,269 | $8,883 | 8,117,066 | $10, 597 aes 

Mexico...---...----.---.---.-.------- 4 ------ eee 57, 663 - 194 112, 560 |: 316 . oe 

: | West Indies: . vant 

British: | ey 
: Jamaica.........-------------------------------| 21,410,090 | 21, 260 | 11,313,485 | 13, 908 os 

- Other British.....-...-------------------------] 3, 831, 810 4,051 | 88, 200 279 . (ES 
Dominican Republic.-....-.--.--.-----------------|------------|---------- 19, 200 32 - oes 

. -- Netherland...._..-.-------------------------------| 7,171,842 | 9,027 | 12,851,357 | 12,370» oe 
Europe: A 

France_.....--------------------- 2 nn nn en en ee nnn ene ne] eee nen eed. 66 34 a 
Germany _.__----------------------u-----------=-------| 2,985,842 | 10,711 | 2, 744, 349 7, 833 om 

: Ttaly oo noone nen nnn nee ne nec anne en rna[ennraeetnece[-eeeeenees 234 16 oo 
| Spain...---.-.-----------------------------------------| 24,040,000 | 15, 477 | 28, 087,360) © 14,831 a 

Sweden .-.--------- oon ne nnn ene eee nnn ne [penne ee eee [ee eee ne 4, 727 212 yt 
| United Kingdom..._-.-..------------------------------| 2,176,200 | 13, 656 | 2, 068, 090 12, 932 oe 

Africa: 
| . 4 

Algeria and Tunisia... ..-.----------------------------- 1, 104 23 |------------|---------- cng 
Portuguese, other_...-.---------------------------------|-------2----|---------- 2, 301, 000 2,477 oe 

: | 67, 027,820 | 83, 282 | 67,707,694 | 75,837 ott 
: dt / vt 

Salt exported from the United States, 1928-32 | 8 
. pe 

Year Short tons} Value Year Short tons} Value of 

| ji cr—'i  _——————————_-_ of 

| 1928___----------2--------] 145,396 | $1, 185, 682 |} 1981_.._........-.--------| 98,710 | $775, 490 8 
 -1999____--_--..-----------} 109,222] 1,008, 842 |] 1982..........-.-.-----.---| 68, 581 478, 435 og 

—-1980__.-----------.-------| 70,478 715, 575 || . oh 
rm 

3 

, 
Le wi
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Se a Salt exported from the United States, 1932, by countries 

Poe oo : 1932 , 1932 oe 

Bibian G3 a Pounds | Value . | Pounds | Value 

a North America: ‘Europe: od a bt ee Bermudas._....-.-.-.-.----| 99, 031] $1, 657 Albania. - 2-2 12 $1 mS ea - British Honduras__.__--...-| | 167, 181). 1,344. Belgium___._-.---2-- 2s 975, 38 , Be _ Canada__..-__..______...___|65, 985, 789] 184,558 || Denmark.-:_------.--_ 22. 1,350} 42 8 Be Central American States: : |. “France.._ 22-222] 2,334 81 Ses fy . - Costa Riea..._....___- 44,097; - 527 “Germany..-..-.............| 390 15 oo Bai! . Guatemala_._...--...._|  225,3721 1,843 Netherlands_..__...._.. 47, 683] . 1,884: © we Honduras_..__._..._...| 2,034, 747| 17, 739 Portugal...-... 222-2 372 7 7 we 7 Nicaragua_-.........-.-| 697, 443 7, 637 | Sweden_-_--.-22.0- 22} 785 59 Re. ~  - Panama...._._.____-__-| 1, 162,109] 11, 305 United Kingdom__.._._____ 22,790, 25° | Hees Salvador....__-.2. 20-2. 4, 860]. -58 |} Asia: oO Me ee Mexico..._-...-_-_. 3, 210, 831} 23, 899. Ceylon....--.-- 222. | 240} 25 woe Mee _ Miquelon, Langley, etc_____ 156 4 China__..2 2-202 27,752) 1,105 gee Newfoundland and Labra- a it. Hast Indies: 9°. o we eS — GOP. ee 10,330) 302]/ |  -India, British... 3, 711 (185 0 2 Be West Indies: | | or . Netherland._...--..---| 34,122] 852 , Me  ° British: a |< l Hong Kong:_. 22222. 44,008) 985. a feo | : Jamaica. ....-.._ 2. 2, 940 -50 || ~. Indo-China, French..__.___ 720 49 : pope : Other British.._....| . 9, 888 261 Japan... .-2.2.-.-..______._|18, 934, 257] 21, 523 oe ae | Cuba__._.....__-_..___.|86, 474, 655] 165,576 || Kwantung...........--..__- 2, 880 96 a Boe oo an Dominican Republic...| 424,146} 2, 481 Philippine Islands_....._...| 299,043] 6,170 = eee Haiti-_.--.222 222-2. _| 75, 301 930 |} | Siam_____.___........... 360 36 oO a : -  Netherland..._..-.-__._ 33, 087) 554 Syria... 96] . 3 es Pe oe Virgin Islands of the do." I Africa: | oe yo. re re United States_......-.| 5,841} «166. South (Union of) British. _- . 975) — 38 Se _.. South America:: ae Egypt_..-.--..------2---__ 975, 887 oe the” - Argentina_...-..__...-._...| . 110, 676 643 || Oceania: __ Po ea (» Chiles. 2 | 240 9 British: . . fe So : Bie oe ~ Colombia_........ 2.2 -____- 31, 280 388 _ Australia_____-.._...._.| 1, 100,800]. 13, 249 | Seo Guiana, British_____._______ ~ 200 1 New Zealand..--__-....| 528, 725]: 6, 405 . : Be .  Uruguay...2--- 2d. 30 2 Other British___..._____ 6, 800 128. Be 7 French_.-........._-------| 289, 658} 3, 303 
Bo | Oo , | - {127,161,943} 478, 435 | 
dB oo, , 

: 

eos World production of salt, 1927-31, in metric tons 

eo - Country! 1927 ——- 1928 1929 - 1930 1931 — 

Bey North America: 
— oy Canada____._..--2 245, 756 273, 525 299, 518 242, 787 231, 885 a Cuba.__._.22- 2222. 411 2,359 14, 515 24, 947 22, 680 me _  Guatemala__..-.---. 00-2 46, 253 (2) () 7,915 (2) . bo Mexico 3__.__--_ 2 67, 000 67, 000 67, 000 67, 000 67, 000 Panama.-...-....-..-._.2._...- 1, 149 ' 835 - 935 366 1, 035 a United States: . oe Rock Salt_._-_ 2 eee 1, 944, 867 | 2,011,926 | 1, 916, 880 1, 793, 831 1,682,066 at Other salt_...-.-_---2 8 4,921,297 | 5,313,281 | 5, 833, 666 5, 512, 996 4, 993, 028 West Indies: 

- British: 
. Bahamas 4_.....-----_--- 1, 923 725 799 3, 193 12, 447 Grenada (Windward Islands)$. (2) 37 70 155 131 Leeward Islands 4__._____..___ 1, 214 1, 586 1, 310 1, 541 2, 353 Turks and Caicos Islands 4__.. 28, 371 50, 846 62, 135 42, 208 27, 361 Netherland 4....._._...__.________- 8, 218 9, 778 4, 677 4, 820 6, 352 South America: 

Argentina 5_._...-__--__.-_. 153, 213 167, 617 197, 799 144, 593 159, 372 Chile__-..-. 22222 -e 71,549 | = - 3.4, 746 37, 422 39; 623 (?) ‘Colombia 3_.___--_-___..... 29, 000 29, 000 29, 000 29, 000 29, 000 Ecuador: 
Roek salt__....------_-_--_ ee 628 333 69 126 148 Other salt___._..-._.____.________- 16, 100 10, 051 17, 377 24, 433 28, 858 Peru._..-...-.----- 2. 29, 997 32, 669 30, 000 30, 000 28, 000 Venezuela. ._....._._..._.______._..__- 20, 803 26, 228 25, 443 20, 722 (2) Europe: 

Albania..... 2.222222 6, 600 5, 283 (?) (2) . (2) . . Austria: 
Rock salt_..2...-...-----_-______- 2, 675 1, 607 3, 041 1, 063 862 Other salt.._......_.__-___ 145, 405 152, 212 175, 442 156, 559 122, 612 Bulgaria: 
Rock salt.._..-----2- 3, 982 4, 108 3, 653 1, 704 (?) Other vakia 2] 30, 980 42, 709 25, 194 (?) (?) Czechoslovakia_.............._._______ 122, 202 154, 243 166, 361 177, 693 190, 179 

See footnotes at end of table.
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: World production of salt, 1927-81, in metric tons—Continued | 8 

. Country 1927 1928 1929 * 19380 1931 ener, 

_ Europe—Continued — . —— . . eS 
. France: a oe, eS 

Rock salt and salt from springs_.-.| 1,518,000 | 1, 707,506 | 1,746,076 | 1,750,880 1, 403, 449 Os 
_. Other salt....-.2-----.------------] 482, 500 407, 768 443, 685 248, 160 (2) ee 
Germany: | : : gd 

-  Roek salt_._.-...-2-2..--.---------] 2, 268,807 | 2,399,669 | 2,541,489 | 2, 455, 605 2, 086, 884 ae 
Other salt....---...--.--------.--- 533, 984 509, 663 501,024 |; 501,258 490, 975 ame 

Gr0060-—--—-------a- anna nnnnnnnnnnnnns 104,378 |} 3 100,000 | 100,000} 2100, 000 3 100, 000 ne 
y: | | _ | a 

’ Rock salt 6.222222 22 364, 850 341, 107 346, 479 332, 001 @) ar 
Other salt__._.-...--..------------] . 686, 124 562, 281 563, 970 520, 099 (2) re 

Malta__.-.---.------------------------ (2) 587 482 _ 587 . 859 es 
Netherlands—Rock salt 7.-_.--..------ 37, 796 41,470 44,914 49, 807 56, 141 oo 

- Poland...-.----.----------------------| 498, 45 548,377 | - 569,488 | 534, 260 561, 089 : 3 
_ Portugal 4..-.2------------2-----------| 49, 552 46,777 15,317 |. 27,286} © 17,010 ays 

Rumania: - on rn i ae | ey 
: : Rock salt__....-----..-------------| 328,028 | 340,212} 318,802 | 304,877 | —-254, 808 ay 

. Other salt__.._--------------------- 3 2, 567 2,698} 2,155 j_...-------- - re 
. Russia 8 -----------------------------| 2, 216, 186 |. 2, 548, 106 (?) (2) Q@) re) 

| Rock salt___...---.-.-------------- 110, 839 . 146, 147. 164, 837 164, 532. 155, 448 © og 
a __Other salt_._------------.--------| 868,381 | 836,912 914,639 |. 872, 966 733, 860 IE 

_ Switzerland. -_-------------------------| 78, 262. 79,982 | 86,476 | ~~ 80,830 |. —-85, 016 ey 
a United Kingdom: . — | te 

Co Great Britain: . - Vi. . . a. Oe 
_ Rock salt_...-......-----------] ~ 22,809]. 24, 254 28, 786 21, 377 18, 134 oS ae 

| Other salt _......--..----------| © 1, 985, 250 | 1, 988,575 | 1, 962, 024 | 2,066,386 |. 1,897,376 2S 
- Ireland, Northern: . | : } es 

| _ Rock salt__...-..-------------- 7,262 | = 7,598" 7, 954 © 4, 048 3, 764 - a 
/ Other salt_.-.-.---2--------2--] 7 7, 130 7,093 8, 938: @) rc 

o's _ Yugoslavia_.-...--.------------------- 54, 765 52,128 | 44,564 |. 54, 636 52, 745 ny 
St: - Aa 

. . Ceylon... -..-2--222 22 e eee. 26,080 | = 44,275 | = 25, 482 9,686] - 45, 539 a 
an ' China (including Kwantung)..-..-.---| © 2, 067, 269 | 2 2, 000, 000 | 3 2, 000, 000 | 3 2,000, 000 | 3 2, 000, 000 ae 
oo - GChosen.........-2..----------------+-- @) 134, 516 138, 000 | (@) (2) ee 

: ~ Cyprus 3___.._-..-------------=--------|- 8,000} 8, 000 8,000. 3,000 | 3, 000 Dmg 
7 - - India: re 7. | - et 

.. . British Gncluding Aden): a ee : . Tse 
Rock salt__.-....--.-----------| 178,489 | 157,846 | 181, 164 178, 283° 164, 491 | ae 

ns Other salt__....---2-----------] 1,464,328 | 1,381,824 | 1,555,367 | 1,560,532 | 1,704,431 eS 
| _._ Portuguese #___..-..--.------------|_ 12, 000 12,000} 12,000] . 12,000}.. 12, 000 es 

| . Indo-China 4________.--_-2----2--- 27, 701 35,816 | 25, 636 42, 471 32, 880 . eg 
© Drag reeset eee] By TOLL 6,251 | 7,808 |. 8,919} ~ 7,299. aes 

| Japan on oe, | | oe ae! 
so. Japan proper 4__.._-.--2-----2----| 619, 138 637,888 | 644,151 | ~ 628, 682 521,125 | Ce 

Taiwan...........-.-.-.-----------| 113, 400 134,515 |. 164, 357 163, 217. 199, 049 Ge 
Netherland India_..........-----------| 264,197 | 258,162 | 486, 907 313, 579 212, 373 AR 
Palestine: : _ | ie 

| Rock salt__....-..--.-_------------|..-.-.------| 1, 654 2, 508 1, 395 1, 259 ae 
. 7 _Other salt_..----------------------| 7,014} ® -: §, 233 6,102) . (2) ee 

. _-Philippine Islands........_..-.-------- -66,.669 | == 71,475 46, 876 40, 572 42, 570 wee 
. -. . Russia 3.2.2.2... 2----.-1------------- 209,830 | 257,635 4) | (?) (?) . oss 

o> Siam.__.-- 22 eee -----------] (115, 356 | «119, 332 | 12.177,070 | 12.181,003 | 12 196, 400 : are 
- ‘Syria 3... -----.----------] 10, 000 10, 000 10, 000 10, 000 | 10, 000 oY 

- Ate t™eY Boone eeeeeeeee-------] 100, 000 100, 000 100,000 | . 100,000] © 100,000 cost 
ica: eet 
Algeria. _----.--.---.-.---------------- 36, 936 10, 975 | 15, 305 - 58,443 36, 161 co ee 
Belgian Congo 3____..-.--------------- - 80 80 80F 80 -. 80 at 

oo Canary Islands 3__.._-..._.....-------- 2, 000 2, 000 2, 000, 2, 000 2, 000 a a 
_. Cape Verde Islands.........-.---------] (2) 10,490 | . 11,075 (2) i! 

Egypt 4..--..--------------------------|. 222,585 |. 167, 874 149, 023 154, 852. 102, 873 ca 
Eritrea. __...._....-.--.--.------------ 68, 000 75, 700 115,000 | 123,083 @) : oe 
Ethiopia—Rock salt.............-...-- 25, 000 | 20, 000 "10, 0005 10, 000 20, 000 Ok 
French ‘West Africa_.........--..------ _ 4,300 4, 000 _ 4,000 2, 200 () , oe 
Libia (Italian Africa): hm: oe 

' Cyrenaica...._.-.-..----.---------]_---.------ 3 10, 000 3 10, 000 3 10, 000 3 10, 000 al 
| Tripolitania 3_....-.........--.----] 20, 000 20, 000 20, 000 20, 000. 20, 000 — 

Mauritius 3____.............-.---------- 1, 500 1, 500 |. 1, 500 1, 500 1, 500 = 
Morocco, French........-.------------ 3, 600 8, 000 8, 000 8, 000 (7) EE 

| Nigeria 3___......--..---..----.-------- 400 400 400 400 400 ~ 
Portuguese West Africa (Angola)?.- --_- 9, 000 9, 000 9, 000 9, 000 9, 000 
Somaliland: | | 

British 3___....._....-------------- 15, 000 15, 000 _ 15, 000 15, 000 15, 000 | 
French......-.-.-.-.-------------- 18, 444 39, 000 38, 972 25, 369 (2) . 
Italian_.........-....--.-.---------|------------ 1, 656 4,347 77, 970 240, 000 

South-West Africa—rock salt_......-- 343 146 334 511 __ 1, 093 oa 
| Sudan, Anglo-Egyptian--..-...--.---- 9, 872 12, 481 14,951 | 14, 308 (?) . 

Tanganyika Territory-....-..-.------- 4, 852 |. 5, 134 7, 387 6, 664 6, 845 a 
Tunisia__..........-.--...------------- 144, 788 114, 045 120, 165 120, 345 (4) 
Uganda......-..---.-.....----.-------- 2, 049 2, 067 2, 280 1, 779 1, 908 
Union of South Africa 8_....._......-- 80, 416 | 83, 735 | 88, 857 89, 338 | (?) 

See footnotes at end of table. : :
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moe | | | World production of salt, 1927-81 , in meiric tons—Continued as | 

mi Country | 1927 1998 | 1920 | 1930 | 1981 “a 

oo ae Oceania: oboe = | , oe 
Bice Co Australia: a - ye . 
Bee Northern Territory (North Aus-| © | 
Big : tralia) .........----------------2-]----+-+--2.].-----------|--- =e 120 (?) . 

ee South Australia___-_____-___-_-___| 80,559 | "72,574 | 77,684 | ~—-59, 709 69, 768 
oe a _  Victoria....----------------------- 36, 503 |. 52, 181 0) (?) — & 
Bees | _.,. Western Australia 3_....._...-.----| 8, 000 8, 000 | 8, 000 8,000} — 8,000 

ae | 4 In addition to the countries listed salt is produced in Arabia, Bolivia, Brazil, Gold Coast, Kenya Colony, 
ni '- Madagascar, and Southern Rhodesia, but figures of production are not available. 
Gee 2 Data not available. : . 
Bees 3 Estimated annual production.. Loe SO 
oes ce ; 4 Exports. a . oe 

Bee 5 Railway shipments. fo . ce . _— 
Ra 6 Includes following quantities of salt previously reported under other salt: 1927, 298,000 tons; 1928, 273,920 - 
Be tons; 1920, 283,440 tons; 1930, 258,908:tons (Relazione sul Servizio Minerario, Rome). ae ( 
ger bo ‘Sales. a | | oe 7 m e 8 Year ended Sept. 30. ae on . Be 9 Figures of production as published by the Geological Survey of China, Peiping. . . 
go a 0 Salt issued by the Government for sale. | oe _ 24 

er il Year ended Mar. 31 of year following that stated, The figures do not include output from salt beds 
BS which, though situated on Government beach lands, have no fixed areas. . 
ee 2 Year ended Mar. 31 of year following that stated. a | 
Bo _ 8 Year ended June 30. eS . | is . | CO 

Be nl ee - BROMINE nn: 
“The figures for bromine production in this report comprise the quan- 
~-— tity_of bromine recovered by the producers from natural brines and 
poo the bromine content of bitterns used by producersin the manufacture —/ 
~ Of bromine compounds. The larger part of the bromine output | 
a reported is not sold as bromine but as potassium and sodium bromide, —’ 
ere ethylene dibromide, and other bromine compounds: In 1932 the | 
Boo bromine produced amounted to 5,727,561 pounds valued at $1,182,561, 
"a, decrease of 36 percent in both quantity and value from 1931. . | | 
fo _ The companies that produce bromine are: The California Chemical — 
a _.. Corporation (address, Newark), Chula Vista, Calif.; Morton Salt Co. 
: (address, 208 West Washington Street, Chicago, IIll.), Manistee, 
. | Mich.; The Dow Chemical Co., Midland, Mich.; Pomeroy Salt Cor- 
f poration (address, Pomeroy, Ohio), Minersville, Ohio; The Excelsior 
: | Salt Works (Inc.), Pomeroy, Ohio (idle, 1932); J. Q. Dickinson & Co., 
- Malden, W.Va.; Liverpool Salt & Coal Co., Hartford, W.Va.; and 

Ohio River Salt Corporation, Mason, W.Va. (idle, 1932). 

| Bromine and bromine in compounds sold or used by producers in the United States, 
1928-82 

. Year Pounds Value Year Pounds Value 

19%8__.___.._..-.---.-.-..-| 2,164,000 | $649, 475 |] 1931._._..................| 8,935,330 | $1,854, 650 
1999.22 o TTT) 6) 414, 620 | 1, 759, 35 | 1932.__.__...-.....-..--.| 5,727,561 | 1,182, 569 

: 1930_-.__._........-....-.] 8,462,800] 2; 109,974 

The figures for the value of bromine reported to the Bureau of Mines 
by the producers represent the value of the bromine f.o.b. plant or 

| shipping point. The average unit value for 1932 was 21 cents a 
pound, the same as in 1931. The wholesale price per pound of bulk 

| bromine quoted in the New York market from 1926 to February 1931 
| was, according to Chemical and Metallurgical Engineering, 45 to 47 

cents; the price quoted March 1931 and continuing through 1931 and 
1932 was 36 to 38 cents. :
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Bromine and bromine compounds imported for consumption in the Uniied States, oe 
| a 1928-82 | | os 

| 1928 1929 1980 1931 98200 
| - Product 2 OD OO Oa A ese | - 

_ | Pounds | Value | Pounds | Value| Pounds | Value] Pounds | Value | Pounds | Value as A 

Ant 
Bromine. ...--..----|---------|-------| 17, 578] $5,804) 1,128} $347 25} $24 27; $27 | er 
Ammonium bromide} (1) (1) @) | 47, 717) 2 2, 209 220| «63 52 10 oa 
Potassium bromide _| 23, 231] $7,918} 28,310) 9,834) 64,399) 16,439) 58,411] 18,983] 37,480) 9,039 oa oly 
Sodium bromide....!..-..-...]----.-. 110 51) 20,774 4,991).-.--.-..|.-.--.-| 2, 205 453. 3 a8 

. Ethylene dibromide.| 283, 205} 86,966] 443, 004/104, 917/3, 023, 484/648, 455)1, 570, 840/358, 082) 950, 610/191, 991 2 nas 
Other bromine com- , 1 vt ok 
pounds-....------ 27, 730} 2, 857 643, 572} = 21, 594) 13,378} 43, 636) 23,053; 16, 153 7, 311 Ae 

__-L Not separately recorded prior to tariff of June-18, 1930. _ | | one 
* June 18 to Dec. 31. Not separately recorded prior to change in tariff. _ oe . | a 4 

—  QALCIUM CHLORIDE ———w™ eo 

The calcium chloride reported in the following table is an original | oe 
constituent of the natural brine produced in connection with the ex- ag 
traction of salt or salt and bromine from mineral raw materials only. . 

| A further large output of calcium chloride made by manufacturing ee 
processes is not reported: ‘The calcium chloride reported includesan — “a 
output of mixed calcium and magnesium chlorides and other salts. __ at 
Production in 1932 was reported as 66,286 short tons valued at oo aN 

$1,163,385, a decrease of 23 percent in quantity and 31 percent in | tad 

value. - 7 —_ 8 
Producers in the United States of calcium chloride from natural _ eg 

_ brines are the California Rock Salt Co. (address, 2465 Hunter Street, ne 
Los Angeles), Saltus, Calif.; Saline Products, Inc. (address, 2000 ss 
Santa Fe Avenue, Los Angeles), Amboy, Calif.; The Dow Chemical a 
Co., Midland, Mich.; Pomeroy Salt Corporation (address, Pomeroy, a 
Ohio), Minersville, Ohio (idle, 1932); The Excelsior Salt Works, a 4 

. Ine., Pomeroy, Ohio (idle, 1932); Texaco Salt Products Co., West a 
| Tulsa, Okla.; J. Q.. Dickinson & Co., Malden, W.Va.; American a 

Calcium Chloride Works (using bittern from the Liverpool Salt & — a 
Coal Co.), Hartford, W.Va. (idle, 1932); and Ohio River Salt Cor- a 
poration, Mason, W.Va. — | a Bal 

Calcium (calctum-magnesium) chloride from natural brines sold by producers in | ag 
the United States, 1928-32 ot 

Year Short tons} Value Year Short tons{| Value og 

1998....------------------| 102,000} $1, 995, 608 || 1931._.......-.-----.-----| 86,156 | $1,687,166 a 
1929... sss ee----| 114,240 | “23097, 061 || 1982. - 27-222 2= LL TITIIL] 66,286 | 1, 163, 385 of 
1930.........--------------| 116,160| 2, 207, 800 | od 

Calcium chloride imported for consumption in the United States, 1928-32 _ s 
a . a 

Year —|Shorttons| Value |} — Year Short tons} Value 

1928._._....--------------- 9,263 | $100, 223 || 1931._-.....-------------- 4,916 $74, 546 “3 
1920. --.-----ce---e-----| = 8 286 | 18, 873 |} 1982-22-22 3, 569 48, 865 a 
1930.--.-......-----------| 6, 641 95, 921 4 
eS SO SEE | SOS eIInSnnnSInnnnSnnInSII Inn's EE "
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bee | Calcium chloride exported from the United States, 1929-82 - re 

ee ee 5 : Value | Year if : Value 

ggg 15,425 | $362,658 || 1931_.___.....--...--.-...] 24,861 | $566,573. po BBD ee eeeseceeceecececef 21,850] 518, 677 |f 398222) a7) "a7 180 

bo a — NODINE 
Pe. Until’ 1932 very little naturally occurring iodine had been pro- 
Re duced in the United States. During the war there was a small 
fos! output of iodine from kelp at plants on the Pacific coast, but these — 8 '-- are no longer in operation. Extensive experimental work during 
- recent years on processes for the extraction of iodine from brines _ 2 
~~ and oil-well waters has resulted in the establishment of two plants 
“recovering iodine from oil-well brines at Long Beach, Calif. ‘These 
-.» plants are operated by the General Salt Co., Long Beach, and the 
~ , Jones Chemical Co., Midland, Mich. The Jones Chemical Co. also *. established a plant at Shreveport, La., where the iodine is recovered __ 
ee from salt brine, eS |. As the total output in 1932 represents that of but two producers 
~ the Bureau of Mines is not at liberty to publish production figures. "The United States has imported its supply of iodine chiefly from oy 
«~~ Chile, where it is obtained as a byproduct of the nitrate plants. —_ 
*-- Virtually all the iodine enters the United States in crude form, with —— 
Bo - occasional small shipments of resublimed material. Crude iodine 
Bo enters free of duty. The resublimed product is subject to a duty 
eof 10 cents a pound under the tariff act of 1930; before June 1930 

the duty was 20 cents a pound. ‘Part of the increased. imports in ; 
=~. 1932 was presumably for storage, = = |... 

pe Iodine imported for consumption in the United States, 1928-82 -_ 7 

te Crude ——'||_-« Resublimed || Crude Resublimed = 
. - Year ef Year - ee . 
: Pounds . Value a Value . | Pounds Value Pounds Value 

- 1928__...-.-| 720,766 | $2, 429, 076 3 $15 |] 1931___...-] 278,713 $998, 079 }.--.---_|--__-- 
1929__.....-] 627,162 | 2,249, 266 |.....--.-].._..___l] 1982_.______ 631, 669 | 2, 225, 661 100 $269 1930_-------| 493,587 | 1, 797, 754 |__....-.|.._..._ | 

- tt
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| _ ..., By Besrrranp L. Jonnson - | As 

ne _ The phosphate-rock industry in 1932 experienced continuation of _ oe 
the unfavorable trends of 1931. There were marked declines in ay 

“mine production, shipments, exports, and consumption, and stocks se 
_-Inereased. From the viewpoint of the domestic producers the only oe 

favorable factors were a slight decrease in imports and apparent 8 
_ progress toward restricting future importations from certain foreign = == 

| sources. The set-backs in both quantity and value of shipments in ae 
1931 and 1982 are the greatest the domestic phosphate-rock industry oe 
has ever experienced. The output in Tennessee dropped to about © /j 
the 1897 level, while that in Florida declined to about the 1916 figure. ss 

Salient statistics of the phosphate-rock industry in United Statés, 1980-32 a 
= __. : _. oe be 

| | . . oo | ]).-1980 1931. 1932 1 Ad 

| “Mine production_......-...-....--..-.---------.-long tons..| 3,951,353] 2,577,535 | +4, 711, 051 Ny 
: Shipments: — . - | oe wd 

we ' ‘United States:. os 
| “Long tons... -----------------ce-e----ecee--a-ne-n-----| _ 3,926,302] 2,534, 959 1, 700, 568 8 - — Walue....0 222-913} 996, 830 | $9; 288, 485 |. $5; 504° 996 | i | . Florida, total: . : | ody } : Long tons........-------------------------------------| 3,248,071 | 2, 061, 466 1, 486, 573 ag | Value... 2-2-2 no lio liieae-seae----------| $10,790,305 | $7,202,086 | $4; 652; 275 , 8 
: Florida, land pebble: — ao 

“Long tons._....----.------------2--------------------|_ 23,166,318 | 1,990,806 | #1, 453, 779 ae 
| Value... 2-222] 8 g10, 273,076 | $6, 756, 428 | 3 $4; 490, 129 oe 

| Florida, hard rock: “ay 
Long tons.-----------_---.------ eee 81, 753 |. 57, 224 32, 794 . one 
Value......--.--------------eeeeeene $517, 229 $380, 540 $162, 146 area 

Tennessee: : | . “ we 
Long tons-..-..-----------------------ee eee 611, 045 343, 622 169, 026- Oe 

aa att nnn neneneneeeceeeecesercecececnceeeceneeaen] $2,088) 525 | $1, 545, 607 $673, 636 a 
0: OK 

~~ Long tons.....---------22-----------eeeeee lene een 59, 932 60, 978 "93, 392 os 
a Value.__..-------------+-------=------- =e $234, 543 $234, 781 $87, 755 om 

Montana: mo ye 
- Long tons--.~----------------- +--+ e eee - 6,005 67, 893 | 20, 158 ae 

: Valie.......------------------n--neenoeenennnen ene $27,457 | $301, 511 $80, 290 oo 
oo Wyoming and Virginia: ; ee 
. Long tons....--.----------------2-----enene ne ene nee 4 1,339 41,000{ - 1,419 “s 

Value....--222222 22222) « $6} 000 ‘ $4) 500 $11, 040 u 
_ Imports: . aoe | Long tons.....-.--.-.--------------------------- 2 een 32, 658 5 13, 496 5 12, 982 ai 

) Vale........----------------2n--neeneenneeeeeeeeeneeeeee-| $877,177 | 5 $162; 617. 5 $93, 847 sg 
| . Exports: | | _ oe 

_ ° Loong tons_-..------.------ 22 1, 225, 722 951, 305 6138, 035 oe 
Value... ...-.----- eee ene ee $5, 630, 547 $4, 277, 070 $2, 795, 654 of 

Consumption, apparent................-.-.......-long tons_- 2, 733, 328 1, 597, 150 1, 100, 515 OF | Stocks, Dec. 31, total-..-------.---------------.-.-----d0..-.| 968, 750 943, 000 1, 139, 826 & 
Stocks, Dec. 31, Florida____.......-.--.--.-...-.......-do--.. 798, 000 733, 400 918, 000 | G 

| Stocks, Dec. 31, Tennessee... _......-...-..-----.-....--do___- 168, 000 207, 650 218, 570 a 
. . : ee 

4 Includes small quantity of soft rock. . 
3 Includes small quantity of soft rock and tailings. : 
« Wyoming only. | oo | 
5 Includes imports of Russian apatite. 901 -
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ee The accompanying chart. (fig. 80) presents the general trends of - 
eo _ various phases of the domestic phosphate-rock industry from pre- 
=... World War times to the present on a ratio basis. Certain features Be 
“> are common to many of the phases. The World War adversely © 
fe affected production, exports, imports, and consumption. Stocks and 
ee - per-capita consumption, however, increased. The post-war boom of © : 
Pe 1920 increased production, consumption, exports, and per capita, : 
co consumption, while stocks decreased and imports remained at the - 
». — Jow level of the war period. In the depression the following year 
i. only stocks and imports increased. The succeeding 9 years, 1922-30, 
es anelusive, saw a gradual increase in production, consumption, per = —s_— 
“=. ss Gapita consumption, and imports to above pre-war levels: Exports | 
Bo 2 $0900) — : ) es aa oe M0900 Pa ee 
yo — oe -. /- Consumption * J 7 — en Bo - 

be v ee ~w* . Stocks” : } oe _ 

B00 Sy —\-— eS 19007 | 

ne 600 . . - $f . 500, 

en —  g ONS’ Bo Bo : rE | 
bo 0 | - Be | Ben S$ Per capita consumption ff s 7 
te 7 oS $0 Ame ee o ~ “Se \ me | se tpn . | 50 v - 
Hoo . ‘ . 2 . . ~ és -7 Y \ oe “~ : of ™. iS . = 4 : Le 2 ‘ee / “NP. 8. 
ee oe | J ON, | _ Imports | . T\ oF ° 

| | - 10 ; _—~ 10 . 

oo 5 ' 7 5 . 

: J i . t 
1910 1915 1920 1925 19350. 

FIGURE 80.—Salient features of the phosphate-rock industry of the United States, 1910-32. 

increased but not quite to the pre-war high point. Stocks on hand 
| at the end of the year climbed gradually to between 900,000 and 1,000,- 

000 tons, but did not reach the large size of the World War period. 
The last 2 years, 1931 and 1932, showed a sharp decline, not as rapid 
as that in 1921 following the 1920 boom, but much greater, in all 
phases of the industry except stocks on hand. These rose to a new 
post-war high level in 1932 of over a million tons and were greater 
than the current annual domestic consumption. The decline in 
imports and exports was not as rapid or as great, however, as that 

| which followed the opening of the World War, when the American 
foreign trade in phosphate rock was virtually eliminated.



a | PHOSPHATE ROCK 703 

Prices.—Prices quoted by the Engineering and Mining Journal for — a 
- Florida land-pebble rock for export and domestic delivery. were the 3 
same in 1932 asin 1931. Somewhat lower quotations were reported aos 

~~» weekly by the Oil, Paint, and Drug Reporter. These quotations 4 
were unchanged throughout the year except that Florida land pebble, ag 

~ 75 percent minimum grade, had a slightly lower price range in the og 
latter part of the year than in the first 9 months. oe 

Prices of Florida and Tennessee phosphate rock in 1932 ' per long ton, f.0.b. mine | NG 

Grade of rock, percent: __ | | : as 
| Florida land pebble: : - oe 

68 minimum--___-__.-_------------------------------ $3. 10-$3..25 oe 
70_..------------ ene eee e eee eeeee--- 3. 75 3. 90 4 
72_-- 98 eee A OB ABB 4 
75 basis, 74 minimum_____---.---------L----------.-.- 5. 25- 5, 50 ee 

— 75 minimum (Jan. 1—-Sept. 18)_.----------------.----------. 5. 75 aS 
Bs 75 minimum (Sept. 18-Dec. 31)..---.-2--------------- 5.50- 5.75 #8 

| 77 basis, 76 mintmum___._____..-.-_______-_-------_------_-_ 6. 25 oe 
| Florida hard rock: 77__.._------------------------------------- 6.50 ae 

Tennessee brown rock: | , Oe ae 
72__..--------------------------------------------------- 500 Es 
15 o-oo eee nee nee 5 50 4 

_ «REVIEW BY STATES 4 

Florida —In Florida, the leading phosphate-rock producing State,  .| 
the quantity and value of phosphate-rock shipments in 1932 fell to _ oe “a 
about the level of the World War period. Land-pebble shipments 2 
were less than in any year since 1915, and their value was less thanin ~ cake 
any year since 1916. The quantity and value of hard-rock shipments Oa 

_ were smaller than in any year since 1917. The rate of decrease in re 
land-pebble shipments was slightly less than in 1931, while the rate ad 
of decrease in value was about the same. The rate of decrease both ee 
in quantity and value of hard-rock shipments was greater in 1932 _ od 
than in 1931. All seven large land-pebble producing companies were e 
in operation.in 1932. In the hard-rock field of northwestern Florida, as 
about 100 miles north of the land-pebble field, only two companies | | 8 
were producing. C. & J. Camp operated the Felicia Mine near a 
Dunnellon, and the Dunnellon Phosphate Mining Co., Savannah, ue 
Ga., @ new producer, owned and operated by some of the directors os 
of the Mutual Mining Co. (reported as no longer in the phosphate- gy 
rock business), commenced operations on a hard-rock phosphate = 
deposit near Hernando, Citrus County, early in 1932. The wet 3 
rock produced by this concern was sent to Fernandina for. drying. a 
J. Buttgenbach & Co. shipped from stock. | | 

| The Colloidal Phosphate Sales Co., Dunnellon, Fla., dried, pul- 4 
verized, and sold for fertilizer use finely divided waste-pond phos- 4 
phatic debris from hard-rock phosphate-washing operations. 4 

Idaho.—Phosphate-rock production in Idaho in 1932 came from as 
both the Conda and Paris Districts as in the past, returns indicating 3 
operations by one company in each district. In the Conda District, 4 
the Anaconda Copper Mining Co. operated its Conda No. 1 Mine. , ‘ 
In the Paris District, the Solar Development Co. operated the Star aa 
Mine during the first quarter of the year but ceased operations in as 
March, and on April 5, 1932 dropped the option on the property. 4 

i Weekly quotations of Oil, Paint and Drug Reporter for 1932. “
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_— . Throughout most of the year, therefore, only one phosphate-rock 
we producer was in operation in Idaho. — J ge 
— | _ Montana.—The Anderson Mine near Garrison, operated by William ~~ 
Be Anderson, is reported to have furnished, as in 1931, nearly all the 
be phosphate rock commercially mined in Montana in 1932. Its pro--  - 
Bare Be duction, however, was much less than in the previous year. ass 
a Small shipments were made by three other companies. The Gar- | 
Be rison Mining & Phosphate Co., Trail, British Columbia, reports the 
=... shipment of a few tons of phosphate rock from Deer Lodge, Powell —. 
Deo County, Mont., from a lease held under assignment from W. P. | 
— -— . fanney. The Northwestern Improvement Co. mined and shipped a 
Be small tonnage to Trail. The Washington Phosphate & Silver Co., _ 
» Colfax, Wash., operating a mine at Maxville, Granite County, Mont., 

°° also mimed. and sold a small tonnage of phosphate rock. . 
Be In addition to the quantities reported to the Bureau of Mines by — 
=». producers, the annual report of the Consolidated Mining, Smelting & 
Go ~ Power Co. of Canada, Ltd., Trail, British Columbia, shows 21,935 . — 
=... tons of phosphate rock produced by their Montana subsidiary and __ 
oe underground development work totaling 1,448 feet on the Janney 

eo lease. | ce ee | : 
a Tennessee.—In ‘Tennessee, second only to Florida as a phosphate- 
Be rock producing State, the output in 1932 declined sharply. Returns — 
= from producers indicate a smaller production than in any year since 
tf .. -. 1897, ‘and a smaller value than in any year since 1898. Only five _ 
Bee _ large companies mined phosphate rock during the year, but there | 

Be were several small operations. Two other companies sold from stocks. _ 
Bo on hand. Only one large company produced blue rock. — 
Boe The mining operations were all in the west-central part of the | 
i Stateas usual. The greater part of the production was “brown rock;” _ 
ee the remainder was ‘‘ blue rock.”’ a a SO 
oe — Varginia.—The new plant of the Southern Mineral Products Cor- 
ee - poration (subsidiary of the Vanadium Corporation of America) at. 
: - Piney River, Nelson County, Va., was operated part time. The 
ee _nelsonite raw material worked by this corporation contains a sub- 
- stantial percentage of apatite, which is recovered as a byproduct, | 

| converted into calcium acid phosphate, and sold direct to the manu- 
facturers of self-raising flour and baking powder. | | 

| Wyoming.—As in recent years, the only marketed production of 
phosphate rock in Wyoming came from the property of the Cokeville 

| Phosphate Co., Cokeville, Wyo. 

OO : DEVELOPMENTS IN TECHNOLOGY | 

| A rather complete description of the present practice in the washing 
| and drying of Florida land-pebble phosphate rock was given in a 

recent article ? on the plant of the International Agricultural Cor- 
poration at Mulberry, Fla. The overburden of the phosphate-rock 
deposits at the several pits is removed by drag lines. Recovery of the 

| phosphate-rock matrix is accomplished by hydraulicking, and the 
resultant phosphate-rock sludge is pumped by electrically driven 
centrifugal pumps to the washing plants. The plus 1-mm wet rock 
from the washers is stored in bins pending delivery by the company’s 
electric railway to the drying plant. Minus 1-mm material is sent 

a ‘. 7D poem ott eee ss in Phosphate-Rock Industry Is Reflected in New Florida Plant: Vol. 23,
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to the flotation plant for recovery. Atthe drying plant the railroad- =.» 

trestle type of stock piling is used for the wet rock, with a tunnel — AS 
 belt-conveyor system for recovery and transportation to two large os 

- electrically driven, oil-fire, rotary-kiln driers. The dried rock is ar: 
stored in loading bins pending shipment or pulverized and delivered = 8 = 
direct to railroad cars. The dust from the driers is collected in a 
enclosed bins in the storage and loading building. | ar 

The utilization of Hardinge conical scrubbers for the reduction of 
clay balls and the release of clean phosphate rock from the clay coe 
matrix in land-pebble phosphate-rock washers is described by J. K. ene 
owers. ) | . : — wag 

-. The flotation of phosphate rock is discussed in two recent papers by oe “A 

©. E. Heinrichs ¢ and H. S. Martin. The first of these papersem- = = 4 
| phasizes the importance of flotation in the economics and technology ae 

_ of the phosphate-rock industry, referring to the benefits obtained by _ os 
| its use, such as greater flexibility in grade of product, decreased over-all LS 

_ production costs, increased recoveries, doubling of available reserves, _ co 
and reduction of capital investment for a given producing capacity ; ad 
it also presents data to illustrate some of these points. Flotation, by 2 ME 

| reclaiming the valuable part of the fines formerly run to waste, is = 8 
said to practically double the recovery. of phosphate rock. The = = 
second paper describes the operations and costs at the no. 2 flotation pees 
plant of the Phosphate Recovery Corporation near Mulberry, Fla. aoe 

"A detailed description by N. K. Karchmer ° of the flotation of apa- 
tite in Russia has current domestic interest because of an investi- _ os 

. gation by the United States Tariff Commission (referred to under the ee 
section on imports). The apatite-bearing nepheline-syenites mines. _ fogs 

| are in the western part of the Kola Peninsula in northwestern arctic _ a 
Russia. The flotation plant is about 4 miles from the mine. The | eS 

- principal crushing of the apatite rock is followed by two-stage grind- oy 

ing, conditioning of the flotation feed, roughing and cleaning, thicken- ee 

ing, filtering, and drying. Oleic acid and peat tar are used as flota- oes 

tion agents. A detailed flow sheet of the flotation plant accom- ee 

- panies the description. | - ot 

| Comprehensive papers by B. G. Klugh” and W. H. Waggaman,* oat 

published during the year, discuss in considerable detail the produc- 4 

: tion of phosphoric acid from phosphate rock by the volatilization or 4 
| furnace process. 7 | 8 

ee Oo FOREIGN TRADE EY 

_ _Exports—The downward trend in both quantity and value of a 
exports, which began in 1931, continued in 1932 at an increased rate. Eg 

| All groups participated in the decline. Land-pebble (and other) | a 

| phosphate-rock exports fell from 846,012 long tons valued at $3,663,- ” 

113 in 1931 to 547,026 long tons valued at $2,390,122 in 1932. Ex- 4 

3 Towers, J. K., Improvements in Mineral Scrubbing: Eng. and Min. Jour., vol. 133, no. 3, March 1932, 3 

P- \Heinrichs, C. E., Phosphate Flotation, Its Place in the Technology and Economies of the Phosphate 
Industry: Paper read at the New York meeting, February 1933, of the American Institute of Mining and vo 

: Metallurgical Engineers. . | 
. § Martin, H. S., Milling Methods and Costs at the No. 2 Concentrator of the Phosphate Recovery Cor- a 

poration: Paper read at the New York meeting, February 1933, of the American Institute of Mining and 

Metallurgical Engineers. ; | : 

¢ Karchmer, N. K., Flotation of Apatite in Russia: Eng. and Min. Jour., vol. 133, no. 8, August 1932, | 

| PP tieeh B. G., Thermal Production of Phosphoric Acid: Ind. and Eng. Chem., vol. 24, no. 4, April : 

1 Wescaman, W. H., Present Status and Future Possibilities of Volatilization Process for Phosphoric 8 

| Acid Production: Ind. and Eng. Chem., vol. 24, no. 9, September 1932, pp. 983-988. | ;
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be _. ports of high-grade hard rock fell from 105,293 long tons valued at | 
oe $613,957 in 1931 to 66,009 long tons valued at $405,532 in 1932. In —_ 
os 1932 the Florida district exported 36,540 long. tons of high-grade hard | 
.».. xock with a value of $248,880, or only 1,760 tons less than in 1931. . 
eo The exports of high-grade hard rock from the Montana-Idaho dis- — 
po trict, however, were only 29,263 long tons valued at $154,255, due to 
te _ the lessened demand from Canada. This represents a decrease of __ 
po 54 percent in quantity and 53 percent in value from 1931. Exports 
ie from other customs districts totaled only 206 long tons. | | 
Co _Imports.—Relatively small quantities of phosphatic materials are | 
pee imported into the United States. In 1932 imports amounted to 
re 12,982 long tons valued at $93,847. ‘The 1932 imports were slightly — 

y >  Jess in quantity than those in 1931 but considerably lower in value _ 
. than in the preceding year, because of the low valuation placed upon | 
<a shipment of apatite from Russia. oe mo | 
.. The imports of crude phosphate rock were 6,375 long tons ($7 0,039). - 

and had an average value of $10.98 per ton. They included 6,300 
Be long tons from French Oceania entering Hawaii, 50 tons from United ! 
_ . . Kingdom into Baltimore, and 25 tons from Germany into Los Angeles. | 
be Imports of Russian apatite totaled 6,607 long tons ($23,808) with an . 
so average value of $3.60 per ton; 6,600 tons entered at Baltimore and | 
— . %tonsat New York. © co Doky 
“Invasions of the American market by various phosphatic materials 
— from different countries, offered at low prices, have led to several | 
Be. _ attempts to exclude these and similar material through recourse to | 
eo the antidumping act of 1921 and the Tariff Act of 1930. — 
fe In 1928 the antidumping law was invoked with respect to imports 
eS | of phosphate rock from French Morocco. The phosphate rock in 
be question was entered at Baltimore between July 18, 1927 and Janu- - 
oe ary 19, 1928, at invoice prices ranging from $6.50 to $7 per ton, less | 
an freight which ranged from $2.05 to $2.50 per ton. The Baltimore 7 
BR customs appraiser, suspecting that the purchase price thereof was _ 
fo less than the foreign market value, notified the Secretary of the Treas- _ 
oe ury of such fact and withheld appraisement. Thereafter on February 
ae _ 9, 1928, the Secretary of the Treasury made a finding of dumping 

— pursuant to the antidumping act (T.D. 42577). The customs ap- 
praiser then fixed the foreign value at $7.52 per ton and applied the 

- antidumping law. From this judgment of the appraiser an appeal 
was taken and heard by a single judge of the United States Customs 

| Court at Baltimore; at this hearing the foreign market value, based 
on sales by the Government in Morocco to farmers, cooperative 
societies, and manufacturers in that country, was fixed at $3.98 per 

_ ton. The court held that sales by the Government in the home 
market (purchasers being prohibited from exporting the article) 
created a foreign market value within the meaning of the act, and the 
entered value was sustained. Judgment was entered accordingly on 

| March 29, 1929. (T.D. 43,306.) An appeal was taken from this 
judgment by the Government to the Third Division of the United 

: States Customs Court, which affirmed the judgment of the trial judge. 
, (Cire. 1478.) Appeal was taken from this judgment to the Court of 

Customs and Patent Appeals, which reversed the judgment of the 
Third Division (United States v. J. H. Cottman & Co., 18 C.C.P.A. 
132—T.D. 44,095) on one item, namely, that the trial court erred in 
not admitting certain evidence.
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The cause was thereby remanded to the lower court for a new trial. eg 
The evidence referred to was admitted at the new trial, but in decision oe 
rendered on January 27, 1931 (T.D. 44,581) the United States Cus- an 3 

toms Court adhered to its former holding that the foreign market — 4 
value on the date of purchase was $3.98 per ton, and that there was 4 
not any dumping within the provisions of the antidumping act, and oe 
again sustained the entered value. . Ge 

The cause was again taken on review to the Third Division, where it ae 
was held that the evidence in the record showed a controlled market; a 

- that there was no foreign market value established as required; that 8 
: there was no cost of production shown in the record; and that the og 

appeal to the single judge should have been dismissed for failure to | oe 

make sufficient proof. The judgment was reversed and the cause - Pe 
remanded for further proceedings consistent with the decision. It oe a 
was then brought, on cross appeals, to the United States Court of 4 
Customs and Patent Appeals, which on December 19, 1932, affirmed Ge 

| (TD. 46,114) the judgment of the lower court, thereby sustaining the oe 
| original action of the customs authorities in applying the provisions os 

of the antidumping act. | | a 
Two investigations are now in progress by the United States Tariff | / Ss 

) Commission, one a general inquiry as to costs of production of phos- Se 
phates and superphosphates and the other an inquiry into allegedly — a . 
unfair practices in the importation of apatite from Soviet Russia. og 

oO The Tariff Commission was directed by Senate Resolution 298, _ “oa 

- December 8, 1932, introduced by the late Sen. T. J. Walsh of Mon- re: 

tana, to investigate, under the authority conferred by section 336 of = 
the Tariff Act of 1930, the differences in the foreign and domestic = = 
costs of production of phosphates and superphosphates and similar cos 
articles. On December 15, 1932, the Tariff Commission announced ns 

the institution of an investigation to carry out the requirements of _ y 
the Walsh resolution. — ae. 

| In an attempt to bar importation of apatite from Soviet Russia the a 

: International Agricultural Corporation, Phosphate Recovery Cor- RR 
poration, and the American Cyanamid Co. filed a complaint with the | 

| United States Tariff Commission on Qctober 21, 1932, after con- aa 

_ gideration of which the Tariff Commission instituted on December “4 
15, 1932, an investigation, under section 337 of the Tariff Act of 1930, | a 
‘into the allegedly unfair methods of competition or unfair acts in 3 

| violation of said section in the importation or sale in the United States. q 
| of phosphates and apatite, and combinations thereof, or of either, Os 

with any other substance or substances, all the foregoing concen- oy 

trated or floated by any process described in U.S. Letters Patent Nos. a 

1547732, 1780022, and 1795100.” Notices were served on the Stand- og 
ard Wholesale Phosphate and Acid Works, Inc., of Baltimore, and the og 
Amtorg Trading Co., of New York City. | a 

182217—33——46 
|
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| |  FULLER’S EARTH ed 

. . | By W. W. ApaMs AND C. GALIHER : a 7 “ 

- Production of fuller’s earth in the United States has increased 4 
almost phenomenally during the 38 years for which annual figures are _ a 

- available. In every year but 10 during that period the output has Sag 

~ been larger than in the preceding year; however, 1932 and 1931 were Le 

- 2 of 10 exceptions. The quantity produced ? in 1932 was 252,902 | Og 

short tons valued at $2,440,736, an average of $9.65 per ton. Com- ye 

| pared with 1931 these figures represent a decline of 12 percent in total a 
output, 20 percent in total value, and 9 percent in average value per ae 

— ton | | | Ne 
| Twenty-one plants in 10 States reported production; 11 of these — (EES 

plants in 5 States east of the Mississippi River produced 178,477 tons _ oe 
| having a total value of $1,737,643, or $9.74 per ton. Contributing og 

7 to this tonnage, in the order of output, were Georgia, Florida, Illinois, Ss 
Massachusetts, and Alabama. Ten plants in five States (Texas, Utah, OS 

Nevada, Colorado, and California) west of the Mississippi River pro- i 

~ duced 74,425 tons valued at $703,093, or $9.45 a ton. Because of the wo 
small number of companies operating in certain States separate figures oe 

- for each State cannot be revealed without disclosing theproduction of oe gla 

| individual companies. co ; Og 

_ Salient statistics of the fuller’s earth industry in the United States, 1931-32 . | oS 

= . | Percent | as tat | tose | Gp a 

- Sold or used by producers: — —_ : ok 
hort tons....--..--.-------------------------------------------+- 288, 400 252, 902 —12.3 . oar: 

Wale... ose nen ee eseesesnesessosnassesee----] $3, 055, 570 | $2, 440,736 | = —20.1 a 
' Per ton....------------------------------------------------------- $10. 59 $9. 65 —8.9 oe 

Distribution of domestic production, by uses: . ook 

Bleaching, clarifying, decolorizing, or filtering: . oe: 

Mineral oils: Oe 

Short tons._..--.----------------------------------------- 272, 177 233, 028 144 Fe 

Percent of total_------.-.------------------=--------------| . 94.4 92.2 |....------ 3 

Vegetable oils and animal fats: a 

Short tons.._-..---------.-----e---eeeeeeeenneeeeeeeee---] 14,188 | 17,528 | = +-24.0 NS 
Percent of total....._._...-.------------------------------ 4.9 6.9 |---------- of 

Miscellaneous uses: 
a 

Short tons....--.--.------------------------------------------ 2, 090 2, 346 +12, 2 oe 

Percent of total......-----------------------------------------] 7 9 j---------- . . 

Imports: : | . 

Unwrought or unmanufactured: “e 

Short tons.......------.-------------------------------------- 136 96 —29. 4 cs 

Value_._.-..-.--.-..--------------------- + ---- + ee ee ------ $1, 534 $1,040} —32.2 oe 

Wrought or manufactured: , ; . 

Short tons._....---.------------------------------------------ 3, 877 3, 789 —2.3 “ 

Value__......------------------------------------------------ $47, 430 $32, 927 —30. 6 ; 

Total imports: os, 
Short tons.._..---.-.--.----------------------------------+--- 4,013 3, 885 —3. 2 oo 

Value... _. 2-22 --o--ecceccseesteeeecsesneseeseesncenee-----| $48,964] $38,967 | — —30.6 : 
' Exports: . a 

Short tons.......-------------------eee ene eeeee eee neers 8,368| 14,194] +69.6 
Valle... 2 nes eenw sec teecsecesecsiesecssenncescecesececcsee--| $77,945 | $128,157 | +644 é 

wt herever production is mentioned in this paper reference is to quantities shipped, delivered, or used by 

producers. oe 

. 709 os
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Be __ Fuller’s earth is a mineral substance that resembles clay and has __ 
Be _ physical qualities giving it a high capacity for absorbing basic colors’ _ . 
~ +. and removing these colors from solution in mineral, vegetable, or ani- : 
Be . mal oils. For statistical purposes the United States Bureau of Mines _ 
Bo classes as fuller’s earth all natural bleaching or filtering claylike mate- __ 
ye rials, provided the earth requires no chemical treatment to activate it. _ 
eo Uses.—Approximately 95 percent of all fuller’s earth produced in 
fen _ the United States during the past 3 years has been used for decoloriz- — 

ee _ ing mineral oils, and 5 percent has been employed in similarly treating 
™ vegetable oils and animal fats. Less than 1 percent was utilized for 
Be -fulling cloth, as a binder, as a filler, or for other purposes. Production 
eo in 1932 and the 5 preceding years, classified by use, is given in the 
po table given below. Similar figures for years before 1927 are not 
po available. _ a ae _ Puller’s earth was originally used by fullers to full or scour and 
... .. eleanse cloth of grease and by furriers to remove grease from fur. 

ss These early uses have long ceased to be important in the United States. 

oo: _ ss Fuller’s earth sold or used by producers in the United States, 1927-82, by uses 
BO 
2 | - - Bleaching, Caring: ecolorizing, or Miscellaneous uses Total / 

a : ar Year Mineral oils Vegetable oils and | Allother uses | - | 
So | pT stort | at 

- Short Value | Short Value | Short Value | | 

te 1927..-...--.-----| 243,009] @) | 15,368] = @ 6,106] (1) — } 264,478 | $3, 767, 038 : os 1928........------] 258, 645 | $3, 579,273 | 24,088 | $277,197] 4,079] $30,521 | 287,012 | 3)805,901 Bo 1929.___...-....--| 301, 607 | 4, 164,093 | 10,685 | 112,902 | 3,691 | 32,728 | 315,983 | 4° 300" 708 he 23 1930_..._-.--._-.-| 326,087 | 4, 220, 751 8, 312 93,367 |} 1, 245 12, 587 | 335, 644 4, 326, 705 oe . 1931___....-..-..-| 272,177 | 2,883,074 | 14, 133 159,.073 2, 090 13, 423 | 288, 400 3, 055, 570 p 1932________-_____| 233,028 | 2,244,772 | 17,528]  180,208| 2346| 15,756 252,902 | 2, 440, 736 

fe PERCENT OF TOTAL PRODUCTION AND TOTAL VALUE | 

= i (1) i (1) i (1) : 100° 7 1928.) 90d o1.9] 85 7Z1{ 14 10} 100} — 100 Me , 1929__._--- oe 95. 4 96. 6 3.4 2.6 1.2 8 100 100 1930__--.----- 2 -- 97.1 97.5 2.6 22 4 .3 100 100 1931___-.-- 222 2. 94. 4 94, 4 4.9 5. 2 7 4 100 100 
1982___.---_..-_-_- 92. 2 92.0 6.9 7.4 9 .6 100 100 

| ! Not available. | 

| Long-time trends in the industry.—Figure 81 and the second table on 
page 712 show the number of tons of fuller’s earth produced in the 
United States each year from 1895 to 1932, the entire period for 
which data are available. 

The earliest discovery of fuller’s earth in the United States was in 
Arkansas in 1891, and the next discovery was in Florida in 1893. 
Actual figures of production, however, begin with 1895 when the 
entire reported output in the United States was 6,900 tons, all ob- 
tained from deposits near Quincy, Fla. 

It will be observed from figure 81 that domestic production reached 
a maximum in quantity and value in 1930. 

Notwithstanding the decline in domestic production in 1932, the 
year’s output was larger than at any time before 1927, although the
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average value per ton ($9.65) has not been so low since 1913 when oe 
it was $9.58. oe | re. 

Doubtless small quantities of fuller’s earth were produced in several _ oe 
-. States other than Arkansas and Florida before 1895 as a result of oF 

active and widespread search for new deposits following the discovery a 
in Florida in 1893. Such quantities probably were consumed locally 3 

or used for experimental purposes. — | . 8 

In 1895 and 1896 the entire reported-output of fuller’s earth in the . er 
United States was from Florida. In 1897 small quantities were pro- 8 
duced in Colorado and New York. Utah first reported production 8 
in 1898. Although fuller’s earth was discovered in Arkansas in 1891, | ae 
that State did not appear among the reporting States until 1901. a 

, 250 os 

ke | | aN 
© 200 20 - 

2 i oo 
§ 180 | 7 i . 415 ne 

ICU TA 7 el i Vt eo s 
oe Average value per short ton 4 / /| \ o a oe 3 

100 ;-—— rT low att 
a 5 ay PARTY LI | 50 5 2 ad 

Production 7 A” ; . | “4 

pn A | ith | | SorrttT3 0 ; 
\ 1695 1900 1905 1910 1915 1920 1925 1930 | " 

FIGURE 81.—Trends in production, imports, and average value per short ton of fuller’s earth, 1895-1932" 3 

Alabama and Massachusetts first reported production in 1904; a 
Georgia, South Carolina, and Texas in 1907; California in 1908; oe 
Illinois and Pennsylvania in 1922; Arizona in 1927; and Idaho in a 
1931. a4 

States reporting production of fuller’s earth at any time since 1895, a 
whose output has been included in annual statistics of production in a 
the United States, are Alabama, Arizona, Arkansas, California, Colo- o 

rado, Florida, Georgia, Idaho, Illinois, Massachusetts, Nevada, New : 
York, Pennsylvania, South Carolina, Texas, and Utah. og 

The following table and figure 82 show the entire quantity of fuller’s oe 
earth produced in each State since the first recorded output in 1895, as oa 
far as figures for individual States may be revealed. In preparing the if 
chart and table it was necessary to estimate the yield of several States us 
from 1898 to 1906 because, although production in those States was . 
reported at the time, separate figures are no longer obtainable. 8
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ie | Total production and value of fuller’s earth, by States, since first year of production. Be! | tn each State, to and including 1982 re 

ee a . : State : Short tons | Value. eld 

ae | Florida... ---------------------2------22eeecnens eo eee ene eeeeeeeeeeneeeeeee---| 1,613,082]. $22, 610, 179° meee Georgia. .__.-------- 2222-2 n ee 1,172,495 |. 16, 222, 660 ° pe - ° TexaS.....--.------.-------------- 22 -ne 393, 542 | 4, 045, 548 As Hlinois, Pennsylvania, New York, and Massachusetts_-.-.-----------...._. 282, 553 3, 198, 230 | BES ; Nevada.-.....-----2 2-1-2 - eee eee . 196, 972 | 1, 909, 636 wad Pe . Colorado, Utah, Arizona, and Idaho. -_-_------2 2222 2c 45, 459 - 556, 406 - e : Arkansas.._....---2.2---2----- 222-2 nee 34, 045 |. 301,460. We Alabama and South Carolina_-_-.-22222.22222222_-_-=_----_----. 6,610. 71,898 ane California. ...-_. 22-222 eee weed eee eee eee ee 5, 137 . 61, 113 ost 

Hy Das _. .. Production, imports, and exports of fuller’s earth, 1896-1982. oe 
ee os _ [Value of production in United States and of exports therefrom represents value at mines; value of imports... ee | —— represents value at foreign port from which the material was shipped] ae 
fre ao —— . ; es 

ne 7 United States production - Imports: _. Exports . 

be - | Unwrought or Ce 
Bee . : > fan. Wrought or a nn Year | Opera- Value at mines unmanufac manufactured | Opera- | ee 
gee - tors re- | Short tors re- | Short Value: ne . " Porting tons, |-—— | ——_ —_ |--——— Porting tons me Fe ~ sales oo . exports ms . os 
ie Aver- } Short Short | " 
eo | od . Total — age tons | Value tons | Value; 

ws 1895_...| (1) 6,900; $41,400) $6.00] (1) 0) GQ) |} -@) (1) (1) (1). ot eer 1896_---}  (#) 9,872) 59,360} 6.01) (1) (1) (1) (1) (1) Q) GQ). re ibete 1897. __. (4) + 17,113} 112,272) 6.56) 2 2, 58512 $14,283] 2 2, 395|2 $20,037 (1) (1) ee 1898. _ (1) 14,860} 106, 500 7.17) = 2,283; 15,921) 7,073] 55, 123 ©) (1) (1) . ; Be 1899._..| (1) 12,381} 79,644) 6.43} 4,192] 23,1941 7,366] 46,446) (1) (1) Qo oe 1900_._- (1) 9, 698 67, 535 6.96] 2,723) 14,750; 6,431] 50,047) (1) © (1) () | Pe 1901____| (1) 14,112} 96, 835) 6.86] 3, 266) 17,230] 8,792 63,467} G1) @ | @ Pens mo: -. 1902. (?) 11, 492 98,144 8.54 4,239] 26, 635] . 10, 895} 75,945) = (1) (1) @) a we —— 1908----| (1) | 20,693} 190, 2771 9.201 4,260] 28,339] 12° 8401 92,3391 (A) (1) (1) a . 1904____}  () 29,480! 168, 500 5.72} 1,975} 9,546) 8,247; 64,460; (1) (1) (1) . ete  1905__.. (1) 25,178) 214,497| 8.52! 1,705] 12,798 12, 858; 93, 199 (1) Q) . (4) me 1906 _ __. (1) 32,040} 265, 400 8.28) 2,905} 20,129] 11,920) 88,566) (1) (1) _Q) : 1907___. (1) 32,851} 291,773 8.88] 2,490] 16,833] 13,916] 105, 388 (1) (1) ¢)) . ne - 1908 _ ___ (1) 29,714) 278, 367 9.37] 2,363) 16,242} 9,803) 77,171| | () (1) (1) oe me 1909 _ __- 15} 33,486] 301, 604 9.01; 1,802} 12,492) 10,950] 88, 659 @) | @) ¢) eS 1910__-- 17| 32,822) 293, 709 8.95) 2,160} 14,399) 14,427] 118,146) (1) (1) () - 1911___- 13] 40,697) 383, 124 9.41; 1,881) 10,877] 16,343] 132,717 (1) . (1) (1) 1912____ 13} 32,715) 305, 522 9.34; 1.970) 11,619] 17,139] 133,718] (1) (1) m¢)) . 1913___- (10) 38,594! 369, 750 9.58; 1,916} 12,344) 16,712! 133, 657 (1) (1) (1) , 1914____ 14; 40,981) 403, 646 9.35, 1,468] 9,283) 23, 509] 185, 800} - (1) (1) (2) 1915___. 12) 47,901] 489,219) 10.21 850} 5,176] 18, 591} 147, 317 (1) (1) (@) 1916___. 10} 67,822} 706,951} 10.42) 1,132 7, 742| 15, 669] 131,922) (1) (1) ¢)) . 1917___- 11} 72,567) 772,087} 10.64) 1,441 11,718; 15, 553} 164, 699 (1) (1) (1) 1918____ 14| 84, 468) 1,146,354] 13.57] 1, 085 12, 636] 15, 837! 213, 599 (1) (1) () 1919____|. 10} 106, 145] 1,998,829] 18.83 3731 4,301] 13, 500) 185, 410 (1) (1) (1) 1920_ __- 12) 128, 487| 2,506,189} 19.51] 1,518 19, 793} 17, 497] 202, 100 (1) (1) (1) 1921____ 12) 105, 609] 1,973,848] 18.69 483} 6,172} 9,261] 118, 243 (1) (1) (1) 1922___. 15] 138, 944] 2, 289,719] 16.48 607; 7,413! 9,962) 128, 282 (1) (1) (1) 1923___- 15} 149, 134} 2, 247, 523) 15.07 642) 8,252) 7,905] 105, 692 5} 3,700! = (2) 1924___- 13} 177, 994! 2, 632,342} 14.79 296; 3,385! 7,006] 89, 103 5| 6, 3191 $97,691 - 1925___- 14; 206, 574} 2,923,965) 14.15 215} 2,619! 7,800} 108, 676 5| 6,195] 91,975 1926____ 14} 234, 152] 3,356,482} 14. 33 158) 2, 290] - 8,940) 121, 384 5] 6,650] 105, 641 1927___- 16) 264, 478} 3, 767,038; 14. 24 550} 5,679} 7,030} 103, 602 6] 12, 287] 191, 835 1928 _ ___ 17} 287, 012} 3,895,991! 13.57 354) 6,710} 7, 239} 125, 293 8} 16,494! 198, 374 1929____| | 17| 315, 983] 4, 309,723) 13. 64 608} 11,583} 7,694! 140, 849 7 21, 264| 258, 408 1930___- 15] 335, 644] 4,326,705! 12.89 386} 5,805; 6,849] 150, 715 7 14, 237) 161, 128 1931____ 22) 288, 400) 3, 055, 570) 10. 59 136} 1,534) 3,877] 47,430 6} 8,368] 77,945 1932___. 21| 252, 902} 2, 440, 736 9. 65 96; 1,040} 3,789] 32,927 8 14, 194) 128, 157 
a
 

1 Figures not available. * July to December only.
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| _—,s REVIEW BY STATES OC os 

Alabama.—Fuller’s earth produced in Alabama in 1932 was entirely ae 
from Barbour County. It was the first report from this State since tee 
1924, when the output was from De Kalb County. a : | ca 

— Californa.—Production in 1932 was from Inyo County. Output 8 
in 1931 was reported by Inyo and San Bernardino Counties, but before ae 

_ 1931 no fuller’s earth had been produced in California since 1926, os 
when, the output was fron Kern County. _ ee 7 8 

Colorado.—Mineral County reported production in 1932 and has og 
_ been a consistent producer since 1928. Before 1928 no output from a 

Colorado had been reported since 1914, when the production was from Ss 
_ Washington County. — — - | oa 

Florida.—Fuller’s earth was produced in Gadsden and Marion - ag 
_ Counties in 1932. With this production Florida ranked second among 8 

the 10 States that produced fuller’s earth during thé year. Until as 

| | . oe THOUSANDS OF SHORT TONS a - 3 
. 0.200 ~~. +400 600 800- 1900 1200 400 1600. 00 oo a oe 

_ Florida . | , | . | coy 

- Georgia — i : | , | es an 

- Texas - | . : o 4 

ae Ilinows, Pennsytvania, . . | a Le eB 
New York and Mass — . oes 

a Nevada ee | oe 
. ~ Colorado,Utah, | | | a a a 

Arizona, and Idaho EN 
oo Arkansas . og mo es 

oo Alabama and 5 Carolina | a | ae 
. - | Califorma So . — | _ oy 

a | FIGURE 82.—Cumulative production of fuller’s earth since the year of earliest reported output in each State. 4 

| 1924 Florida had a larger annual production than any other State, a a 
. but in that year its output was exceeded by that of Georgia. og 
: Georgia.—Production was reported from Decatur, Twiggs, and | 8 

_ Wilkinson Counties. Georgia has been the largest producer of cM 
| fuller’s earth since 1924, when its output for the first time surpassed - 

that of Florida, the leader since 1895. Oo | og 
Ilinois.—All of the Illinois production was from Pulaski County. - oat 

X Massachusetts.—Norfolk and Worcester Counties produced fuller’s os 
| earth in 1932. 0g 

Nevada.—All production from Nevada in 1932 was reported by ee 
_ Nye County. , me 

. _ Yexas.—Bexar, Gonzales, and Walker Counties produced fuller’s i 
“earth in Texas in 1932. | 3 

| Uiah.—The entire production from this State was reported by “3 
| Sevier County. os 

Other States —States that did not produce fuller’s earth in 1932 : 
but that have nevertheless reported production at some time during oo 
the preceding 10 years (1922-31) are Arizona, Arkansas, Idaho, and yy 

: Pennsylvania. — os 
FOREIGN TRADE | : . 

7 Imports.—Records of imports are available for 1867 to 1883 and 
1897 to 1932; no figures can be obtained for 1884 to 1896 because the =e 
Government’s published records of imports for these years do not a
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~~ show fuller’s earth as a separate item, the imports having been _ 
~  ineluded with articles ‘‘not otherwise classified.” _ | OO 

bee | Fuller’s earth imported into the United States in 1932 totaled less 
ae than 2 percent of the quantity produced within the country. Com- : 
cod --- pared with 1931 the tonnage of imports declined 3 percent and the — 
Po | total value 31 percent. The quantity imported in 1932 was smaller — 
& than in any preceding year for which continuous records are available. 
~~ s Imports have been declining for more than 15 years, having reached = 
Be | their highest level in quantity in 1914 and in value 1918. . 
yoo The amount and value of fuller’s earth imported into the United 
po - States since 1897 are shown in the table on page 712.0. = | 
eS | -Exports.—Relatively small quantities of domestic fuller’s earth are 
k. exported.. Producers’ reports to the United States Bureau of Mines — 
e --- indicate that exports in 1932 were only 14,194 short tons valued at — 

fo $128,157, an average of $9.03 a ton. This quantity was exported by 
Bt eight’ producers, chiefly to'Canada, but smaller amounts were shipped __ 
Bo ‘to Mexico, Venezuela, Peru, Argentina, Germany, and the Union of —. 
i... Soviet Socialist: Republics. Exports during the past 10 years are 
bo shown in the table on page 712. | See a . 

| : ad
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| ~ TALC AND GROUND SOAPSTONE po 

| By Aupen H. Emery anv B. H. Sropparpb | oe 

For many years talc and soapstone have been included inasingle | ag 

chapter of Mineral Resources because talc is present in varying — a 

amounts in all true soapstones and because there is some similarity a 

in the uses of the two minerals. A small amount of massive talc OO 3 

| (steatite) is shaped into insulators, crayons, and other forms com- ao 

| parable with soapstone products, and a limited tonnage of soapstone ne 3 

ig pulverized and sold for the same uses as low-grade ground talc. ame: 

Aside from these activities, which use a very small fraction of the total | ag 

output, the two industries are quite diverse. About 95 percent of all Sale 

tale mined is sold pulverized whereas at least an equal precentage of oy 

all soapstone is marketed as slabs, blocks, or other structural products. oo 

| Therefore, for the first time, soapstone, except that ground and sold re? 

in competition with impure tale, is considered in the chapter of this Oe 

yearbook on Dimension Stone and Slate. Production of pyrophyllite, - A 

-& mineral resembling talc in color, luster, and feel and employed asa — Ny 

substitute for it in many products, is included herein. As the major one 

commercial production of ground soapstone may not be shown sepa- — 3 

-. rately the figures in this report represent only talc and a small amount _ oR 

of ground soapstone marketed astale. | co oe 
The total quantity of tale sold by producers in the United States in gt a 

1932 was 123,221 short tons valued at $1,361,633. The industry con- = 

tinued in 1932 the downward trend begun in 1930. In that year the a 

value of sales of domestic production of talc decreased 19.8 percent a 

compared with 1929. This rapid rate of decline was partly arrested in Oe 

1931, when the value dropped only 12.1 percent. In 1932 an even ek 

- more rapid reduction was recorded—26.5 percent—making the aver- nd 

. age decline for the 3 depression years about the same as the pace set ase 

jn 1930. In a similar manner, tonnage fell off 18.4 percent in 1930, OR 

strengthened to an 8.7 percent decline in 1931, and dropped 24.8 per- ot 

cent in 1932, an average decrease similar to that of 1930. The total eg 

quantity sold and its value, as reported by 24 producers, were the | CS 

lowest recorded since 1921. Se 

As shown in the following table giving the sales of tale by domestic is 

producers from 1928 to 1932 the material is sold in three forms— : 

crude, sawed and manufactured, and ground. Although the distri- a 

bution of the tonnage between these forms has varied from year to - 

year, since 1928 the ground material has accounted for 94 percent or oe 

more of the annual sales of tale. In 1932 the distribution was: Crude os 

4.6 percent; sawed and manufactured, 0.1 percent; and ground, 95.3 - 

percent. v1
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ce | Tale sold by producers in the United States, 1928-32, by classes. 00 

Oe | Crude | Sawed and manu- Ground Total. - a 
mo Year ncn [re Pn meee or? 

po | “tone Value | ‘tons. Vaiue | “tons Value | tons Value 
Be 1998. | 6,360 | $48, 031. 936 | $70; i 195, 680 | $2,419, 569 | 202,976 |$2, 537,994 oe 1929-2 TTTTTTTTTTT] 11} 928 | 87/820 473 | 140,928 | 208,082 | “2,399,914 | 219, 783 | 2°628,662 1980. nanaaen--| 4,972} 48,913] 885 | “90,370 | 174,028 | 1,960,055 | 179,385 | 2108338 one 1931_.222 2 6,673 | 47,382 181 51,740 | 156,898 | 1, 758,350 | 163, 752. 1,852,472 +: WB eeee 5685] 1657] 07 | 17,749 | 117,479 | 1,202 297 | 123,201] 360633 

fe _ Prices —Tale is marketed in various forms, and the price depends . * 
ee principally on the kind and grade of material. In 1932 the average * go ‘price of crude talc for the United States ranged from $3 to over $35: 

Boo | ashort ton. High-grade massive crude talc suitable for the manufac- - 
~ ——- ture of crayons, pencils, and lava tips sold at the highest figure; it was 
ae produced in Georgia, Maryland, North Carolina, and Vermont. a i Sawed and manufactured talc, including crayons, pencils, and other - Be! - products, ranged in price from about $100 to $300 aton. Theaverage 
ae _ value of ground talc in the United States was about $11 a ton. High- 
Biles oo grade ground talc from California for use in toilet powder averaged 
eo about $15 a ton. Some of the highest grade, however, was quoted at 
ee. $60 a ton. New York tales, which were all sold ground, ranged from 
- $10 to $12 ton, f.o.b. mine shipping point, without containers. The Boe value of ground tale sold from Vermont ranged from about $7 to $10 
Be ~  @ ton. a : eo oe . Sho. _ Uses.—Ground talc is used extensively as a filler in paper, paint, __ ees pubber, textiles, and various other products. It is employed also 
Bo | for foundry facings, lubricants, and various toilet preparations, such 
Boe as talcum powder; in ceramics and glass making: as a polishing agent po for glass, peanuts, and rice; as an insecticide; and as an insulating — Se material for underground conduits. Large quantities of low-grade 
oo talc are used in the manufacture of composition roofing, both as 

| surface material to increase weather-resisting qualities and as a : nonadhesive coating to prevent sticking. It is used also in rubber 
factories to prevent rubber compounds from adhering to hot rollers. 

os Because of their electrical resistance and remarkable property of 
hardening under heat treatment certain massive talcs free from iron 

| oxide or grit and without cracks or cleavage planes are used for 
| manutacture of the so-called “lava” products. The material, which 

is easily carved in its natural soft state, is fashioned into innumerable 
: electrical fittings, such as bushings, blocks, tubes, disks, or threaded 

cores. The articles are then heated to about 1,100° C., such calcina- 
tion having the peculiar effect of rendering the product hard enough 
to cut glass; yet the expansion, contraction, and distortion resulting 
from heating and subsequent cooling are so minute that the shapes, 
sizes, and even the accuracy of the milling remain unimpaired. The 
purer forms of massive talc are employed chiefly for electrical insula- 
tion. Massive tale is used also in the manufacture of crayons, 
pencils, and French chalk (tailor’s chalk). 

Off-color tale and soapstone are consumed in increasing amounts 
for rock-dusting coal mines to reduce the explosion hazard. The 
chief of the Department of Mines of West Virginia believes that
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almost’ as much soapstone as limestone is being used in his State. Lil 
- The choice between these two dusts is based largely on economic _ 27 Mee 

_ considerations. In the Pocahontas field, for example, limestone is oe 
' cheaper than soapstone, while in the Logan and Boone County oo 

fields the condition is reversed. — | | ue 
Laboratory tests by the Pittsburgh Experiment Station of the . 

Bureau of Mines show that soapstone dust has the least tendency to — ae 

cake. after wetting of any rock-dusting materials tested. On the 8 
other hand, laboratory physiological tests indicate that,.if inhaled, ee 
soapstone dust tends to produce a fibrotic condition in the lungs. Re 

While the Bureau cannot recommend its use in comparison with vung 

limestone, for example, it is thought that the health hazard of its use as 
for rock-dusting is small except to motor and switch men on dusty ie 

- roads, and these men ‘can protect themselves by using breathing ae 

In Bureau of Mines Bulletin 213, by Ladoo,' 60 uses are listed for. = 
powdered talc and soapstone. ee | | | a 

- oe REVIEW BY STATES . _ a os 

As shown in the following table, New York continued as the leading os 

State in sales of talc. In 1932 New York sold 62,833 tons of material Fg 
— valued at $764,692, representing 51.0 percent of the total sales ton- a 

- nage and 56.2 percent of the value for the year. Vermont was second ee 
‘in importance, with sales of about 24.6 percent of the tonnage and oo 

18.4 percent of the value. California added 8.1 percent of the ton- | oe 
-- nage and 10.2 percent of the value; 16.2 percent of the tonnage and vue 

15.2 percent of the value came from Georgia, Maryland, New Jersey, eG 

North Carolina, Pennsylvania, Virginia, and Wyoming. Oo a 

‘Tale sold by producers in the United States, 1930-32, by States CO a 

———— Orr OOo ee, 

| . 1930 1931 1932 oe 

State | | | | a 

. Short tons| Value. | Shorttons} Value Short tons| Value oe 

California.................-----| 14,993 | $219,246] 11,605] $180,582/  —9,979| $139,322 

geome |g | 8] 8 | 8 8 2 
Nevada 50 600 | once oe ee-| nen seoeee|eceeneceeeee|eeeesnene- a 
New Jersey and Pennsylvania- (2) (2) (s) (2) (2) (2) om” 
New York.........-....--..--.| 93,216] 1,192,604] 84,977 | 1,050,790] 62,833 | 764, 692 “ 
North Carolina......--.------- (2) (s) 15, 283 170, 250 (2) (2) “ 

Vermont... TT} 45,881 | 809,548 | = 38,424 | = 318,322} 30,361 | 250, 130 os 
Virginia 0722727) (2) (2) 6) 90 1, 260 a 
Wisconsin............---------- 1, 078 3, 499 3,583 | 11,646 |_.......----|.--.------- 7 
Undistributed.........---...-.-| 24,167 | 292,841 9,880 |  111,882| 19,958 | 206,220 " 

179,385 | 2,108,338} 163,752 | 1,852,472| 123,221 | 1,361,633 - 

« Included under: “‘ Undistributed.”’ 2 

1 Ladoo, Raymond B., Tale and Soapstone, Their Mining, Milling, Products and Uses: Bull. 213, Bureau a 

of Mines, 1923, 133 pp. | |
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fe Producers of tale and soapstone in the United States in 1982. 

ye _ Producer : Material ~~ Product Location of mine - 

a S CALIFORNIA . | - , : 
eae os _--'W. 8. McLean, 1919 San Bruno | Soapstone.......| Ground__..._._.| Butte County. . Bee os Avenue, San Francisco. . . | . ; no Bea | Pacific Coast Tale Co., 2149 Bay | Tale._.__._._.--|___..do.-....__...] 7 miles north of Silver Lake Br Street, Los Angeles. . . : . _ Station, San Bernardino , fee | County. — 7 Be Sierra ‘Tale Co., 428 Union League |.....do--.....----|_....do.-.........| Near Darwin, Inyo County. . ae | Building, Los Angeles. | | Be Western Talc Co.,.1901 East Slauson |.....do_._.._.---|_-...do...........| Tecopa, Inyo County. _ basen, : . Avenue, Los Angeles. . : fo ea John L. Witney, Inc., Jamestown__| Soapstone......-|_....do...........| Near Jamestown, Tuolumne 
Be : | . | 7 _ County. oe ae . _ GEORGIA . . poe, oo 7 

pa Cohutta Tale Co., Dalton..._......| Tale.....______- Crayons, ground Chatsworth, Murray County. Bo _ Georgia Talc Co., Asheville, N.C___|_.--.do_.--.__.-_-|__._-do__....-_._- Foot of Cohutta Mountain, ee | 3}4 miles southeast of Chats- _—> Pree . Do : worth, Murray County. Bee MARYLAND : op a . . 

Coe | Harford Tale & Quartz Co., 4 Reck- Talc, massive Rough. -.--:----| Near Dublin, Harford County. oe ae . ford Building, Towson. . steatite, or . a 
we , _ “lava” grade. | : _— 
Bees Herbert I. Oursler, Marriottsville__-| Tal¢ schist......|_....do--.-._____- Near preuryton, Carroll . nn ounty. a Be . NEW JERSEY a " | 
yo _ Rock Products Co. 403 Trust | ‘Tale and ser-|_....do...........| Above Marble Hill, on Dela- me Building, Easton, Pa. pentine. ware. River. near Phillips- Re . a -burg, Warren County. Po °.. (.> NEW YORK . | oo _ 
Be Carbola Chemical Co., Inc., Nat- | Tale__.--.-..-.-| Ground___......| 14 miles from Natural Bridge, Be ural Bridge. . Lewis County. _ fa, : International Pulp Co., 41 Park |_..-.do.....---..-|____.do__.._._..__| Tale ville, St. Lawrence E Row, New York. . oe County. ' fate W. H. Loomis Tale Corporation, |-....do..---------|__..-do_........_ Fowler, St. Lawrence County. Be 173 East Main Street, Gouver- | - oo. 
i Ws neur. | Bee | NORTH CAROLINA oe | 

pe | Nantahala.Co., Andrews_...-__.._- -----d0_....----_-} Rough, blanks, | Hewitt, Swain County. fo crayons. ~ Notla Tale Co., Murphy_......-..-|--...do_-..-_______ Rough, crayons,| Near Murphy, Cherokee ; ground. — County. | an Standard Mineral Co., Inc., Hemp-_-} Pyrophyllite____| Ground.....__... 24, miles from Hemp, Moore 
. . . ounty. 
. - ° Tale Mining & Milling Corporation, | Tale_..---_-_._-|___.-do.......___. Glendon, Moore County. i Ne Whiton Street, Jersey City, 

| . "" “PENNSYLVANIA | 
- C. K. Williams & Co., 640 North | Tale and ser- _..--d0--...------. Near Easton, Northampton 13th Street, Easton. pentine. County. 

| VERMONT 

Eastern Magnesia Tale Co., Inc., | Tale....-_.____- Crayons, ground] Johnson, Lamoille County, se Burlington. and Waterbury, Washing- 
ton County. 

Vermont Mineral Products, Inc., |...-.do.--..------| Ground_.._._.._| Near Chester, Windsor Chester. County. 
Vermont Tale Co., Chester........_|_....do--_--_--____|_.._.do..-......_. Windham, Windham County. 

VIRGINIA 

Blue Ridge Tale Co., Inc., Henry.__| Soapstone._____. Rough, ground__} N: ear Henry Station, Franklin 
ounty. 

Bull Run Tale & Soapstone Co., ; Tale..........--| Ground._..._.__| 3 miles north of Clifton, Fair- Inc., Clifton Station. fax County. Virginia Alberene Corporation, 153 | Soapstone....___| Furnace blocks, ; Schuyler, Nelson County. West 23d Street, New York, special prod- 
N.Y. | ucts, ground. 

I 
WYOMING ‘ 

Labbe Manufacturing Co., 1235 | Tale._..-..--...| Ground__....._. Near Wheatland, Platte eouth Broadway Street, Denver, County. 
olo.
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- California—In 1932 the total marketed production of tale and is 

soapstone in California was produced in Butte, Inyo, SanBernardino, | oe 

and Tuolumne Counties. The total quantity sold (9,979 short tons), a 

| was valued at $139,322, an average value per ton of $13.96. Five 8 

producers contributed the entire output, the lowest since 1921. os 

Ninety-three percent of the total commercial output was sold ground 7g 

for use in the cosmetic, ceramic, rubber, and paint and paper trades. veg 

The mine and plant of the Pacific Coast Talc Co. have been described _ eS 

in the literature.” : | | en, 

Georgia.—Commercial activities in the talc industry in Georgia in as 

1932 were reduced materially, owing partly to discontinuance in oi 
July of operations by one of the former largest producers—the Georgia a 

Tale Co. Two grades of material were marketed—talc crayons and tii 

ground talc. Decreases of 32 percent in quantity and 60 percent in sg 

value were recorded compared with 1931. > Oo : og 

| - Maryland.—The high-grade refractory talc produced in Maryland os 

is used in the manufacture of lava tips for gas burners, of electrical == 

insulation, and of heat-resisting parts. The sole producer_was the — ie 

- _Harford Tale & Quartz Co., formerly the Harford Tale Co. The | oe 

product of the Oursler property near Henryton, Carroll County, is an 8 

impure talc schist used principally for foundry facings. Oe 

New Jersey and Pennsylvania.—Operations in New Jersey were Ss 

, conducted, as usual, by the Rock Products Co. at Phillipsburg, N.J., . 

and in Pennsylvania by C. K. Williams & Co., at aston. 8 

New York.—New York has been the leading producer of talc in ee 

the United States for many years. In 1932 three producers supplied oe 

over 62,000 short tons, constituting 51 percent of the total commercial ee 

| production in the United States for that year, and the value ($7 64,692) 
was 56 percent of the total for the country. Two varieties of talc ne 

| were mined in this State—fibrous tale from St. Lawrence County, a 

mined by the International Pulp Co. and the W. H. Loomis Tale 3 

Corporation, and granular tale produced near Natural Bridge by the _ 8 

Carbola Chemical Co. (Inc.). Ground tale was the only orade ot 

shipped, and the average value a ton was $12.17. | % 

| North Carolina.—The total commercial production of tale and 4 

pyrophyllite in North Carolina in 1932 was about 10 percent below e 

that of 1931; the value decreased about 12 percent. North Carolina a 

has produced some high-grade tale for pencils, crayons, and gas tips, oe 

but by far the largest part of the output in 1932 was pyrophyllite, 3 

which was sold ground. The Tale Mining & Milling Corporation, “ 

Jersey City, N.J., a new producer, operated a tale property at Glen- . va 

don, N.C. The output was sold in ground form. _ 3s 

Vermont.—Almost the entire production of talc in Vermont in . 

1932 was sold ground. The Eastern Magnesia Talc Co. produced oe 

tale crayons, as usual, and a small amount of tale was sold crude by 8s 

another company. ‘The average selling price per ton of Vermont na 

ground tale was $8.19. | | . 

Virginia.—One producer of tale and two producers of soapstone : 

contributed the total output of talc and soapstone in Virginia in 

1932. The Virginia Alberene Co. at Schuyler, Nelson County, Va., : 

is the major producer. The greater part of the company’s product 

(soapstone), used for structural purposes, is reported in the chapter . 

on Dimension Stone and Slate. oe 

wicks, Frank R., Crystalline Tale: Mining in California, Rept. 27 of State Mineralogist, vol. 27, ot 
no. 1, January 1931, pp. 100-104; Eng. and Mining World, vol. 2, 1931, pp. 37-39.



Bo Wyoming.—In 1932 commercial production of tale in Wyoming — Po was reported by the Labbe Manufacturing Co., Denver, Colo., a _ which operated a mine near Wheatland. The product, which is "adapted to use in certain manufacturing industries, including rubber fo and roofing goods, also is reported to be manufactured by the com- > Po ‘pany into a product of its own called “Slip-er-e”, which is used as. -& dance-floor powder. The raw material is said to withstand a pe, _ temperature of 1,850° F. without signs of disintegration, = || 

Bo - IMPORTS, EXPORTS, AND WORLD PRODUCTION - 
Bo The following table shows gradually declining importations of tale ~~ be for consumption in the United States. In 1930 and 1931 the decline /- in tonnage of imports paralleled the decline in tonnage of domestic ae sales of talc. In 1930 the quantity imported fell 17.3 percent, sales e 18.4 percent; in 1931, imports decliried 8.9 percent, sales 8.7 percent. —- Bo In 1932, however, imports held up better than domestic sales, oS es, dropping 14.4 percent compared with a reduction of 24.8 percent in | a sales. In other words, in 1930 and 1931 imports amounted to 14.4 mo _ percent of domestic sales, while in 1932 they increased to 16.3 per- fe - cent of domestic sales. The same relationship does not hold true - pO _ for the value of the material, since the decline in value of imports —_— Pe has been slightly less each year—21.1 percent in 1930, 18.1 percent 
boo In 1931, and 17.0 percent in 1932—while the value of sales of domestic  __ eo talc has declined approximately parallel with the decline in ton-  . me nage—19.8 percent, 12.1 percent, and 26.5 percent in 1930, 1931, | Bo and 1932, respectively. = 2 | | | | 
pe | | _ Pale imported for consumption in the United States, 1928-32 | - 

Be Crude and unground | Manufactures (except | | - | | sree steatite and French wholly or party Si Total | 

_ Short ‘ _Value | Short : Value Short : Value 

° 1928.2 459. $33, 276 26, 590 $546, 639 27,049 | $579, 915 . 19290_ 2-2 1, 228 74, 840 29, 949 596, 789 31,177 671, 629 1930__-.---------- ee — 722 28, 306 25, 057 501, 516 25, 779 529, 822 j 1931_..2--222 146 7,755 | 28, 335 425, 927 23,481 | ~ 433, 682 : 1932__--- 2k 162 4, 099 19, 926 355, 836 20, 088 359, 935 

a 
Of the total imported for consumption in the United States in 

1982, 5,635 tons valued at $51,657 were crude material. 
The highest-grade talc in the World is mined in Italy. Its superior 

color, freedom from grit and impurities, and fineness of grain make 
it especially well suited for cosmetics. For this reason 53.2 percent 
of the value of the total imports of talc and ground soapstone in — 
1932 was from Italian material. In tonnage, 34.6 percent of the 
total is from this source. | | 

France is an important producer of toilet and lava grades of talc. 
French (tailor’s) chalk also is mined. Of the total imports France 
furnished 21.4 percent of the value and 29.8 percent of the amount. 

Canadian tales generally command a slightly higher price than 
those of the eastern United States, since some are suitable for certain 
grades of toilet powder. Most of the tonnage, however, is used in 
industries demanding a medium high-erade material. For this
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reason the average value per ton is less ‘than that of the French Se 

material. Canada supplied 31.9 percent of the tonnage of imports oe 

and 16.3 percent of their value in 1932. a coe 

| Italy, France, and Canada account for 96.3. percent of the 1932 e 

imports (tonnage) into the United States of tale and ground soap- ee 

stone, as shown in the following table. The value of their products | : 

| makes up 90.9 percent of the total. : A 

7 The discrepancy between the relative importance of the tonnage oat 

and value of imports from this group of countries is due to material | Oe 

| from China. Although imports from this section of the Orient in oe 

1932 were only 147 tons (0.7 percent) the value ($24,649) is 6.9 - 8 

- percent of the total. This high-value material probably is stone for 8 

carving rather than grinding, although it is not known definitely. He 
Massive talc or high-grade soapstone has been mined for years NM 

China for the manufacture of carved utensils, images, and ornaments. eS 

. Much of the material, though ideal for carving, is too highly colored er: 
for ground talc. | o | . | | 

Talc, steatite or soapstone, and ‘French chalk, crude, manufactured, or ground, Oo a 
| | imported into the United States, 1931-82, by countries an Et 

Oo | | {General imports] a ne . S 

a Country — en ig 8 - | aA 
oe | Short tons} Value | Short tons| Value | as ie 

: Africa: a oe , te . Oo 
British: CO . a a a 

Union of South Africa._.-..--------------------| | 99 $3, 071 29 — $TBB te 

Austria__.--.-_------.----------------------------------- — 84] 904 33 896 are 

Canada...__...--...-2sssseceeeessseesseseee--ee-e----| 6,829] 67,817 | «6, 879 58,007 og 
- China......--2.- 22-22-22 saeoeeeeneee eee eeeeeeeeenenee| 326 | 50, 447 147 24, 649 ce 
- Cuba_....-----------------+-----------------2------ ===] 29 1, 485 |------------|------------ oe 

France....-----------~----------------+-----------+---- _ 8,020 94, 556 5, 952 76, 436 ee 

‘Germany-_.._-_.------------------------------------=--- . 29 1, 406 | (4) 29 oe age 

| Hong Kong.--_-.------. --------------------------------| - Q 98 , 1 |: 96 St 

India (British) .._....-----.---------------------------- () 166 |.-.-.-.-----|------------ me 

~ Ttaly 2 ------ccensscceececseceseeespeoseeseseeeeceee-| 7707 | 207, 542 6,917 | 190, 068 As 
Japan.._..----.----------------------------------------| 894 | 8, 450 368 4,979 oy 

Kwantung.......----.---------------------------------|------------]------------ 34 _ 360 we 

Norway.-----------.--------------------- 2 een eo |---| een een nen-| 44) . 296 a oo 

Soviet Russia in Europe-..-....-------------------------- 20 162 74 . 438 ey 

Spain....-..--.------------------------------------+--- 4 —— - 160 J------------]---- + e- oe 

United Kingdom. _.....-------------------------------- 57 . 494 jee oS 

| | 23,5481 436, 798 19, 978 357, 100 i 4 

| 1 Less than 1 ton. | 

| __ General imports and imports for consumption for any period will _ . 

differ to the extent that the value of entries for warehouse for the oy 
period differs from the value of withdrawals from warehouse for con- - ne 

sumption. The term ‘“‘entry for consumption’”’ is the technical name - 

| of the import entry made at the customhouse and implies that the 
goods have been delivered into the custody of the importer and that Fe 

the duties have been paid on the dutiable portion. Some of them may | 

be exported afterwards, accounting for the slight discrepancies 
between the two foregoing tables. | ; 

_Exports of talcum and other powders from the United States are = | 
_ given in the following table. Unfortunately the figures for different : 

years are described in various ways and may not be entirely compa- 
rable, | | |
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& SO - Heports of talcum and other powders from the United States, 1928-82 | 

: Year | | Description — o Sone Value 

Be . 1928 | Taleum and other toilet powders__......2--202- 02 L ee —«:i1,568 | $1, 605, 680 
pee . 1929 Powders—talcum, face, compact, bath, and other toilet powders_...___ (4) 1, 592, 301 bs 1930 Taleum, in bulk... ----.----.-----.---.--------2--2----------- 2-2 == 478. _ 36, 410 Be: Powders—talcum (in packages), face, and compact.toilet powders_______ (1) 1, 447, 928 ee 1931 Powders—talcum, face, and compact___-.....-..-.-.--.22--2 2a ee (1) 1, 244, 525 Be, 1932 Powders—talcum, face, and compact__.-_---.-.---.,----..------------ () 646, 605 | 

a oe | 1 Quantity not recorded. . . Lo 

oo The following table gives the world production of tale and soap- 
ee stone, 1928 to 1932, insofar as figures are available. | 

pe World production of talc and soapstone, 1928-82; by countries, in metric tons 

oe | | os Country ! 1928 1929 1930 1931. 1932 : 

a | ~ Australia: | | }o 
Be New South Wales..__....--. 22-22 ee eee 674 555 280; = 280 (?) oO Bees : South Australia. _...-.-- 22-2 641 776 - Sit 817 (?) ieee Oo Tasmania... ...------------------------------_- 33 _ 23 14 15 | 5 - 
es Austria (exports) ------------------------------------| 19,755 | 19,603 | 18,530.| 16,979 (2) - 

aan Canada..._...---------------------------------------| 14, 567 | 314,069 | 210,742 | 310,710 | 3 10,980 = ve Finland .....------.-------2--- 2-222 eee eee 4,725 | | 2,848 2, 800 . 3, 000 (2) a France---..~----------------------------------------| 89,500 | 105,560 | 85,9001 (2 (2) 7 Bare Germany (Bavaria) ---.-.-----------.-2--2-- Le eee 7, 872 6, 805 5, 794 4, 208 (2) ye . Great Britain.._.---------.2-2.222222_-2-_-_--_-_-___.| «164 29 188 163 () a 7 Greece__-_-.----------------- eee 30. 150 256 | 484 (?) Be! India (British) --..-.--_--------- 22 eee 5, 628 7, 333 6, 967 5, 217 (2) 7 Wess Italy...-..----.-------------------------------------| 33, 080 40, 819 38, 131 38, 620 (2) peer Morocco, French (exports) ......-_-_..-.--.----_-_-_- 535 | 610 561 35 (?) Br - Norway. ..--------------------------------------- 7, 822 8, 332 7, 690 4,127; . () ee Rumania__.--..-.-.----- 22 2, 164 1, 077 3, 353 . 3, 068 (2) Be, Russia 4. ..-..--------- eee 5, 568 (?) (2) (?) —Q) Ba | Spain... ee 5, 302 5, 164 5, 438 6,585} = () co -Sweden____--..-------22- 2-2 4, 876 7, 026 5, 117 4, 837 (2) . fo . Union of South Africa (Transvaal)__..._-_.__.-___.__ 541 464 380 336 251 
re United States 5. ___.._....--.-.--------:-------------| 184,136 | 199,383 | 162, 734 148, 553 | -111, 784 o " Uruguay (exports)... -------------------------------- 985 786 1, 463 1, 789. (2) 
” . 
A 

pe 

1 In addition to the countries listed, Argentina and Brazil produce a small quantity of tale, but data a of production are not available. Rail and river shipments in Argentina for 1928 were reported as 440 
ilograms. 
? Data not available. . | 
3 Exceeding soapstone, which is only recorded by value and was as follows: 1929, $47,986; 1930, $50,168; “ 1931, $34,439; 1932, $46,751. Probably the soapstone is mostly block, rather than ground material. 

. { Year ended Sept. 30. 
: 5 Figures represent talc only. Bureau of Mines not at liberty to publish figures for soapstone.
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| : FLUORSPAR | | | von 

-_ Low activity in the industries using fluorspar and liquidation of the oS 
large stocks accumulated by consumers are reflected in shipments of oe 

only 25,251 short tons of domestic fluorspar (the lowest since 1901) fall 

and imports of only 13,236 short tons of fluorspar (the lowest since _ 

1921). Keen competition for the small volume of business offered, ae 

production in excess of requirements during the last few years, and the _ | ON 

low-cost output of considerable fluorspar from shallow workings in es 

Kentucky resulted in drastic reductions in the selling prices of all ae 

grades of domestic fluorspar. During 1932 the selling prices f.o.b. s 

Illinois-Kentucky mines of metallurgical-gravel fluorspar declined — ie 

from $15 to $9 a ton and that of acid-lump fluorspar declined:from y 

«$28 to $20 a ton. | | | an : ES 
‘Trends in production, imports, consumption, and average value of ae: 

_ fluorspar over a series of years are shown in figure 83. Se One 

. Salient statistics of the fluorspar industry in the United States, 1931-32 : a 

os a pe —— 198k 1932. os 

a oO Oo Short tons| Value Short tons| Value od 

-- . Domestic shipments: | | oe oe 

. Gravel_..-.-.-------------------------------- een 44, 463 | $668, 016 19,140 | $232,352 og 

LUMD....---..e- sons nese neseeeeeeeeeeeeeeeeeeenees 1,666 | 33, 103 1,291| 22155 oe 
Ground 222272222 7,355 | 230, 156 4,820 | 137,993 - 

Total....---------------2--2--eeeeeeeeeeeeeeeceseeeo-| 58,484 | 931,275 | 25,251 | 302, 499 _ 

- - §tocks at mines or shipping points: . | | pO ae 

"Ready to ship....-----.-------------------eeeeeeeeee---] 62, SAL |---| 55, 211 |---------- . 
. Crudo..------ sesso snn esse eeccneseeseeeceeeeeseeeeeeee-f 43,186 [L222] 41, 999 |---------- . 

otal. .-.---------ee--2--eeeeneeeeeeeeeeecerececeeee-| 105,727 |----------| __97, 210 |---------- | | 

Imports: _ ~ 
Containing more than 97 percent CaF3_-...-.---------- 8,504 | 110, 271 _ 6,152 87, 854 coe 

| Containing not more than 97 percent CaF?_..---------- 12,205 | 101, 164 7, 084 44,811 oy 

Total..-----------e---eecceeceeceeecceeeeeeee------| 20,709 | 211,435 | 18,236 | 182, 665 2 

Exports.....-----------2--00---------2eeececoeenecetenenees 311 | _ 5,599 25 553 = 

Consumption (by industries): 7 ney 
Metallurgical.........-.-.------------------------------ 71, 200 ww eee wonce 39, 500 ween meee Se 

Ceramic... nn nneneeeneeeeeeeeeeneee-| 10,800 [2222-2] 9, 500 | --------— ~ 
Chemical...2222 2] 12,000 |----------] 7, 000 |---------- - 

Dotal...---------c-----ce-eeeeeneeeeeeececceeee------] 94,000 |----------| 56,000 |---.------ - 

Stocks at consumers’ plants Dec. 31: 
Metallurgical.....--.-.--------2----e----e-------------] 69, 500 |----------} 56,400 |---------- 
Ceramic.............-----------------------------+----- 2, 000 j---------- 1, 600 |---------- 

Chemical... TIE] 14,000 |--2--e--] 11, 000 |---------- 

Total once ceeecceecececeecceceeeeececeseeeneee--| 85,500 |---2--2---] 69,000 | ---------- | 8 

. 182217—-33—47 | 7 (23 :
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~ | _ Shipments of fluorspar in 1932 amounted to 25,251 short tons, a = . 
oe decline of 28,233 tons compared with 1931 and 84,511 tons below the 
Be average for the 5-year period 1927 to 1931. Imports in 1932 were — 
be 13,236 short tons, a decline of 7,473 tons compared with 1931 and _ 
a 38,495 tons below the average from 1927 to 1931. The average price _ 

ee per ton of fluorspar sold to steel plants by domestic producers was ~ 
Fe _ $12.18, a decline of $2.03 from 1931 and $3.89 below the average for 
a the preceding 5 years. Consumption of fluorspar in the United States 
foe was 56,000 short tons, a decline of 38,000 tons from 1931 and 103,900 — 
a | tons below the average for the preceding 5 years. Stocks of fluorspar _ 

nae | 290 ee | op. 

er —. 280f a a oe - . dss. 

ee cee | 260 a Do | fo | . oy 
fer ot) — | | sO 
Poe (240- _ i a oe 

Bo 220r . |  -. nos 
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FIGURE 83.—Trends in the production of fluorspar in the United States, 1880-1932; imports, 1910-32; con- 

. sumption, 1926-32; and in the average value per ton, 1880-1932. | 

at consumers’ plants were 69,000 short tons, a decline of 16,500 tons 
from 1931 and 26,500 tons below the average from 1927 to 1931. 

Production and shipments—In 1932 fluorspar was produced at 40 
: mines or prospects which yielded an equivalent of about 17,000 short 

tons of merchantable fluorspar. In 1931, 48 mines or prospects were 
7 worked, yielding about 55,000 tons of merchantable fluorspar. 

Shipments of fluorspar from domestic mines aggregated 25,251 
short tons, valued at $392,499, a decrease of 53 percent in quantity 
and 58 percent in total value compared with 1931. The general aver- 
age value for all grades was $15.54 a ton, $1.87 less than the 1931 aver- 
age. ‘The value recorded for domestic fluorspar is the price paid



: Fluorspar shipped from mines in the United States, 1929-82 | : oo a 

| - Gravel - Lump | Ground | Total ao on - 

| Btate . Value . Value — Value - {Value | - coe 

Short tons -—————--———_| Short tons |__| Short tons |} | Short tons |————_; —— ne 4 

Total Average | Total Average | — | Total Average | | Total Average _ oe oad 

1929 : | | | | | fe : | aes 
Tlinois_..-........-.--.-------------- 59, 101 | $1, 046, 748 $17. 71 2, 926 4, 982 \ $358 147 $32, 38 { 67, 009 | $1, 284, 834 $19. 17 _ eens 
Kentucky-.......--..-.--------------- 60, 393 | 1, 087, 593 18. 01 4,356 OS 6, 078 ? “ 70,827 | 1,390, 603. 19. 63 be SETS 
Colorado......------------------+---- 4, 508 . | 300 |$ $201,725] $24.93 J. 4, 808 56, 607 WT 
New Mexico..........-------.------- 2, 295 96, 913 12. 82 143 we ee ee ee [ee ee eee ew [ee ee eee en 2, 438 } 59 082 15 57 ct tose wi 

Nevada.....--.---------------------- 757 600 . wane ween ene |ee eee e eee ee] eee e eee 1, 357 _— > ee 

127,054 | 2,231,254) 17.56| °8,325| 201,725| 24.23] ° 11,060|  358,147| 32.38] 146,439 | 2,791, 126 9.06 

linois.__......-.-.------------------ 38, 702 680, 211 17, 58 2, 107 3, 325 \ 216.979 | 33.52 { 44, 134 836, 473 18.95 ky oo 
Kentucky-..._.........--------------- 34,129 | 608, 313 17. 82 1, 903 3, 149 7 39, 181 763, 370 199.48 - 
Lolored ea n--zernaeenncncccon senna ? 198 142, 468 11.62 if 98, 672 23.05 |) ...-------.|------------|---------- 9, 248 101, 758 11.00 B : LS 

ew Mexico............---------.--- | OP ITITTTIIITI IIIT} ao so ous 
Nevada. .......--....2.--.--sssese ee ' 877 ’ 97 0 ULIIISITITIETITITITIT TTI "o74 |} 45,042 We 

85,004 | 1,430,902] 16.82 4, 281 98,672 | 23.05 6,474 |  216,979| 33.52 95,849 | 1, 746, 643 18.22 @O fogs 

Mlinois.............-.---------------- 23,632 | 341, 534 14, 45 1, 098 {> 3, 342 28,072 | 468, 386 16.69 O fe 
Kentucky...-.-...-..--.------------- 19,006 | 303, 648 15. 98 497 39.715 | 19.98 3,959 |+ 230,156 | 31.29 23,462 | 437, 642 18.65 a RS 
New Mexico......-..-----.-----.---- 972 \ 17 801 13 06 yore , , . . 54 1, 026 \ 19 326 13 60 a o . we 

Nevada. ......-..-------------------- 353 , , 42 . wen ee een ee [eee ene eee eee eee eee 395 e oes be Cos 
Colorado....-..-..------------------- 500 5,533: | 11.07 29 388 18.38 |_._-..-...--|------------]---------- ' 529 5, 921 11.19 .“* Saab 

44,463} 668,016! 16.02 1, 666 33,103 | 19.87 7,355 | 230,156! 31.29 53,484 | 931, 275 17,41 oY 
1932 ee ee ee enna 

Mlinois.........-.....--..------------ 7, 460 99, 554 13. 35 542 7 1, 643 9, 615 156, 279 16. 25 ae 
Kentucky--...........---------------- 10,920 | 124,417 11. 39 668 99.1551 17.16 3,137 |} 137,993 | 28. 63 14,725 | 225, 052 15. 28 So ede 

, New Mexico.........--------------++ 427 5, 050 11. 83 32 i 70 | 529 \ 79381 13.56 ee 
Nevada.........--------..-----------|------------|------------|---------- 49 ween een n nn |en nnn e nen n ne fone e ene e ee] 49 ’ ’ Ps 
Colorado..-.........----------------- 333 3, 330 10.00 |....----.---|------------|----------|-----------+|------------[----------] 883 | 8, 880 10. 00 | Lg 

19,140 | 282,351] 12.14 1, 291 22,155 | 17.16 4,820| 187,998 | 28.63 25,251 | 392, 499 15. 54 a _
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re f.o.b. mine shipping point by the consumer and excludes the cost — : 
— | of containers. The general average value per ton of the fluorspar _ 
Boe | shipped to steel plants from the Illinois-Kentucky district was $12.17. __ 
ae in 1982 compared with $14.23 in 1931. a | me a 
go. The foregoing table presents such details of the shipments of fluor--__ 
on ‘spar from 1929 to 1932, by States, as may be published without re- 
Ro vealing, except by permission, data supplied by individual producers. 
pe Shipments, by uses—The two following tables show the relative , 
co | dependence of the domestic fluorspar industry upon the different 
He. industries in which fluorspar is used. The predominance of the _ 
: en _. steel industry as a purchaser of fluorspar is evident. - | a 

- pe _ Fluorspar shipped from mines in the United States, 1931-32, by uses : 

ee a, . , . . . a - : - — 

Be Use , P | _ Value = Value - 
Re | | cont. / Short) |}——-—— cont- Short | ———7-—— | pe ° ons - ODS Beets. age Aver-| age ., | Aver- — fe | Total | “ase | Total age 

Bs | Steel... --..-.-..--...----..| 74.48 | 39,832 | $563, 842 1g14. 16 | 74.77 | 18,881 [$228,938 | $12.18 eee Foundry 222222 2D] 20 | 1) 128 | “18,075 16.10 | 2.08) 524] 7,636 | 14.57 ce Glass__- 222-2 | 9:87] 5,279 | 162; 292 | 30.74 | 14,24 | 3,596 | 101.7651 28.30 
be Enamel and vitrolite-_.___...........| 3.73 | 1,996 65, 458 | 32.79 | 4.99 |} 1,261] 36,318} 28.80 
Rigen Hydrofluoric acid and derivatives_._._| 8.20 4,386 | 108,136 | 24.65] 2.92 738 | 14,603 |. 19.79 

ees Miscellaneous......--.---.-----..----| 1.04] 587] 7,873 | 1413] :90| 226| 2601] 11.91 
a So ‘ S| OY I | | 

Be , ) 99.42 | 53,173 | 925,676 | 17.41 | 99.90 | 25,226 | 301,946 | 15.54 aS | | Exported....--------------------.....] .58| "311 | 5,590] 18.00; .10/ °° 25] 553] o215 
Be 100.00 | 58,484 | 931,275 | 17.41 i 00 | 25,251] 392,499 | 15.54 

- :  Fluorspar shipped from mines in the United States, 1928-32, by uses . 

e oe oo oe Steel Foundry Glass © Enamel and vitro- | 

. : Year pr I LS | 
° : Short | Average} Short | Average! Short | Average| Short | Average . 
a tons value tons value | tons value tons value 

; 1928____...........-..] 108,064] $15.19] 3,694] $17.93] 6,499] $30.14] 4,713] $30.28 ; 1929..._.222 222-2] 118,904 | 17,08] 3,498] 19.93 |. 5,742] 31.98] 3,879| 32.39 : 1930... ..2222-22-2] 76,837] 16.13/ 2,209} 18.69] 3158; 3292] 188] 33.61 
193122222222 22] 30,832] 1416] + =1,193| 16.10] 5,279] + 30.74] 1,996| 32°79 | 1932... | 18,881} 12,18 524} 14.57] 3,506] 28.30] 1,261| - 28.80 
a dd td 

: Hydrotiuorie acid Miscellaneous Exported Total 

Year | 

Short | Average} Short | Average} Short | Average| Short | Average 
tons value tons value tons value tons value 

1928.__...............] 15,946] $36.69| 1,176] $16.23 398 | $16.55 | 140,490] $18. 91 
1929.---7 TT} 123,906} 27.45] 004} 14.96 506 |  22.97| 146,439| 19.06 
1930_.__.....-........| 9,834] 26.45] 1342] 16.32 281|  21.92| 95,3849 18. 22 
1931_...-. 222 4, 386 24. 65 557 14,13 311 18. 00 53, 484 17, 41 
Cy 738 | 19.79 226] 11.91 25/ 2212] 25,951] 15.54 

I 

| Consumption—stocks at consumers’ plants.—Figures on the consump- 
tion of fluorspar in 1931 and 1932 and on stocks at consumers’ plants 
at the close of these years are given in the following table:
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Fluorspar consumed and in stock in the United States, 1931-32, by industries, in oe a 
short tons - 7 | ag 

7 [Partly estimated by Bureau of Mines] | ao | 4 

| , 1931 |. 1932 a8 

oe 

oe . Industry | Stocks at Stocks at oh 
. Consump- | consumers’ | Consump- | consumers” sat 

oe tion | plants tion _Dlants oe 
| | - | Dec. 31 |- Dee. 31 es od 

Basic open-hearth steel....._.......----..-------------|  66,200| 67,600} 36, 300 55, 000 e 
Electric furnace steel__.._...-..-------1---2------------ 3, 100 900 2, 100 700 ae 
Foundry.............-2---------------2---22e- ene 1,000] .. - 600 600| . 500 me 
Ferro-alloys.....-.-..---------------------------------- 300 200 200, 100 el 
Hydrofluoric acid and derivatives..............--.-----| 12,000] 14, 000 7, 000 11, 000 i 
Enamel and vitrolite........-.--.------.---.---2-------|. 8, 000. 700 2, 400 600 os 

: Glass......----------220--0 22 ono ene e eee eee eee 7, 100 1, 000 6, 700 |- 700 mes 
Miscellaneous... ..------------------------------------- 1,300} 500 700; ~~ = 400 oy 

94,000} _85,500| —_56, 000 69, 000 8 

~The following table shows the relation of the consumption of 
fluorspar to the production of basic open-hearth steel from 1928 to. a 
1932 and the stocks at such steel plants at the close of each of these 4 

. as 
Consumption and stocks of fluorspar at basic open-hearth steel plants, 1928-32 oe 

. 
er 

_ "4 
. ; : : : 1928 1929 3930 =f Ss«1981 19392 oe 

: Production of basic open-hearth steel | | a, : 

: long tons..| 43, 200, 483 | 47, 232,419 | 34, 268, 316 | 22, 130, 398 | 1 11, 742, 682 3 
Consumption of fluorspar in basic open- . ed 

hearth steel production. --...short tons_. 152, 000 155, 600 109, 000 66, 200 36, 300 oy 

Consumption of fluorspar per ton of steel oy 
made........-------------------pounds.. 7.0} | 6.6 6.3 1 6.0 6.2 iy 

Stocks of fluorspar on hand at steel plants ek 

at end of year.........-.-----Short tons... 76, 000 70, 700 89, 000 67, 600 55, 000 ; . 4 

a Se a 

The average quantity of fluorspar used by individual plants per ton  s 
of basic open-hearth steel made ranges from 1 to 50 pounds. The 2 
average is.generally 5 to 8 pounds—a very small proportion of the " 

| furnace charge. The next table shows the variation in average con- | i 

sumption of fluorspar per ton of basic open-hearth steel in certain 4 

plants that make about 88 percent of the total over a period of 5 as 

years. | | 8 

Average consumption of fluorspar per ton of steel, 1 928-32, in pounds | a 
Tro ey 

1928 1929 1930 | 1931 1932 1928 1929 1930 1931 1932 | os 

12.211 | 14.727 | 16.931 {| 16.111 | 14.176 6. 156 5. 822 6. 276 6. 219, 6. 646 Q 

6.761 | 6043 | 6.559 | 5.781 | 4.572 || 10.766 | 10.470 | 10.651 | 7.784 | 6.056 oo 
5.640 | 4.825 | 4.768 | 4.613 | 5.12 6.953 | 5.569 | 5311 | 2.437 | 2636 2 
6253 | 6.674 | 6.544 | 2.431 | 6.136 |] 12261 | 11.510 | 9.720 | 5.774 | 6356 ad 

| 4.181 | 3.815 | 2545 | 4.867 | 6.281 5.272 | 6.589 | 6118 | 5.822 | 6118 | am 
3.204 | 7.215 | 5.661 | 5.856 | 5.171 || 5.988 | 7.880 | 6.606 | 3.791 | 6.260 o 
5.875 | 6.237 | 5.555 | 4.978 | 6.842 6.906 | 6.622 | 7.087 | 7.049 | 6.322 | 
7.648 | 7.344 | 7.705 | 6.590 | 5.302 ° 

| 7 

New uses.—A new use! is rapidly being developed for acid fluorspar in the | 

manufacture of a refrigerating medium. Chemically it is dichloro-difluoro : 

wo 1 Hatmaker, Paul, and Davis, H. W., The Fluorspar Industry in the United States (unpublished report). a ;
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be - methane, a synthetic organic compound, in the preparation of which anhydrous si. 
ee _ hydrofluoric acid plays an important part. __ | | | ws 
Bo This refrigerant is nonexplosive, noninflammable, and practically nontoxic. a 
oe : A study of its physiological effects is the subject of Bureau of Mines Report of | . 

Mee Investigations 3013, Toxicity of Dichloro-Difluoro Methane: A New Refriger- 
ae ant, May 1930. Results: of experiments as to its stability, nonflammability, 

oe, behavior when exposed to flame and hot-metal surfaces, and corrosive action on : 
ee common metals are embodied in National Board of Fire Underwriters Technical oa 
ae Paper 6, Report of Underwriters’ Laboratories on Dichloro-Difluoro Methane. 
eo This field promises to have considerable ultimate importance to fluorspar pro- | : 
moe ducers, potential demand being estimated at several thousand tons of acid fluor- | 
Ble spar annually. The ultimate market may even be greater than is anticipated. - : 
ee 7 This refrigerating medium is intended not only for household and larger mechani- .. 
a cal refrigerating units used as cold storage for perishable products but also for. Cy 
a units applicable to air conditioning and sharp freezing. Railroads are installing =~ 
eS | . refrigerating units for air conditioning of passenger cars. : Co : 8 
Be 8 In. addition another compound (trichloro-monofluoro methane), is being pro- - 
Be duced commercially. A number of other halogenated hydrocarbons containing ae 
fe : one or more fluorine atoms, which have properties especially applicable to certain oe 
oe _ uses, also will be marketed. | | ! | OO 

Bo . The uses and specifications for fluorspar are discussed in much oe 
eo 7 detail in Mineral Resources, 1926, part II, pages 30 to 34. | ; 
bon ~ — Quoted prices—The following table shows the quoted prices on 

oe _ domestic fluxing-gravel fluorspar at mines in the Illinois-Kentucky = 
Bo, district and in Colorado and on imported fluorspar at seaboard in | 
ee _ 1932, also the quoted prices on domestic foundry-lump and ground oS 
» _—- fluorspar. These prices are for carload lots. Prices quoted for : 
oa smaller lots are generally somewhat higher than prices for large > 
be tonnages sold on contract. | - | | 

me _ Quoted prices per short ton of fluorspar in the United States in 1932 | 

pe | Imported _ en | — "| Tllinois-Kentucky (f.0.b. mines) Ce orado | (at sea- a 
- oo . oo mines) praia) 

: Month Fluxing Foundry | Ground Fluxing Fluxing 
| o gravel (not-| lump (not | (bulk) (95 | gravel (82 | gravel (not . 

Sa less than | less than | to 98 per- percent less than 
a 85 percent | 85 percent | cent CaF. CaF. 85 percent 

CaF. and | CaF: and | and not and net | CaF: and 
not over not over over 2144 | over 5 per-} not over 

— 5 percent | 5 percent percent cent 5 percent 
Si0O2) SiO») SiOz) ! SiQs) ! SiOz) 2 

. January --_-_-..--2 2-2-8 $15. 00 $18. 50 $30. 00 $10. 00 $17.00 . 
February-______._-._..----- eee - 15,00 f__- eee 30. 00 10. 00 | 17. 00-17. 40 - March.__.__.........------s------ 14,00 |... - 2 30. 00 10. 00 | 17. 00-17. 40 | April. ___22 22222222 ee- 12,50 |..-.- 288 30. 00 10. 00 | 17. 00-17. 40 May.__._.-.-.-_....-.-------------- = 11.50 |--..---.---] 30.00 10. 00 | 17. 00-17. 40 June___----. 11, 25 12. 50 30.00}. 10.00 | 17. 00-17. 40 July___- 2 1 30. 00 10.00 | 16. 00-17. 40 August_____.- 228 10.25 |. 30. 00 10.00 | 16. 00-16. 75 September__.._____.....--..--__----------- 9.50 |... 30. 00 10.00 | 16. 00-16. 75 | 
October --..-..------- 22 e eee 9.75 | -- 30. 00 10.00 | 16. 00-16. 75 

November-_-_-._____._.--_-.-.---2-------_-- 9. 00 11. 00 30. 00 10.00 | 16. 00-16. 75 
December. ._-.-...--..-----.---------_---- 9. 00 10. 25 30. 00 10. 00 | 16. 00-16. 75 

ee 
1 Metal and Mineral Markets, vol. 3, 1932. 
2Iron Age, vols. 129 and 130, 1932. 

INDUSTRY IN 1932, BY STATES 

COLORADO 

Only 333 short tons of fluorspar, from one mine in Colorado—the 
Ranch, near Brown Canyon, Chaffee County—were produced and 

| shipped in 1932.
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| _ Some development was reported at the deposit near Cowdrey, wos 
Jackson County, and at the Gilpin prospect near Longview, Jefferson ag 

| County. | o | | | - 

mo ILLINOIS | a 3 

Approximately 7,500 short tons of fluorspar-bearing rock, equiv- os 
| alent to about 3,800 tons of merchantable fluorspar, were mined at | . 

6 mines or prospects in Illinois. Of the crude ore mined, 6,169 tons Oe 
were from the Spar Mountain and Daisy mines and the remainder 
from the Crystal and Eureka No. 4 mines and the Dimick and Taylor 8 
prospects. No ore was mined at the Hillside, Victory, Empire-Knight, _ 8 
and Douglas mines, but shipments were made from stock pile. The tS 

_- Hillside mill treated 14,921 tons of discarded tailings. Some develop- og 
- ment was reported at the Crystal mine and at the Taylor prospect. __ og 

Some high-grade ore from the Crystal mine was jigged at the old ud 
Haffaw plant, Mexico, Ky., to determine the possibilities of producing os 

| acid-grade fluorspar. The flotation mill of the Franklin Fluorspar oy 
Co. was inactive in 1932. The quantity of fluorspar-bearing material TR 
milled in Illinois was 24,000 tons from which 6,646 tons of merchant-_ og 

| able fluorspar were recovered—a loss of 17,354 tons in milling and a ag 
ratio of 3.611:1. The low recovery in 1932 was due to the milling of 8 

: 14,921 tons of tailings from the Hillside mine. — | 8 
7 ‘Shipments from Illinois were 9,615 short tons, a decrease of 66 — 

percent from the previous year; of this total, 3,315 tons were moved to woe a 
their destination by the Ohio River. — fe 

we 7 | KENTUCKY | : : BS 
.. Fluorspar-bearing rock equivalent to approximately 11,000 short ee: 

tons of merchantable fluorspar was mined at 30 mines or prospects 8 
in Kentucky; shipments of fluorspar.from Kentucky were 14,725 short _ os 
tons, a decrease of 37 percent from 1931. During 1932, 50 ounces of — eg 
optical fluorspar were sold. 7 | OS 

Caldwell County.—Fluorspar mining in Caldwell County was con- gh 
_ fined chiefly to the properties of the S. L. Crook Corporation and & 

the newly opened deposit of the Princeton Fluor Spar Co. The latter 3 
property was equipped with a crusher, a washer, and jigs. a 8 

_ Crittenden County— Mining in Crittenden County was largely con- oy 
_ fined to properties where fluorspar occurs near the surface. During “ 

1932 development work was practically suspended, and few additions 4 
| and improvements were made to milling equipment. Shaft sinking ce 

) was in progress at the L. F. White and Hayshed properties, and the oe 
property of the Pepper Box mine was prospected without success. 8 

| Jigs were installed at the Hodge and Brown mines. The Tabb No. 1 ou 
| and Wheatcroft shafts were relined, and minor repairs were made at . 

the Lafayette mill. | | | os 
Lnvingsiton County—tThe results of work begun in 1931 and con- . 

tinued in 1932 on a property in Livingston County, across the Ohio , 
River from the Fairview-Rosiclare deposits in Illinois, are noteworthy. 
Shaft no. 1 was sunk 220 feet, and 200 feet of drifts along the vein 5 
disclosed an average width of 5 feet of fluorspar between the walls. : 
According to E. C. Clark, this development is on the probable exten- : 
sion of the Rosiclare fault. | : 

Shaft no. 2 1s 1,500 feet from shaft no. 1; it is 125 feet deep. At 112 ' 
7 feet shaft no. 2 passed through a blanket vein of fluorspar. At this yet
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shaft 125 feet of drifting in ore averaging 6 feet in width were done. sy 
~~ About 600 tons of high-grade ore were produced in the course of : 
bes: development. According to E. C. Clark, this deposit is unusual in 
a that itis in the Renault formation and above the Rosiclare sandstone, ==> 
~ whereas the blanket deposits around Cave in Rock are under the C/ 

Be Rosiclare sandstone. 7 CO : : Be 
Bo NEVADA) a - , 

PO Only 49 short. tons—from the Baxter mine—were shipped from 

—  s Nevada in 19382. 00 oe ee 
Boo _ A plant consisting of a concentrating and a grinding unit (capacity 
. 1% to 2, tons an hour) was installed at the Daisy mine during 1932. — a 

BW AMPSBTRE 

ee Deposits of fluorspar near Westmoreland, Cheshire County, were 
7. examined during 1932 by Wm. Spence Black who leased the Stoddard > 
.»- property; some development was done, but no fluorspar wasmined. 

Be eS NEW MEXICO we oe 

* The small shipments of fluorspar (529 short tons) from New Mexico - 
“were chiefly from near Las Cruces, Dona Ana-County. re 

@. + Operations at the Alamo mine were confined to some development; 
~~=—~S™”*«étto: ning and milling 120 tons of ore, and to shipping a carload of — 

eo ground fluorspar. 7 | | : et 
we The La Purisima Fluorspar Co. leased a property near Deming, | 

ae Luna County, and was engaged in developing ore, building a mill for | | 

kes the’ production of ceramic-grade fluorspar, and shipping a carload of | 

* ss ground fluorspar. — a Oc Oo 

SOCKS AT MINES OR SHIPPING POINTS , a EE 

— -. According to the reports of producers the total quantity of fluorspar 
oo in stock at mines or shipping points at the close of 1932 was 97,210 
nt short tons, a decrease of 8 percent. These stocks consisted of 42,000 
: tons of crude fluorspar (calculated to be equivalent to 21,000 tons of 
: ready-to-ship fluorspar) and 55,211 tons of ready-to-ship fluorspar. 

: Stocks of fluorspar at mines or shipping points in the United States, 1931-32, by 
. States, in short tons 

| 1931 1932 

State | 

| Crude! feany, Total | Crude! pean, Total 

Colorado..-----------------2-2------------| 288 40 275 235 4o| 25 
: Mllinois......... sen] 8,943 | 37,1385 | 46,078 | 8,021] 33,054] 41, 075 

Kentucky... 220. 83,552 | 25,344] 58,806 | 33,570] 21,856 | 55, 426 
Nevada..--...---.------------------------ 408 |...------- 408 125 209 334 

New Mexico--__.._------------------------|---------- 22 22 |_.-------- 52 52 
Texas. ...-----.-2-2. 2sse sees es eeeeene ee 48 |._..-.---- 48 48 |.......--- 48 

43, 186 62,541 | 105, 727 41, 999 55, 211 97, 210 

a 
1 The greater part of this crude (run-of-mine) fluorspar must be beneficiated before it can be marketed.
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: | ss IMPORTS AND EXPORTS sed. | 48 

The total imports of fluorspar into the United States in 1932 were a: 
13,236 short tons (6,152 tons containing more than 97 percent and ge 
7,084 tons containing not more than 97 percent of calcium fluoride), os 
valued ? at $132,665, a decrease of 36 percent in quantity and 37 sg 
percent in total value from 1931. The value assigned to the foreign ag 
fluorspar averaged $10.02 a ton. The cost to consumers in the 8 
United States includes, in addition, the duty, loading charges at the Se 
docks, ocean freight, insurance, consular fee, and freight from docks to ee) 
manufacturers’ plants. | | ee 

The imports were equivalent to 52 percent of the total shipments of : a 
| domestic fluorspar in 1932 compared with 39 percentin 1931. | a 

If the following table is compared with that on page 726 it is noted oe 
that manufacturers of ceramics and hydrofluoric acid purchased’ a j= —% 
considerably larger proportion of fluorspar from importers in 1932 ee 

| than in 1931. For example, in 1932 ceramic manufacturers purchased as 
| 4,036 tons from importers and 4,857 tons from domestic producers, ae 
- whereas: in 1931 their purchases were 3,882 tons and 7,275 tons, - A 

‘respectively. Similarly, in. 1932 hydrofluoric acid manufacturers ag 
purchased 3,494 tons from importers and 738 tons from domestic “ 4 

| producers compared with 6,556 tons and 4,386 tons, respectively, in = 3 
1981.00 a oo 4 7 The following table was compiled chiefly from data. courteously 8 
furnished the Bureau of Mines by importers; it shows the distribution we 
of the fluorspar imported into the United States in 1931 and 1932. eg 

i ; Distribution of fluorspar imported into the United States, 1931-82 | ke de 

| . [Distribution partly estimated by Bureau of Mines] a - a | of 

: | 1981 . 1932 , sy 

| wo Selling price at tide- Selling price at tide- ek 
‘Industry —_ ' water, including water, including a 

| ; Short duty ~ | Short duty ce ok 
Oo , tons |  —r—r—STsCittom a 

: | Total | Average Total | Average . ae 

$f J J] | —__ 4 
Steel...---------------------------------| 8 340] $141,657 | $16.99} 4,253 | $70,139] $16. 49 a 
Foundry......--------------~------------| 96 1, 681 17. 51 |..-.-.-.-.]---..-----|-.-.------ we 

| Gllass....-.-..0.------.sss2sessessee-) = 963] = 95,563 | = 8225] 2,963] 83,682] 28. 21 of 
Enamél.--.-.-.-.--....-.-0.-.--2---- = 919} 30,469] 33.15]  1,073| 29,797] 27.77 3 
Hydrofluoric acid....-..-..-.-.-.-------| 6,556]  168,962| 25.77} 3,494] 88864] 25.43 of 
Cement.........-.---------------------- 300 5,289 | 17.63 110} 2,200} 20.00 - oy 

: —— PP —_—__}—— oat 
co 19,174] 443,621] 23.14] 11,893} 274, 582 23. 09 ee 

: Optical_..........-----------------------|----------]------------]-----+---- 1 (2) (7) tts 
Undistributed_..........-..-------------]. 295 (*) (*)  |..--------|----------)---------- oat 
Unsold.....--c02-c2-cseecneenseesneene-| 1,240 | .--------f e-n--ne-] 842 [OTT “A 

_ 20, 709 |......--.---|----------] 18, 286 |---..-----}..------- oo 

- Data not available. : 

2“<'The value of imported merchandise * * * is the foreign value or the export value, whichever is a 
higher—that is, the market value or the price at which the merchandise, at the time of exportation to the % 
United States, is offered for sale in the principal markets of the country from which exported, including the of 
cost of containers or coverings and all expenses (including any export tax) incident to placing the mer- 
chandise in condition ready for shipment to the United States.”? As defined in sec. 402 of the tariff act of “
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oa The following tables show the imports of fluorspar into the United = =—s_—© 
Be States by countries in 1931 and 1932, by countries and districts in 2 
Be 1932, and by countries from 1928-32. | - “ 

: ee : -—- Fluorspar imported into the United States, 1931-82, by countries : | | 7 

vs - | “ - [General imports] oo - | an i. 

be | | | 1981 19320002 | 
eo Country fs Op . 
es | : a | , , Short tons; Value |Shorttons| Value — os 

eo a a Australia._____..-----------2--e2e en eee eee een weeee------|---------- (Oe $196 A 
Be Belgium __-_._-_.-----1--------------------------------} 1L oo $170 were nn nnn [nn ee eens ae oo an Canada_._...--_.--------.-.----------2---- eee 280 2,313 |----.-------|---------.-- S ee China_.2.--2-2-2 2-2 eee eee 202) = 1, 811 112 | | 671 3 
foe . France_...-._------------------------------------------ 4, 462 | . 33, 646 1, 578 9, 588. “ 
ae Germany -___.2------- eee eed 6,491 |: 77, 067 5,842} «70,294. 
ey a Italy. eee] , il, 523 24, 267 oa 1, 457 1, 848 : ‘ Ree Spain........_..._.-. 4, 068 31, 786 2,659) 24,881 ~~ 
Bo Union of South Africa............---.---..---.--.--.--| 3, 672 40, 375 1,587| 14,809 
ae United Kingdom-__-..---------------------------------|---2--------[------------| | 8B, 
a | oe - | a 20,709 | 211, 435 | 13,236 | 182,665 

e o ‘1 Less than 1 ton of optical fluorspar. | | | | Se : 
ne 2 Optical fluorspar. : oo Co 

a 7 . Fluorspar imported into the United States in 1932, by countries and districts Cs 

oe ce oe | - [Generalimports] = | a ot : 

Bo . . . SO Containing more | Containing not 
Be . - " . than 97 percent more than 97 per- 
Bee. of calcium fluor- | cent of ‘calcium 
Bey : Country District | ide | fluoride | 

* : . a Short Short oe ee | a, tons Value tons Value | 

ae Australia. _.........----...------| New York...........--.---.|  @ $196 |_-_-------|-------2-- . 
ee China. -+......--.------.------=-| Washington-_-_-._...-__-----|----------|-.2------- 112 $671 

we Buffalo.......---.-----------|----------|------....| 1,052 5, 193 | ‘ France. ------------------------- {Margland.. 2277 weneneene-fee--- oe 526 4, 395 

. . | wenceee---[----------| 1,578 9,588 

Los Angeles___.-.-.-.-_.___- 39 639 112 495 
Maryland..____---....-____- 1, 521 24, 676 1,155 3, 959 

Germany-----.--------------.---|{ New York. _.._.____.-_-___- 17 378 |----------|.-----_--- 
Philadelphia-_______..______- 2, 309 36, 934 560 2, 407 

| San Francisco...____.____--- V7 311| 112 | 495 

3, 903 62, 938 1,939 7, 356 
Italy _-----.---.----------------.| Philadelphia__.__._.___._____ 66 537 1, 391 11, 311 

Maryland.._..-_.__.._-___.- 183 2, 946 916 8. 050 
Spain.......-.--.----------------|}New York_-.._._._..-.-.--- 187| 2,684 2 10 

Philadelphia______.._._____- 225 3, 366 1, 146 7, 825 

595 8, 996 2, 064 15, 885 

. . New York..._._..---__-__-- 459 5, 219 |---| 
Union of South Africa.........--|(Denadalpbian 777 1,128} 9,590 |_.......-}.022222277 

1, 587 14, 809 |... -__|-e-----eee 
United Kingdom._---._-.....__.| Philadelphia__.._.._-_______- 21 378 |_...-----_|--------_- 

6, 152 87, 854 7, 084 44, 811 

pe 
! Less than 1 ton of optical fluorspar. 
2 Optical fluorspar.
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Fluorspar imported into the United States, 1928-82,. by countries | oe 

| EO [General imports] | | an 4 

. Africa Canada | France Germany Italy a | : a 

| Fear | short = sh t Short | short | Short | vy. 4 or or or or or EN tons | Value | ‘tons | Value | ‘tons Value | "tons | Value | ‘tons | Value ; a 

: 1928._.....| 2,661 | $36,471 |........|-....--.-.| 15,072 | $141,434 | 17,601 | $150,872 | 1,033 | $9,600 ee 
1929______-| 6,387 | 75,856 |_._-....|.-----.---] 16,850 | 159,059 | 16,488 | 140,860 | 1,258 10, 528 as 

| - 1930_.-----| 2,712] 31,069 |---.----|_-..----_-| 28,313 | 184,238 | 23,797 | 189,587 | 1,802| 17, 198 ee 
1931_....._] 3,672 | 40,375 280 | $2,313| 4,462| 33,646 | 6,491} 77,067] 1,523 | ~ 24,267 “a 
1932__..-...| 1, 587 14, 809 |.-.-.-_-|----------| 1, 578 9,588 | 5,842 70, 294 1, 457 S 11, 848 SE 

Spain United Kingdom All other Total . : s 

or or or or ee 
os | | | tons | V2lue | ‘tons | Value tons | V2!lue | ‘tons Value eta 3 

| 1928.._....-----.-------------| _ 680] $5,178 | 9,360] $56,585 | 776} $8,560 | 47,183] $408,700 
1929_._..._....---------------| 7, 168 52,039 | 4, 828 30, 580 | 1, 366 12, 053 | 54, 345 480,975 - eS 

" 1930_.....--------------------| 6, 784 53,612 | 5, 756 60, 995 739 7, 957 | 64,903 | 544, 656 i 
1981___.-2-.----.--.----------| 4,068 ]| 31, 786 |----.---|----------| 218 1,981 | 20,709] 211,485 oe 

| 1932__...---.----------------| 2,659 | 24, 881 1 378 112 867 | 13,236 | 132,665 | es 

- Producers of fluorspar reported exports of 25 short tons valued at = 
. $553 in 1932 compared with 311 tons valued at $5,599 in 1931. Of a | 

- the exports in 1932, 20 tons went to Peru and 5 tons to Canada. aa 

| Fluorspar reported by producers as exported from the United States, 1928-82 — ne 8 

oe Short _ Value short ' Value — : o = 

Year tons | Year tons | omg | Total | Average Total | Average Re 

1928....-.---2- oo 398 | $6, 586 $16.55 || 1931._..-...-......-]| - 311] $5,599 $18.00 og 
1999 0 506 | 11, 621 29.97 || 1932......---------- 25 553 22. 19 7 3 
1930. ....--------+- 281 6, 160 21.92 oe 8 
I og 

OC WORLD PRODUCTION a as 

The following table was compiled by the Bureau of Mines from | SS 
official sources as far as possible. ) oo OM 

World production of fluorspar, 1928-32, by countries, in metric tons | 7 ‘ 

Country 1928 1929 1930 | 1981 i 

- Australia: | . 4 
New South Wales. ..-.-.------------------------|---------- 96 205 12 (1) ee 
-Queensland_.____._...-----..-----.--.+----------- 1, 143 602 763 529 ré)) ont 

Canada....-.-_----------.---------------------------]----------| 16, 211 73 36 29 . Oy 
Chosen__..........---.------------~----------------- 950 1, 470 2, 297 (1) (1) fe 
France. _....-------.--------------------------------| 46, 650 52, 968 (1) Q) (2) oe 

. Germany: ? 7 
* 

Bavaria............------------------------------| 48, 552 50, 797 48, 063 26, 780 ) a 
a Prussia_......--..-------------------------------| 37, 365 37, 717 30, 272 12, 842 3 ‘ 

Saxony __......-------------L--------------------] 16,422] 18,491 | 11, 871 6, 937 1). a 
. Great Britain..............--------------------------| 47, 614 42, 432 30, 266 20, 242 (1) 

7 Italy__.....---------------------- eee nea ee------| 4,520 5,740 | 6,655| 5,850] (1) 
Norway 3.__...-.-.-.--.----------------+------------- 310 101 382 275 (4) 2 
Russia {_......--.--.-.------------------------------ 5, 551 () (1) (1) () ns 
South-West Africa_-..-.-.--------------------------- 872 | - 565 |...-------|---------- (4) ; 
Spain._....---------------e---e----neeeue-eaee-------} 2,082 | 18,478 | 11,296 | = 6,017 | (1) oe 
Union of South Africa. .........-...---.--.-------.-- 5, 582 2, 715 1, 520 2, 197 (4) 2 
United States__......_--...-.---.--------------------| 127,450 | 132, 847 86, 952 48, 520 22, 907 

1 Data not available. : 
2In addition to the German States listed, fluorspar is produced in Baden and Thuringia, but data of | 

output are not available. oo 
3 Production from the Tveitst&é Mine. ~ 
4 Year ended Sept. 30. |



Ba — 340 | - MINERALS YEARBOOK _ Pe 

RY OLITE oO 
ce _. Cryolite occurs in commercial quantity and is mined at only one Bo place—tIvigtut, Greenland. The greater part of the product is * ; ©. shipped to Copenhagen; the remainder is exported to the United - .... States, from which country some is reexported to Canada. Mostof _. ..___ the cryolite shipped to the United States is used in the metallurgy of 
. aluminum and in making opaque glass. | Oo a 

ae - According to the Bureau of Foreign and Domestic Commerce the - United States imported 3,782 long tons of cryolite valued at $291,357 
oo | in 1932 compared with 7,908 tons valued at $580,621 in 1981, | oo 

Bee | -, . . . Soy mo 

po a : | | | | |



a FELDSPAR 

oo By H. O. Rogers anp C. GarinER 8 

A sharp contraction of activity in the ceramic industries was : a 
responsible for the further decline in the production of feldspar in 4 

- 1932. The total output of crude feldspar for the year, including both ae 
potash and lime-soda spars, was 104,715 long tons, 28.8 percent less Oy 

- than in 1931 and 50.3 percent less than in 1928, the year of peak a, 

| 250 : 2,000 a 

| 200 ! spa 1 600 ey 4 
| 2 Production 4) \/  @ | | re a 

| 3 | Ss. gd 
gg : a | oe 

HBC _ 1.200 8 . 8 
° ‘. | Q Co a: a me 

| S } a Bo , 
o | = | 8 
F 50} re A J 400 r . | : 4 

| ao . | _ . OO a oo G 

| 1907 1912 I9I7 i92200—ti(<‘aéiS PT 1952: | ees 

Figure 84.—Trends in production and value of crude feldspar in the United States, 1907-32. 4 

production. The value. of crude feldspar produced in 1932 was oe 
reported at $539,641, which represents an average. of $5.15 per ton. os 
In 1931 the average value of the crude feldspar produced was $5.85 | 8 
per ton. . oe | | sd 

, All producing States except Colorado, Arizona, Nevada, and New lg 
York shared in the decline. Especially heavy losses in tonnage were s 
reported by producers in both New Hampshire and Virginia. Pro- os 
duction in North Carolina, the leading producer, decreased 32.4 per- a 

cent compared with the preceding year. on 

Production of ground feldspar also declined sharply in 1932. Sales 8 

by the merchant mills of domestic ground spar dropped from 132,542 2 oo 

tons in 1931 to 104,289 tons in 1932. Prices of the ground product “ 

likewise declined, the average for 1932 being $11.27 per ton compared = 
with $12.30 in 1931. The total value of the ground feldspar sold in o£ 
1932 amounted to $1,174,833, a decrease of 28 percent from the - 
previous year. | | ; 

Figure 84 pictures trends in production and value of crude feldspar - 

in the United States. 738 Oo
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eo : Salient statistics of the feldspar industry in the United States, 1931-32 _ | 

Bec noe / | cae | 1931 | /1982 aS 

ue eee Crude feldspar sold or used by producers: _ . : | bod oe u 
oh - Quantity......----.----------------------1-2-_-------------------long tons_- 147,119} © 104,715 
Bord Value__-_----------------------- +e. _-.-------dollars__}| © 861,059 | - 539,641.00. 
Goo . Average value per long ton. -__-..._---_-_--------_---------------------do----}. 5.85 615-8 
Bes Ground feldspar sold by merchant mills: a - - 
a . Quantity_-._.----.-----.-- ee e----_--__--__-_--_short tons_- 143, 924 107,749: 
Aes Lo Value____-_-----2--------------- +--+ -- ee ----------------dollars__| 1, 853, 393 1, 240, 492 
oe Domestic: | oe . 1. MB 
He ae Quantity__..--.------------_---------------.-----..----------short tons_- 132, 542 104, 289 oa 
Lee a Value___._.-------.--------------------------------------------dollars__| 1,630,917 | 1,174,833... 
mee » Average value per short ton____-------.--------------------------do--.-| 12.30 AWM27 2 
Be Canadian: | : | ae 2 

fie Quantity-.-....---------------------------------------------short tons__ 11, 382 3,460 
Be - - WValue_--..----------------------------- e+ ---------------dollars_.| . 222, 476 65, 659 * 
Be : Average value per short ton---_----------------------------------do_--.| 19.55 | 18.98 
oe Feldspar imported for consumption: . — | Cpr 
Be _ Crude: Oo 
foes Quantity_____---------------------------------_---__-.-___long tons_- 10, 719 1, 872 Po 
Boe o Value... eee -- ee  -- ee --------------dollars__ 95,096] § 14,346 . 
Bee Ground: : oe . — Coe 
Be -. - Quantity......------.-------------------_-------------+---.-short tons_.| © 79 Bo 
Be an Value. -------------------------------2-------+-----------------dollars_- 1,500 |. . 218 

‘. ss Uses.—Feldspar is used chiefly as a flux in the manufacture of 
Ge _ glass, pottery, enamel and sanitary ware, brick, and tile. Its use- | 

ee fulness in the ceramic industry is due to the fact that it melts without 
os _. becoming entirely fluid and when cool forms a strong, colorless, or 
ee only slightly colored glass. In mostformsof pottery itisaconstituent - 
iso both the body, and the glaze. Feldspar is one of the essential — 
a ingredients of opalescent glass, which is being used widely in modern 
Boo building construction. Electrical insulators and similar forms of 
* porcelain also contain feldspar as one of the principal ingredients. — 
re A summary of the consumption of feldspar, by principal uses, is 
Bo given below: — oe a 
oan : : | Consumption of feldspar, by uses | 

ce — . « Percent of 
ee a . . . | total output 

ae ' Ceramic and glass industries.____.........._.2._-_---___._. 87 
a Scouring soaps and abrasives___..._._...__..--_-_---____._. 7 
oo _ Binder for abrasive wheels___.____.___._-.__----_--_-_-_. | 2 
a Poultry grit, roofing, stucco, and other minor uses___________ 4 

A more detailed discussion of the uses of feldspar appears in Mineral 
Resources of the United States, 1930, part II, pages 138 and 139. 

| | Trend of prices.—Although sales realizations of the producers in 
| 1932 declined 8.4 percent compared with the previous year, spot 

| quotations remained relatively firm. One exception appears in ~- 
| quotations on Virginia No. 1 glassmaker’s feldspar, which early in 

the year dropped from $11 per ton, f.o.b. plant, to $9.50 per ton. 
About midsummer quotations on North Carolina white granular 
‘‘glasspar”’ were weak, but prices on this grade were brought back 
to their previous level by improved demand in the early fall. Quota- 
tions on other grades remained substantially unchanged throughout 

| the year, although it was generally known in the trade that conces- 
slons were made to stimulate purchases, especially during the first half 
of 1932. The closing months were characterized by a much stronger 
undertone, and concessions virtually disappeared. 

| Factors restricting output—The decline in feldspar production in 
1932 largely reflects the marked recession in practically all branches 
of the ceramic industry during the year. Of outstanding significance
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~~ to the feldspar producers was the prostration of the construction | ae 
_ industry. Compared with the previous year the value of building en 

contracts awarded in 1932 decreased nearly 56 percent. As a result OE 
- of this decline the consumption of feldspar in the production of san- 8 

itary ware, electric porcelain, tile, and other ceramic products used os 
in the building trades was curtailed sharply. Shipments of bathroom ~ de 
accessories, for example, were only about a third of what they were = 
in 1931, while shipments of porcelain enameled flatware fell off 29 as 
percent. Moreover, the use of feldspar in glass manufacture, which es 
was fairly well maintained in both 1930 and 1931, likewise dropped ey 
during 1932. One indicator of the trend of feldspar consumption in os 
the glass industry is afforded by the output of Uluminating glass- = = 

| ware, which in 1932 fell 37 percent below the 1931 level. ee 
Another factor that continued to influence the feldspar industry ee 

was the spirited competition that domestic producers of pottery and os 
chinaware have experienced recently from foreign products. In 1932 ne 
the total value of pottery imports was 44 percent less than in the OVE 

_. previous year. The-actual number of pieces of ceramic ware 1m- es 
—- ported, however, did not decline by anything like the same propor- = —— 

tion. To illustrate, the actual quantity of household china and por- a 
- eelain products imported during the past year declined only 7 per- RR 

gent, while imports of earthenware crockery and stoneware were only = = = © 
5 percent below the 1931 level. On the whole, however, the effect Ce 
of foreign competition has been somewhat exaggerated. In fact, | od 
exports of ceramic products have about offset imports. Even in 4 
1932, with foreign trade reduced to incredibly low levels and with the os 

- additional handicap of meeting prices of foreign products selling at = = | 
- depreciated currencies, the total value of exports of clay and clay 8 

products and glass and glass products came within $1,886,000 of Oo 
balancing imports. Od Oo out 

——,- Kyanite as a potential competitor —Of more direct concern to the ed 
. feldspar producers is the recent interest manifested in kyanite as a | a 
~ source of alumina for glass manufacture. For some time the use of | eS 

| feldspar in. the glass industry has been expanding, and the prospects cs 
for further progress in this field have been distinctly hopeful. I, | 4 

| however, the properties of kyanite as determined by laboratory tests: - es 
| are confirmed by actual commercial practice, the future use of feld- a 

spar in glass manufacture may be materially curtailed. - ee: 
Investigations seem to indicate that kyanite imparts to glass | oe 

increased. viscosity, more rapid solidification, increased resistance to oo 
both physical impact and thermal shock, and reduced devitrification, et 

| but the glass technologists are by no means agreed on all these points. ues 
On the other hand, feldspar in its raw form, has the advantage of og 
being a natural flux. Kyanite, also, is considerably higher in price, a 
being approximately $25 a ton. | os 
-Imports—In spite of the. reduced duty which went into effect 3 

January 1, 1932, imports of crude feldspar during the year were the a 
— lowest on record, amounting to only 1,872 long tons. Compared with ae 

the 10,719 tons imported in 1931, this is a decrease of 83 percent. 
; The value of the crude imports during 1932 was $14,346, as against a 

$95,096 in 1931.. | : - a 
-_ Imports of ground feldspar declined from 79 short tons in 1931 to ’ 

28 tons in 1932. The value of the ground feldspar imported during . 
the year was reported at $218, compared with a declared value of | 
¢1,500 on the imports in 1931. : 4
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e Co _ Surplus productive capacity.—Like many other mining industries, 
yee the feldspar mdustry is burdened with a large excess productive a 
Bo capacity, which in the past has resulted in price cutting and/other _ 
a _. forms of sharp competition. In milling plants the maintenance of 
ee capacity in excess of requirements has been especially pronounced. 
Bi Moreover, the situation has not been relieved by the adverse business . 
oo conditions of the last 3 years; milling capacity has actually been 
peo augmented during the depression. In addition to the plant of the | 
~». Consolidated Feldspar Corporation at. Kingman, Ariz., which was 

placed in operation late in 1931, plans for the construction of two 
. ss: more grinding mills were formulated in 1932. According to announce- 
» . -  Ments one of the new mills is to be located near Goodes, Va., and the 
~ Other at Alarka, N.C. ~ ea ee ae 
~- With the advantage of more modern equipment the newer mills. 
eo -.. have turned out.a product which has enabled them to make serious __ 
t< —- ’%nroads in the markets of the older companies. Evidence of this is. 
oe _ seen in the drastic reduction in the output of the New England pro- 

~~ ducers. For the country as a whole production of ground feldspar __ 
: . . In 1982 was 49 percent below the 1928 peak, but New England’s 
ee _ share of the total. decreased 76 percent.. During the past year at 
me least one important New. England producer was forced into © 

fo Fecelvership. 
Beer le The output of ground feldspar in 1932 probably did not-exceed 20. 
Ce percent of the total grinding capacity. In 1931 the mills operated at’ 
= about 30 percent of their estimated capacity. = ee 

Be s,s PROGRESS IN TECHNOLOGY a eS 

* _. Several noteworthy contributions were made in the field of tech--  _ 
Be nology in 1932. Of these, probably the most interesting is the study -__ 
oe made at the University of Illinois by C. W. Parmelee and T.N.Mc- 
mo , Vay in cooperation with the Consolidated Feldspar Corporation. 
oe _ The results of the investigation clarify the behavior of typical feld- 
Be spars in ceramic bodies. Briefly, the conclusions are as follows: } 
ee The soda feldspars and the potash feldspars are distinguished by various 
Q - characteristic properties; among these are specific gravity, refractoriness, influence 
oe upon viscosity, and, therefore, the rate of maturing of bodies as indicated by 
~ changes in porosity and shrinkages, also the strength of the bodies. Neither the 
be | modified Klein-Booze method nor the specific-gravity determinations serve to 

| differentiate safely between the two types of feldspars. Feldspars of intermediate 
soda-ash contents have a longer range of temperature change with less volume 
change than either the pure potash or soda feldspars. This useful characteristic 
is conferred upon body mixtures in which such intermediate feldspars are used, 
and such compositions are given a longer ‘‘burning range.’”’ By suitable selections 
of feldspars it is possible to produce with American ball clays bodies having the 

| valuable burning range peculiar to some English clays. The change in the 
feldspar particles in body mixtures is characteristfc and definite for each range of 
temperature. The conduct of casting slips containing feldspars may be notably 
influenced by the degree of ‘‘solution”’ used. - No evidence of a feldspar-silica 
deformation eutectic was found within the range of composition investigated, 
and the influence of additions of silica upon the thermal expansion was slight but 
well defined. , 

Gases from commercial feldspars.—Of equal importance from the 
standpoint of practical operation was the investigation conducted 

: jointly by the Bureau of Standards and the engineering experiment 

1 Parmelee, C. W., and McVay, T. N., An Investigation of the Properties of Some Feldspars: Eng. 
Exper. Sta., Univ. of linois, Bull. 233, 1932, pp. 47-48.
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-_ gtation of Ohio State University for the purpose of determining the es 

nature and quantity of gases obtained from a number of typical a 
ground feldspars when heated ina vacuum.” | | 4 

For some time it has been considered probable that gases derived oy 

| from feldspars or the minerals commonly associated with feldspars ee 

. during the firing process have a significant influence on the physical ag 
properties of bodies and glazes in which feldspar is one of the prin- ca 

cipal ingredients. A summary of the findings of the investigations is. ae: 
given below: oe oa 

| - Water vapor began to come off as soon as the samples were heated above the eee 
: drying temperature; the maximum amount was obtained between 800° and 900° Ee 

GC. The evolution of acid gases started at about 500° C., the speed of the evolu- os 

tion increasing rapidly between 600° and 900° C. No hydrogen and only small ag 
quantities of carbon. monoxide were found. 7 | Ee 

; At 1,000° C. the gases were found to consist by weight of 32 to 96 percent water | 

vapor, of 0 to 59 percent acid gases, and of 0 to 36 percent unabsorbed gases. ae 

| Volume calculations indicated that 1 ml of feldspar would yield 16 to 40 mi of Eh 
water vapor and 0 to 15 ml of acid gases (calculated as CO.) measured at 1,000° C. re of 

. Feldspathic flux for porcelain—Another outstanding accomplish- oe 
- ment in 1932 was the development of a process for preparing feld- | 

- spathic flux for porcelain manufacturers. Previously, makers of por- oS 

| _celain purchased feldspars of different grades and made their own 7 4 
flux by adding quartz, alkali, or pure feldspar. Under the new process ne 

- the manufacturer can purchase a definite flux composition which is 3 

ready for use. The process was developed by C. H. Peddrick and oo i: 

P. W. Lewis and is to be used by the United Feldspar Corporation. 4 

o Flotation experiments—Some progress was also made during the ~ oS 

: past year toward the development ofa cheap and efficient mechanical — oe 

, method of removing quartz from feldspar. Laboratory experiments, as 

-. eonducted by H. G. Iverson at the engineering experiment station of Os 

the University of Utah, tend to show that almost complete separation. o | 

of quartz and feldspar by flotation is possible.’ _ | oo oe 4 

| Advantages of standard classification—After more than 2 years of 4 

operation the commercial standard classification of feldspar (SC 23-30) og 

has been found to be distinctly beneficial to both producers and con- ae 

| sumers. Standardization has enabled producers to give better values, oo 

| more uniform quality, and improved service. For the consumer the ot 

_ ~ advantages are obvious; since the standard classification has been in 8 

effect the manufacturer has been able to compare prices of feldspars ee 

of known particle size, fusing point, and silica content. , os 
| Classification of feldspar is scheduled for further consideration by | ot 

the standards committee of the American Ceramic Society. os 
: % ; tlie! 

. ° eo 

REVIEW OF INDUSTRY BY STATES oe 

The term “crude feldspar” is applied to the lump spar shipped 4 

from the mine or quarry, as contrasted with ground spar, which is Sy 

| the finished product of the crushing and pulverizing mill. Statistics | og 

of production are presented separately for crude and ground spar, | : 

and in accordance with the usual practice in the industry the crude oh 

is reported in long tons of 2,240 pounds and the ground in short tons oe 

of 2,000 pounds. | fs 

| 2 Shelton, G. R., and Holscher, H. H., Gases Obtained from Commercial Feldspars Heated in Vacuo: “ 

Bureau of Standards Research Paper 420, 1932, p. 356. ; : 

p > es, H. G., Separation of Feldspar from Guartz: Eng. and Min. Jour., vol. 133, no. 4, April 1932, “



‘oe 740. - _ MINERALS YEARBOOK | es ee 

ae In years of normal business activity, the quantity of ground spar 
Re produced from domestic crude has averaged about 87 percent of the 
‘> ——-——s erude-spar output; the remaining 13 percent includes spar used for - 
Be purposes not requiring fine grinding and that lost or discarded during 
Ree the grinding process. In 1931, however, sales of ground spar were 8 

only about 80 percent of the crude output, indicating that a consider- . 
— _ able tonnage of crude spar must have been added to stocks. . During | ‘3 
2 -:« 1982 part of the tonnage that had been added to stocks in: 1931 . 
eo apparently was withdrawn as the sales of ground spar represented 

ae nearly 89 percent of the production of crude feldspar. Co : 
in Crude feldspar.—Crude feldspar sold.or used by producers in-'the «© 
ry. United States in 1932 amounted to 104,715 long tons, valued at °— 
oe $539,641, a decrease of 28.8 percent in quantity and 37.3 percentin  — 
ee value compared with 1931. The average value of crude feldspar in = 
Be 1932 at the mine or the nearest shipping point was $5.15 along ton, = 
« .._ or 70 cents lower than in 1931, $1.06 lower than in 1930, and $2.50 ° 
v= . lower than the ‘peak in 1926. The average value for crude feldspar ~.. « 
=. as reported by individual producers ranged from $2'to $12.88 along oo 
=. ton. For New England the value ranged: from $2 to $9.13; forNew 
yo York, Pennsylvania, and Virginia, from $3.84 to $10.64; for North —_ 
oo Carolina, from $4.26 to $6.12; and for the Western States, from $2.64 = . 
he ~~ to $7.78. Te ae , BS 

ee Crude feldspar sold or used by producers in the United States; 1928-82 = 

.. | Se oo Value : “fo Value - 

. Teo | Year | Long tons |_——_-—__ Year: Long tons ;|}——__—____- | 

el a | | Total | Average yo Total | Average | 

Ce  1998._._..--.-..} 210,811 | $1,418, 975 $6.73 || 1931-_....--.-..| 147,119 = $5.85 - 
oe 1929__._.-...__. 197,699 | 1, 276, 640 - 6.46 |} 19382... 104, 715 539, 641 5.15 . 
ae 1930.....--.----| 171,788] 1,066,636| 6.21 | a 

fees , _ Crude feldspar was produced in 14 States in 1932, 1 morethanin — . 
va 1931. Maryland, which reported no production in 1931, reentered — | 
- the list of producers in 1932 with a small output. North Carolina 
2 remained by far the most important producer with an output of . _ 
— 58,465 tons, 56 percent of the total. New Hampshire with 8,718 
SS tons held second place, and Maine with 8,345 tons ranked third. The 

| _ other producing States, arranged in order of importance, were 
ae Virginia, New York, South Dakota, Colorado, California, Arizona, 

Connecticut, Minnesota, Maryland, Nevada, and Pennsylvania. 
The decline in production during 1932 was shared by all of the 

important producing States, but some of the minor producers reported 
substantial gains. In Colorado, for example, the output practically 
doubled, while production in Nevada advanced 25 percent. Smaller 
gains were also reported by producers in Arizona and New York. 

| The greatest declines in production in 1932 were reported by Pennsyl- 
vania, Minnesota, and California. In North Carolina production 
during the year was 32 percent below the 1931 level.
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Crude feldspar sold or used by producers in the United States, 1930-82, by States | a 4 

7 [Value is at mine or nearest shipping point] EN Se ng 

a | | | 1930 1981 1982 8 

state | oa 
| Long tons | Value | Longtons| Value | Longtons| Value — og 

Arizona. _._..-----------------|------------]------------ 4 (1) — Q (4) og 

-. California. __---------2--2---- 6,519 | $54,941; 4,465] $30,857, @) | @) RS 
| Golorado....-...--..-..-------| 1,933] 10,575 |. 2, 953 14, 927 5,612| $20,304 a 

Connecticut------------------- (1) - @) Q) (1) | (2)  @) . | il 

Maine................--.---| 22,788 | 161,681 | 10,220 | 65,417 | 8, 345 41, 874 BES 
Maryland.__...---------------|------------|------------|-----+------|-+---7+----- (4) -(Q) ee 

Minnesota. .-_----------------|------------|------------ (1) (1) (!). (1) ay 

Nevada__._-------------------|------------|------------ (4) (4) © (Q) (1) oes 

New Hampshire-------------- 16, 517 132, 342 12, 573 102, 140 8, 718 61, 416 ae 

New York_-_-_---------------- 5,556 | 37, 790 6, 160 29, 959 QQ. 3 (1) oo 

North Carolina--.------------ 103, 163 §93, 552 86,429 |. 505, 525 58, 465 300, 877 a 

Pennsylvania....-------------|_@) yo | @ () (t) 0) oS 
South Dakota_-_..------------ () Q) 11, 062 39,018} (@) (1) ae 

Virginia.......-.-------------- 6,760 | 38, 048 9,331 | 48, 545 6, 759 31, 990 ae 
| Undistributed..--------------|___ 8,602 | —_37, 757 3, 926 24,676 | 16,816 | 83, 180 ee 

| | ' 1 y71,788 | 1,066,636 | 147,119 | 861, : 104, 715 539,644.02 

‘11 Included under “Undistributed.” - | | ee ag 

| Ground feldspar.—Almost all the feldspar consumed industrially is — o 

| prepared by fine grinding. _ Even that used for facing cement blocks, a 

for covering prepared roofing, for “chicken grits”, and for similar oe 

'-: purposes is crushed to small sizes and more or less graded by screening. =. 

| It has not been practicable to canvass all consumers of feldspar to | ee 

determine the quantities used by them, but all known merchant mills. 8 

or grinders—that is, those that quarry or purchase crude sparand = 

grind it for sale to other establishments—have been canvassed durmg = |=: 

) the past 10 years for statistics of ground feldspar. a. 

The quantity of ground feldspar sold by the commercial mills in aS 

1932 was 107,749 short tons, valued at $1,240,492, a decrease of 25.1 a8 

| percent in tonnage and 33.1 percent in value compared with 1931. oe 

--In 1932 there were 21 producing companies operating in 14 States. a8 
. Twenty-seven mills were in operation during the year, one less than os 

1931. Of the mills reporting 25 handled domestic spar exclusively and ae 

2 used imported (Canadian) spar exclusively. Of the total quantity =. oa 

- ground nearly 97 percent (104,289 tons) was from domestic spar and — oe 

only 3 percent (3,460 tons) from imported spar. In 1931 Canadian ee 

| - spar comprised about 8 percent of the total. : ee 

7 The average value of the ground feldspar from domestic crude in ae 

| 1932—$11.27 per ton—was the lowest on record, being $1.03 less than se 

in 1931 (the previous low) and $5.57 less than in 1924, when the sales a. 

realizations of the producers were highest. The value of the ground “sf 

| product, however, varied widely in the different States, ranging from , " 

, a low of $7.50 a ton.to as high as $20.48. The average value of oe 

: ground feldspar from imported crude in 1932 was $18.98, 57 cents as 

less than in 1931. | : : 

_ Except for Connecticut, Nevada, Pennsylvania, and Maryland, ond 

: feldspar grinding plants were operated during 1932 in each of the : 

14 States producing crude spar. In addition, grinding mills also were ve 

operated in four other States: Illinois, New Jersey, Ohio, and Ten- | 

nessee. | |
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ye wis -". Ground feldspar sold by merchant mills ! in the United States, 1928-32; oe 

oo oe oe a | Domestic Canadian ? | Total : ue 

Bee a Year ber, of . Value Value The | Oe 
ns mi Short _ Short | Short eS 

Eo + tons a tons - tons Value coe 
ae ‘Total Average Total | Average . 

ee 1928___._.| 29 | 202,844 | $2,951,281 | $14.55 | 224,813 |2$507, 747 | $20.46 | 227,657 |. $3,450,028 
Boe 199___--| 29 | 209,808 | 2,880,824] 13.73] 20,774 | 415,423! 20.00] 230,582 | 3,296, 252 : 
Be 1930...--.] 30| 167,380| 2,167,352] 1295] 14,161} 283,563] 20.02] 181,541| 2,450,915 
we . 1931.22. 28 | 132,542} 1,630,917 12. 30 11,382 | 222, 476 | 19.55 | 143,924 | 1,858,393 Se 
ve _-, 1982.22...) 27 | =104,289.; 1,174,833 | 11.27}. 3,460 65, 659 18.98 | 107,749 | 1,240,492 | 

wee oe 1 Does not include potters or others who grind for consumption in their own plants. oe 
ee -. ° # Figures for 1927-28 include some Cornwall stone. _ poe | oo pas 

&. North Carolina led in the output of ground spar asin that of crude 
=. spar by a wide margin. Tennessee held second place, and New York 
» yanked third. These three States together accounted for two thirds 
ee _ of the ground feldspar produced in 1932. The remaining third was 
=. accounted for chiefly by Maine, Virginia, New Jersey, South Dakota,  —_ 
pe Colorado, New Hampshire, California, and Arizona. Comparatively 
: small tonnages of ground spar were milled in Ohio, Minnesota, and 

»..- . During 1932 the production of ground feldspar in Colorado and 
~. Arizona showed substantial gains over that in 1931, while a small. 
ae - Increase was reported for Tennessee. However, the increases in these = : 
i...“ States failed to offset the heavy losses elsewhere. In North Carolina : 
-. . _. production decreased 22 percent below that in 1931, and even more __. 
Be severe declines were reported by many other producing States. The  —_- 
* --. most pronounced decline occurred in Ohio, where the production: of 
hs ground spar in 1932 was 71 percent less than in 1931. oo | 

: me Ground feldspar sold by merchant mills 1 in the United States, 1931-32, by States , 

Be - | 1931 - | | 1932 | 

- . State Domestic Canadian Domestic Canadian | 
‘ . Num- Num- J 

a Tulle | Short Short Tallis | Short Short . 7 mius Ort or mus or or 
: tons Value tons | Value tons Value tons | Value 

: California. ______. 2} (2) (Jie a (2) @) Jive | 
Maine...._._.___- 3| 11, 225; $164, 035}.-...___]_--.___- 41 7,334) $95, 369|_..._._.].-..____ 
New Jersey. -__-_-_- 3) 9,244, =: 171, 985]. 3} 5,967] 108, 679)...-..._}-.--___- 
New York.-_-.-.-- 4) (2) (2) (2) (2) no) (2) (2) (2) Obie | a | O | O | O Wee | Opp. 

or arolina.. - - | Tennessee ZZ if 70588 760,080].......| ff  §]} 59,225) 614,936). | 
Undistributed 3. __ 8| 41,515! 534,817] 11, 382)$222, 476 7| 31,763) 355,849; 3,460] $65, 659 

28) 132, 542} 1, 630,917] 11,382} 222, 476 27| 104, 289] 1, 174, 833} 3,460) 65, 659 

1 Does not include potters or others who grind for consumption in their own plants. 
? Included under “‘ Undistributed.” . 
$1931: Arizona, California, Colorado, [linois, Minnesota, New Hampshire, New York, Ohio, South Da- 

kota, and Virginia. 1932: Arizona, California, Colorado, Illinois, Minnesota, New Hampshire, New York, 
Ohio, South Dakota, and Virginia.
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| | | WORLD PRODUCTION a | og 

The following tables show the most recent figures of production of og 
feldspar in the chief producing countries. Aside from the United = 
States and Canada, these. are Czechoslovakia, Norway, and Sweden. og 
Although Great Britain has an immense pottery industry, 1t appears og 
to have produced no feldspar in recent years. Cornwall stone, a more | 8 
or less decomposed natural mixture of feldspar and quartz, is used oe 

e : e e,e e : co 

extensively as a flux in the British pottery industry. a, 

- World production of feldspar, 1928-32, by countries, an metric tons | | a 

) Country 1 1923 | 1929 | 1980 | 1931 | 1932 a 

. | . ara 
Argentina (shipments)... .---/--------------------- 410 427 196 172 (?) - = 
Australia: i. ) | — ee 

| New South Wales 3..........-.------------------| 49 58 86 i a) oo oN 
South Australia 3__.....-.-.---------------------]. 115 |.....--.-.|----------]---------- 65 oo 
‘Western Australia (exports) ----.----------------|---------- 21 |..-------- 106 (2) ee 

Canada (shipments).-.......------------------------| 28, 936 34,044 |. 24,309 16, 640 6, 279 . 6 ES, 
Finland (exports)-....-----.----+-------------------- 720 460 |. 620 | 67| = (2) eg 
France......-.-.-.-------_--------------------------| 28, 000 12, 300 12, 800 ) (2). oe es 
Germany (Bavaria) -_-..---------------------------- 6, 230 7,697 5, 150. 5, 000 (2) eg 

| India (British)....._.__._-------------2- 2+ een noe ne-| eeneenenn[-enneenne-[-e-eee nee 339 | (2) : a | 
Ttaly.2. 2-0-2 2222222 -------------------------| 4, 960 6, 800 5, 750 4,750 | (2) og 
Norway (exports).......-----------------------------| 24,075 26, 524 19,922 | 15,105. (2). ag 
Rumania.....-....---..-----------------------------| 2,885 | 2,479 1,963} 3,068] (2) - | cn 
Russia 4...__...-..------------------------------+---| 20, 808 (2) Q .| @. (2) : Cd 

_.  @weden.....----------.------------------------------] 39,921 | 39,002 | 38,506] 33,113 | @) oe 
Union of South Africa_-_-_.....-.-------------------- 30 {...----..-]-----.----|---------- (2) vs a 
United States (shipments)-....----------------------| 214,195 | 200,872 | 174,545 | 149,480; 106, 396 _— Sy 

Me 

| 1In addition to the countries listed feldspar is produced in Czechoslovakia. Official figures of output ee 
are not available, but it is estimated that the annual production is approximately 30,000 metric tons. (Stat. ani 

: Com., Czechoslovak Ceramic Society.) a re) 

: _ 2 Data not available. . ae 
_ &Includes some china stone. oe rn 

_ # Year ended Sept. 30. ae 

| | : | oA 
. Feldspar, produced in Canada, sold in 1928-82 _ | — oe 

ky 
| Year Long tons Value | Year Long tons } Value | 7 & ‘4 

| Oe 
ED (:)-. 28, 479 $284, 942 || 1931..........------------ 16,378 | $186, 961 : ‘ 

) 1929. __._----------------- 33, 506 340, 471 || 1982..........------------ 6,179 | 81,107 4 
1930.......----------------| 28, 925 268, 469 - oo d 

ho . | Sebel 4
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. | ' By Otrver Bow tes anv B. H. Sropparp 8 

Asbestos, a fibrous mineral used for fireproof textiles, packings, oe 

and heat-insulating products, is mined in relatively small quantities og 

in the United States. Domestic mines supplied only about 3% per- ae 

cent of consumers’ requirements during 1932. As shown in the sum- at 

mary of statistical data, commercial production in 1932 increased _ 8 
- about 10 percent in quantity but decreased about 11 percent in oe 

value compared with 1931. The increase in volume of production oe 

was due to a moderate enlargement of activity in the plant at Hyde = 
Park, Vt. Although asbestos mining is a restricted industry, the — 

manufacture of asbestos products is an activity of large proportions. 8 

Salient statistics of the asbestos industry, 1931-82 = co a 

| | | | 1931 | 19820 : 4 

o - . oo | oe Short tons| Value Short tons - Value 7 ere oo 

Domestic asbestos sold or used by producers: - 7 7 . . . - : 

“Chrysotile......------------2-----2---2-eeeee eee 2,367| gis} Cy | @ | oa 
Amphibole-....---.--------------------------+-----] 371 7, 259 | (1) @) : oe 

/ otal... ------eeeeeeeeeeeeeeeeeeeee-ee-en-e----} 8, 228 | 118, 967] 3,559 | $105, 292 | ; “4 

| Imports (unmanufactured)...-...----------------------| 186,361 | 3,749,340 | 96, 754 | 2, 250, 200 oe 
Exports (unmanufactured)----------------------------- 1, 714 122, 391. 1, 707 94, 936 a | 

Apparent consumption-..-.-.----2---------------------| 187,875 | 3, 745, 916 98, 606 | 2, 260, 556 eee 
_ Exports, asbestos products. ----------------------------|----------7- 2, 606, 166 |------------| 1, 608, 880 

3 

1 Bureau of Mines not at liberty to publish figures. | - a 

While production figures show no striking departure from those : wa 

of 1931, domestic supplies form so small a part of total consumption RE 

-. that a true picture of the asbestos industry as a whole may be gained xz 

7 only by considering imports and exports. As the accompanying fig- a 

ures show, imports decreased greatly compared. with 1931, the drop a 

in tonnage amounting to about 29 percent and that in value to 40 TR 

' percent. Exports have always been small. — | a 

If stocks of asbestos in consumers’ hands, for which the Bureau of 4 

Mines has no data, are disregarded, a fair measure of activity in the | 4 
manufacture of asbestos products can be gained from a determina- ; 

| tion of apparent consumption—arrived at by adding production to 4 

imports and subtracting exports. The following table of domestic . 

- consumption, value of manufactured products, and exports of prod- . 

| - | 745 | og
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i a ucts shows major trends in the asbestos-products industry of the 
woe _ _ United States during recent years: — | a | ARS 
co a Raw asbestos consumed in the United States and asbestos products manufactured 
a | in and exported from the United States, 1923-32 : ar 

ue . . 7 Apparent _ | ie ; consump- | — | Exports of... ae ye . . tion of Asbestos! | manufac- " ae | Year — 7 raw products | tured-asbes- ee | | _ asbestos (value) | tosproducts  - feo | | (short | (value) we 

ae 98 211,967 | $69,811,681] - $2,850,387. 
ar oo : 1924. 2. ee ee 182, 280 mene een eee lal 2, 529,795 7 Bere 1925... -------------- 222-222-2222 22-2 nee - eo -------+-| | 230,669 | 80,144,986 | 2,383,395 Bo, 1926... 2222222222] aazie7s [| Sapa sid He a a 226, 365 | 87,200,889 | - 2,687,086 —- yo 1928.0). aanesa || 3990" 022 ee : a 1920... .---------- +--+ 22-222 one n een nee 264,873 101, 597, 171 4, 640, 599° S, i ee : 1980222 oe ee 212, 152 | eee eee te eee ee 4, 193,510 . Bee (BL... es eeeenene e ee eeeeee . 187,875 | 60, 574, 579 2,606,166 oe a 1982. 22-2 enna nen ene | 98, 606 |-------------- ~ 1,608,880 

ft Figures obtained from Bureau of the Census. a ne . . cr 

Bo __ Market conditions —Market demands for asbestos products, and 
re therefore for raw asbestos, were small throughout the year. As the eo. _ total value of building contracts awarded in 1932 was only 28 percent 

~ of the 1923 to 1925 average, there was very little demand for asbestos 
-.———spaper, other heat-insulating products, and millboard. Automobile. 
©. ———-«~production was also so low that brake-band requirements were small. 
foe Even the replacement trade, which is more stabilized than the require-  - 
bo ments for new cars, failed to maintain the asbestos-products industry 
be _ at a level higher than the average of 1921 and 1923. Future market 

ne conditions will be controlled to some extent by new developments 
wee In uses, some of which are covered in the following section. , 
Be | New developments in uses.—The well-known uses of asbestos may 
ee be enumerated briefly. The principal asbestos of commerce is known ae as chrysotile. The longer fibers, roughly three eighths inch or more, 
“ are spun chiefly into yarn, which is woven into textile products, such 

: _as brake-band linings, theater curtains, packings, and fireproof suits | 
ne and gloves. Shorter grades are used for compressed sheets, asbestos 
- paper, asbestos-cement shingles, and millboard. The shortest fibers 
. | are used in asbestos cement, fireproof paints, packings, and insulating 
- materials. | 

| ' Amphibole fiber produced in the United States is too weak and 
brittle for spinning or for manufacture of asbestos paper or roofing. 
Special grades of domestic amphibole are used for acid filters, and other 
types are used for fillers and insulation. 
According to Bureau of the Census figures there is a marked tend- 

-ency toward a more extensive use of molded brake bands in automo- 
biles. Of the brake bands made in 1929 about 83 percent were woven 
and 17 percent molded. In 1931, 73 percent were woven and 27 per- 
cent molded. This trend indicates a relatively wider use of nonspin- 
ning asbestos at the expense of spinning grades. 
_A short fiber known as “‘microasbestos,”’ obtained in Austria, has 

given satisfactory results in that country when mixed in proportions __ 
of 4 to 6 percent with asphalt for surfacing roads. . This application 
suggests a possible use of short fibers for road-surfacing purposes in 
the United States.
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~ Asbestos-cement pipe is finding successful use for water mains and a 

- for conveyance of various liquids and gases, particularly for solutions OS 

that must be kept free from iron rust. ae . | ose 

| Asbestos has been found to be a satisfactory polishing agent. A a 

rough asbestos cloth is used for common scouring and an acid-refined os 

asbestos cloth for imparting a high luster. | | | | a 

Perhaps the most important technical development of the year is . a 

the perfecting of a process whereby asbestos may be cemented to steel ad 

by means of metallic adhesives. | | | oe 

" Prices—Prices of Canadian asbestos as quoted in Mineral and “4 

Metal Markets were almost constant throughout 1932. Quotations oe 

per ton at Quebec mines, tax and bags included, were as follows: a 

Crude no. 1, $400 to $450; crude no. 2, $200; spinning fibers, $75 to oN 

- $125; magnesia and compressed sheet fibers, $70 to $90; shingle stock, ar 3 

- $45 to $60; paper stock, $27.50 to $35; cement stock, $15 to $20; and Se 

floats, $10. to $15. The only exceptions to these uniform quotations 4 

were magnesia and compressed sheet fibers and shingle stock, which 8 

were quoted somewhat higher in January. Rhodesian crude no. 1 ee. 

quotations, c.if. New York, dropped from $300 a ton in January to oe 

$250 in February and to $170 for the remainder of the year. Rho- oe 4 

- desian crude no. 2 likewise dropped from $200.in January to $175 in ea 

_ February and to $120 thereafter. Vermont shingle stock was quoted oe 

at $40 to $45 a ton, paper stock at $30 to $35, and cement stock at a. 

$18 to $22 f.o.b. mines. re : a og 

Foreign sources of supply.—Aside from a comparatively small but = = ° © 

increasing supply from Vermont practically the entire United States os 

.. requirements of short: fibers are obtained from Canada. For many as 

years Canada was the chief source of spinning fibers also, but since | aS 

1916 Africa has supplied large quantities, and since 1927 Russia has. Se 

also become an important source; however, according to import — sh 

figures, very little Russian asbestos reached America in 1932. Im- og 

ports of asbestos by classes and countries of shipment are shown in the | a 

following table. Asbestos obtained from the United Kingdom is oe 

chiefly of African origin, and that shipped from Germany comes prin- og 

 cipally from Russia. | og 

Asbestos (unmanufactured) imported into the United States in 19382, by countries | “ 

7 | and classes oo, , oy 7 nd 

| a [General imports] _ | | " x 

| Crade Gncluding) ill fber _|Stucco andrefuse| Total | os | 

“| Bort | yatae | S228 | vatue | Sor value | Short | Vatu 4 

Africa: | a a 
British: | an 

Union of South Africa.....-| 212 | $23,890 |-.------].---------|--------]---------]__ 212 $23, 890 es 

Other. -ae-e---e-----esee| 2,214 | 93,884 [i o2o2 | ot own] -| 1114 | 93, 884 oe 
Canada TT, 805 | 60, 298 | 80, 750 ($1,225,501 | 63, 606 [$827,744 | 94, 670 | 2, 113, 543 “ 
Germany....------------------|  @) 30 |...-.---|----------]--------]---------|  @) 30 ° o 

Italy_.....--------------------- 18 8, 365 |. 67 1,262 | ~ 629 7, 719 714 17, 346 Me 

United Kingdom.._------------ 1 399 |...-----]---.------ 43 1, 108 44 1, 507 “ 

| 1, 650 | 186, 866 | 30,826 |1, 226, 763 | 64, 278 | 836, 571 | 96, 754 | 2, 250, 200 - 

| 1 Less than 1 ton. 
. -
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-. Eeport trade-—As indicated previously, very little unmanufactured 
Be _ asbestos is exported. However, the foreign trade in manufactured Peo Ue asbestos products is considerable. The various types of asbestos 
a | products exported, with the quantity and value of each, are shown in | 

a the following table. Co | ES 

ie a _, . Manufactured asbestos products exported from the United States, 1931 and 1932, > | ee by kinds | | a 

foo a Oo | 1981 | 19320022 
ey De a a : mo Grade ee [_ = os 
ga | | ae a Be - Quantity . Value | Quantity Value soe 

ee os ‘Brake lining: 7 | 7 oe . : Be oo ae oe By Molded and semimolded_-.._....--.-...--._ linear feet-.}. (1) $419, 763 * (4) $396, 548 po » Not molded... -------222..:--+----------do_..-| 3,791, 500 | 720,360 | 1,959,796 | "299/290 ee Paper, millboard, and roll board_-._..........-_short tons_.|_ 635 125, 833 293 61,062. - +, ae ae Pipe covering and cement___..._._..___-.__...__.._do__.. 1,050 | 119,810; ~ 1,226 | 136,140 0% yen “ - Textile yarn and packing__.-.__..._..__-_.2_..._....do__._| - 636 | 662, 030 — 452 | 481, 218 Boe es Magnesia and manufactures_.__..___.______.._........ do... 1,453 | 200, 543 | 610} 91, 117s: ee : Asbestos roofing._.....-.-..----.----.--..._2......squares_. 26,556 | 109, 767° 30, 886. | 59,306 Bee ~ Other manufactures, except roofing-........-..-short toms--| 1,196 | _ 248, 060 | 647 | 184, 274 na 

» REVIEW BY STATES AND TERRITORIES =” 
Roe | Alaska.—Deposits of amphibole asbestos of uncertain quality have 
Be been developed to a limited extent on Admiralty Island, at Chitina 
Be on the Copper River, and at other points, A deposit at Shungnak on ~ 

7 _ the Kobuk River in northwestern Alaska was. described as early as 
ee _ ‘1910, but the material found at that time was of poor quality. Fur- . 
Bees _ ther exploration in this locality has uncovered veins of long-fibered 
Pe chrysotile. of high quality. Specimens sent to the Bureau for exam-. 
Bo ination were of the finest quality ever observed from undeveloped — - 
Re deposits. According to data supplied by Stewart ! the fiber occurs n 
Ba : serpentine and parallels the vein walls, therefore it appears to bea 
be | slip fiber rather than the ordinary cross fiber found in replacement | 
co veins in Canada, Rhodesia, and Russia. Several thin veins have 

Oo been found over a distance of about 2 miles. a 
me | Arizona.—No production is recorded for Arizona in 1932. Sales 
a _ were made from stocks on hand by the Johns-Manville Products Cor- 
Oo poration at Chrysotile and by the Bear Canyon Asbestos Co. at Globe. 

A new highway recently completed shortens the distance to the rail- 
road and greatly reduces the cost of transportation. This will be of 
great advantage to Arizona producers in the future. 

_ Georgia.—Small shipments of mass-fiber anthophyllite (amphibole) 
were made by the Clayton Paving Co., 220 Capitol Boulevard, Nash- 

_ Ville, Tenn., from stock on hand. No asbestos was mined in 1932 at 
the company property near Helen, White County, Ga. 
Maryland.—A high-grade anthophyllite suitable for chemical filters 

was produced in Maryland by the Powhatan Mining Corporation, . 
Woodlawn, Baltimore, from the Jenkins mine near Pylesville. 

Vermont.—The Vermont Asbestos Corporation, 82 Devonshire 
Street, Boston, Mass., which began operation in 1929 at its property 
near Hyde Park, Lamoille County, was fairly active during the year. 

| High-quality mill fibers of various grades were marketed. 
1 Stewart, B. D., Mining Investigations and Mine Inspection in Alaska: Rept. to Governor of Alaska for Biennium Ending Mar. 31, 1933, pp. 21-22.
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Washington——The Asbestos-Talc Products of Washington, Inc., 4 
Burlington, Wash., reported the use of several tons of asbestos from a 

_ the company’s property at Burlington in the manufacture of insul- ng 
lating, building, and roofing products. | | | | Ss 

Oo PRODUCTION IN FOREIGN COUNTRIES os 

As the United States produces so small a proportion of the domestic & 
_ . demand for unmanufactured asbestos, foreign sources of supply have . 3 

unusual interest. World production by countries for a series of years, ee 
- insofar as figures are available, is shown in the following table: __ oe 

7 _ World production of asbestos, 1928-82, in meiric tons —_ | ae 

| | Country 1 1928 | 1929 | 1930 1931 | 1932 | - “S 

Africa: : | Joo a | " a 
| Portuguese East Africa.............-.--.--2_----|.---------[---------- 216 (3) (3) EE 

Southern Rhodesia. ...--------.-----------------| 36, 251 38, 677 34,260 | 21,810 14, 302 . ae 
Union of South Africa.-__-----------------------| 21,821 29, 970 17, 491 14, 221 10, 951 ree 

Australia: Stk 
New South Wales..._._.__-----------.----------|----------|----------|---------- 8. (3) : SEG 
South Australia__......__-_---..--- eee |e eee | 6 (3) a 

. - Western Australia___-.......-....--------------- - 412 259 144 |. 116 (3) ee 
| Canada ‘_____-..----.-------------------------------| 247,690 | 277,647 | 219,641 | 149,047] 111, 562 oe 

: China. __.._._._..-.--------------------------------- (3) 277 315 264 (3) Sea 
Cyprus ?____..-_------------------------------------| 11,765 | 14,017] 5, 487 3,628 | — (3) | om 

| Finland. _.-.-..-------------------------------------|___ 1, 462 1, 563 1, 188 |. 581 (3) oe 
France. ___.._....-------------------------+--------- 730 750 503 (3) (3) On 
Greece____.---.-------------------------------------|  @ r (8) - 2 10 (3) ow 
India, British. — = 2222222222222] 189 g4{. 34| ©) | @. 8 
Italy .__--.-..-------------------------------=------- 4,950 2, 847 _ 851). 682 (3) . cp 
Japan 5___o2 ee ----------| 1, 000 1, 000 1,000; = 1,000 1, 000 . . wy 

- Russia. ___--_-__-_---_-------- eee e--------------] © 26,492] § 29,520 |. 54,083 | 64, 674 @) ae 
, United States.__.__.__----_-------------------------] 2, 031 2,862 | 3,848 2, 928 3, 229 : oe 

| 1 In addition to the countries listed, Bolivia, Brazil, and Madagascar are reported to produce small quan- as 
tities of asbestos. Statistics of production are not available for Bolivia and Brazil, but exports reported are oe 

. considerably less than a ton. Production in Madagascar is reported as follows: 1928, 108 kilograms, 1929, 7 ah 
545 kilograms. | . . ; a 

: 2 Exports. Oe 
. 3 Data not available. . Se 

4 Exclusive of sand and gravel, the production of which is reported as follows: 1928, 20,672 tons, 1929, 4 
_ 17,215 tons; 1930, 36,949 tons; 1931, 6,540 tons; 1932, 3,151 tons. | * , ot 

5 Approximate production. | | 7 oS 
6 Year ended Sept. 30. | oa 

. | : CANADA CO oe 
O | 2 

| Asbestos production in Canada fell to a very low level in 1932. ot 
The tonnage produced was 25 percent less than in 1931, and the value - 

_ decreased 37 percent. Price levels fell considerably below the already ag 
— low average of 1931. The principal markets for Canadian asbestos ) oe 

are in the United States where, as mentioned heretofore, manufac- | oy 
turers’ requirements in 1932 were very'small. * 

| Until the recent business decline Canada was becoming increasingly ° 
important as a manufacturer of asbestos products. According to the : 
Dominion Bureau of Statistics 13 asbestos-products plants were in od 
operation in 1931. Their output was valued at about $1,308,000, a8 
which was approximately $1,000,000 less than the value reported in - 
1930. | : 

Owing to unsatisfactory results obtained from the testing machine a 
used for many years in Quebec, the Canadian National Research : 
Council after exhaustive tests has developed a new standard testing : 

- machine which will make it possible to guarantee the grades of the 
- ‘geveral mill products. It is reported that the new machine has the : 

- unanimous approval of Quebec producers. |
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—- oo Production figures. for 1932, taken from the preliminary report of 
Be. the Quebec Bureau of Mines, are quoted in the following table: 

ae | | Production of asbestos in the Province of Quebec for 1932 es 

a : ee : a : hin Stocks on hand — 
ae | | . Shipments and sales Average Dee. 31, 1932 

ibe , Designation of grade . value per : 

ae or | | a - | Tons Value | Tons | Value! — | 

Be Qrade no. 1 eneneeeneneteceeecteeeeeeeeeee--] 4]. $57,159 | $396.94] 207] $82,167 
Be Crude no. :2___ __-.--+------=------------+---+------] | 313-4 >: 60, 230 192.43 | 3,115-}-. 599,419 —. 

Bo Other crudes---_--.-------------------------------- 14| — 1,832] 130.86 85 11,123 | 
Bo Spinning fiber__......_-.---.---------1-------------| 6, 004 48, 510 91.36} 13,558 | .1,238,659 

Be _ Shingle fiber_.......-2-.2--------------------------} 6, 625 328,895 | »49.64} 7,181 353,988 
We - Paper fiber._..--..---------------------------------| 32,694] 1, 008, 436 30.84| 5,307| 163,668. 
Bh _ Waste, stucco, or plaster-._--..---------------------] 3, 984 92,800 | 23. 29 511 11,901 
Bee - | _ Refuse or shorts. _..-...-.-------------------------- 73, 199 941, 859 12.87 | 18,350 171,815 

Bo os Total...--.---------------------=-------------| 122,977 | 3,089,721 | 24.72 | 43,264 | 2,632,735 
Ho ao Sand, gravel, and stone (waste rock only) ----------- 3, 473 _ 8,369 £97 |---------|----------- 

Be Rota en aeeeeeneeeeeeceeeebeceeeeceeeeeeeee | 126,450 | 8,048, 090 |---------|----eeeeefenee eee 

Bes 1. Values caleulated at average price of each grade. These figures are given merely as a guide to approxi- : 
Wo mate valuation of stocks on hand. | a - 2 ey 

eo a : Norz.—Quantity of rock mined during the year 1932, 1,145,340 tons; quantity of rock milled during. : 
Bee | | the year 1932, 1,029,709 tons; quantity of tailings re-treated during the year 1932, 709,094 tons. — en 

fe | RTCA _ a | 

A 7 | Rhodesia.—Asbestos production in Rhodesia in 1932 decreased 34 
BO / percent in volume and 49 percent in value compared with 1931, due 
Ro in part to a decidedly lessened demand by consuming industries and 

Boe in part to increasing competition with Russia. However, an agree-  - 
on ment has been reached between Rhodesian and Russian producersand = 
eo _ European consumers for an apportionment of orders, and this arrange- 
oe ment has been helpful to the Rhodesian industry. Turner & Newall, 
2 | Ltd., the principal producing company, paid a dividend of 3% percent 
oO for the year ended September 30, 1932, as against 5 percent for the 
e year ended September 30, 1931. Earnings were in excess of the 
fe | dividend. : 

| The following table shows Rhodesian production for 10 years: 

. Asbestos produced in Rhodesia, 1923-82 

a 
Year | Short tons Value Year Short tons} Value 

1923-27 (average)_-.-..--.| 29,475 | £703, 547 || 1930._.-..-...------------| 37,765 | £1,070, 847 
1928__...--.-------------- 39, 960 970, 327 || 1981_..-------------------- 24, 042 386, 493 

1929___.______---- 42, 634 | 1,186,627 || 1932___..._...------------ 15, 766 197, 092 

Union of South Africa.—Recession during 1932 in the asbestos 
industry of the Union of South Africa was not as great as had been 
forecast in the press. ‘Tonnage declined about 23 percent and value 
47 percent from 1931 figures, both decreases being somewhat smaller 
than those recorded for Rhodesia. Maintenance of the industry at a 
relatively higher level in the Union of South Africa than in Rhodesia 
is difficult to explain in view of the handicap created in the former 
country through adherence to the gold standard. A 10 percent sub-_ 

| sidy granted by the Government on asbestos exports to meet this
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difficulty was insufficient to permit competition on a parity with 2g 
7 countries like Rhodesia which were not on the gold standard. Amore a4 

favorable export situation developed when the Union of South Africa — ok 

went off the gold standard in December 1932. a a | a 

It was reported late in the year that all but one of the properties 2 

owned by the Cape Asbestos Co. had closed and that the New Ss 
Amianthus chrysotile mine in the Transvaal had also suspended hag 

operations. Production for several years is shown in the following a 

table. | | | | | - 
Asbestos produced in the Union of South Africa, 1923-32 oe 4 

EEE EIEEEnn SEES GE oa 

: a | ‘Short tons oo : 4 

ve eww Das a | 
. | Trans- pee Natal - Total | - a 

1928-27 (average)-...------------------enno-eeee------| 8,672 | 3,736 vaw-------| 12,408 | £188,682 : 4 
1928____.....----------------------------------------- 18, 976 5,078 |.....-----| 24,054 | 399, 550 a: 

1920.2 TTI) 26, 984 |. 6030 33 33,037 | 497, 393 . 
| 1930... . nnn eee ee eeneeneeeeeee-e------} 18,800] 5,481 |----------] 19, 281 | 340, 795 ass 
1931.02] aatoas | 3, 651 |----2-----] 15,676 | 246,583 “e 
1982__ 2... -.------- eee enn ene n ene nee nee ee-----| 9, 106 2,964 |...-------] 12,070} 180,704 — as 

| The Union of South Africa is unique in that it produces three types 4 
of asbestos—chrysotile, the principal asbestos of commerce; amosite, | 
a long-fibered amphibole used to some extent for spinning; and cro- a 

cidolite, or blue asbestos, used both for spinning and nonspinning ~— coe 

- purposes. The following table shows the tonnage and value of the = = = 

different varieties of asbestos produced. a Oe 

| Asbestos produced in the Union of South Africa, 1930-32, by varieties _ | ty 

| , ne 1930 - | (1981 1983200 | : 4 

| | Short tons| Value | Short tons| Value | Short tons| Value Se “a 

Amosite (Transvaal) .--------------- 3,081 | £36,885} 2,087 | £20, 608 1,301 | £13, 906 Os 
Chrysotile (Transvaal)-------------- 10, 519 | 160,381 9,938 | 125, 439 7, 715 60, 194 ve s 

Blue (Cape)-..---------------------|___ 5,481 | 148,620 | 3,651 | 100,586 |, 008 | OG, OE 8 
| = 19,281 | 340,795 15,676 | 246,583|  -12,070| 130, 704 - 

RUSSIA 4 
As the following table shows, production of asbestos in Russia is ae 

steadily increasing. Figures for 1932 are not yet available, but the 4 

general statement has been made that they were considerably higher on 

than those for 1931. A fiber-concentration plant equipped with os 

modern machinery began operation in 1931, and a new and much 2 

larger plant with a capacity of 40,000 metric tons of asbestos a year oe 

began activity in 1932. | ) vg 

It is significant that the ratio of exports to production is constantly 4 

decreasing—a condition that reflects the great expansion in the manu- 
facture of asbestos products in the Soviet Union. It is reported that. ao 
four new plants for the manufacture of insulating products began os 

operations on a large scale about the middle of 1932. Thus, Russia oy 

is attaining prominence both as a producer of raw asbestos and as a oe 

~ manufacturer of asbestos products. | ok
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SS -__. As noted previously, very little Russian asbestos entered the United — oe 
ee States in 1932, due doubtless to orders forbidding entry of Russianas- = 
i bestos except under bond pending an investigation by the Tariff Com-. 
=... mussion on possible violation of section 337 of the Tariff Act of 1930. 
-. Asa report of the Commission favorable to Russia has been ap- — . 
oe : proved by the President, restrictions on imports have been lifted. = 
e | This decision may have a definite influence on imports during 1933. & 

e . a Production and exports of Russian asbestos, 1 929-31 jt in metric tons | S : 

a 7 _ | 7 | os Year . | ee - a . “a Exports : 7 ae 

a a S000 30,042 | 12: 603: oe 
Be 980 nee eeeeeeeeeeeeeeeeeeeeeeeeeeee 5 088 15,749 
Bos VOB. -- anne nnn nnn nnn nnn enn rennin nanan ence edn neces 64, 674 18, 239 eo ae 

ee | / al Figures quoted from Economic Review of the Soviet Union, vol. 7, Oct. 15, 1932. 7 oe | oe, - 

Be OTHER COUNTRIES = a, 
_—— STtaly.—The most important asbestos deposits of Italy are centered 

ae around Balangero in Piedmont. ‘The fiber isa chrysotile comparable 
.. with that. obtained in Canada. Amphibole asbestos is produced at -. 
Be Valtellina. Total production ranges from 2,000 to 5,000 short tons a “ 

fe Cyprus.—The Cyprus Asbestos Co. has been reorganized as the. 
os _ Cyprus & General Co. Sales of short-fiber chrysotile produced on the = 
po island have béen decreasing steadily during recent years. Business po 
Be - was conducted at a considerable loss during the year ending June 30, © 

on 1932. a me “ Bose . . . | 

a Finland.—One company in east-central Finland produces 1,000 to 
me 1,500 metric tons of amphibole asbestos a year. _ | | | 
ae Ireland.—It is reported that an asbestos deposit at Avoca, County | 
me Wicklow, Ireland, discovered in 1931, will probably be developed in 

the near future. = 7 | 
_ Mezxico.—An interesting specimen of “mountain cork”’ consisting of 

| interlaced amphibole asbestos fibers has been received by the Bureau 
os from San Luis Potosi, San Luis Potosi, Mexico. There is said to be a 
- large deposit of the material which may have possibilities for insula- 

| tion uses. No definite data on location or extent of the deposit are __ 
available.



: - -By R. M. Sanrmyrers anp B. H. Stopparp gee 

In accord with the trend of general business conditions production, OS 
| shipments, and prices of crude barite in the United States declined in ES 

1982 | | | | , } — oS 
The lithopone industry, consuming the greater part of both the © ..| 

domestic and imported material, particularly felt the adverse effect | 

gS 53,000 mT 4] 3 

| oando lt THO Hee ee HL sey ny 
a e ll tl ll mm | | | pest fed Be be | beet -L_ [lcneme*s oe 

/ | P| a ed | Be RS Re RY BS | Bae BS | crore ee 
400,090} St co 1 Bl | el eS oe BL ee + ge 

. Gekbel ee Pe | oy 
| eee Ee ee EEL LEE LE EIL LE L eae OS 

AV. LI THOPONE 45%, | AV. LITHOPONE  58%| AVLITHOPONE 65% AV. LITHOPONE. 64%) ae 
a AV.GROUND BARITE 36% AV. BRUNO BARITE 27% AV. GROUND BARITE 22%|AV.GROUND BARITE §!9% RS 

* AV.BARIUM CHEMS. 19% | AV. BARIUM CHEMS. 15%] AV BARIUM CHEMS. 13%} AV. BARIUM GHEMS. [7% . , as 

ae  ws-1919 | 920-1926 | 1925-1929 1930-1932 | een 
7 : | : | _ ih So : | | 43 

7 oo, sO | | : Ie 2. og 

oo | g(r a s , , 

: 1MPORTS.0-3% we . ~ : ok 

| f ne xe | | : a 
- | fo ye’ re” : oa 

. G . eR 

a ooo" J | 4 
180,946 TONS ‘ 191,150 TONS , 312,89! TONS | 250,985 TONS ; ot 

' FIGURE 85.—Consumption and sources of supply of crude arite, 1915-32. | us 

| of business conditions, and sales during 1932 amounted to a little “4 

more than half the record figures for 1929. Since lithopone is used os 
- principally as a pigment in paints, enamels, and lacquers, the drastic oe 

curtailment in building construction and automobile output, affected es 
= materially the sales of this commodity. Although the floor-coverings 3 

and textiles industries consumed about 15 percent less lithopone 3 
in 1932 than in 1931 they used only 47 percent as much as in 1929. OO 

| The rubber industry, another consumer of lithopone, likewise felt os 
the economic depression, as evidenced by a decline of 68 percent in OE 
consumption of rubber in 1932 compared with 1929 and of 45 percent 3 

in purchases of lithopone compared with 1929. : 4 

Domestic sales of ground barite increased slightly in tonnage dur- 
- ing 1932 compared with 1931. . | 4 

| Barium chemicals, which in 1931 formed the only bright spot in : 

7 the barium industry, showed the most drastic decline of all the 

| 753 a
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ss barium products during 1932. In this group large decreases in sales 
an were registered by blanc fixe and precipitated barium carbonate. 

The latter product is used primarily in the brick and other heavy 
ae clayware industries. — 7 we 
ro _ Figure 85 shows the sources of supply and the consumption of — 
Bo crude barite by 5-year periods from 1915 to 1932, inclusive. Except , 
a for the past 3 or 4 years, consumption, domestic output, and imports 
Pe of crude barite have increased gradually since 1921. The imports, . 
pope principally from Germany and Netherlands, have increased from — : 
BE less than 1 percent of domestic consumption for the period 1915 ; 
be to 1919 to 23 percent for 1930 to 1932, inclusive. = | aa 
wo _ Apparently the barite industry in foreign countries did not feel _ 
«_ the effects of the World-wide depression to the same degree as did the _ 
eo oo domestic industry. German imports of witherite from England in 
Bo 1932 more than doubled compared with 1931 and British exports 

Of barite and witherite increased approximately 20 percent over | 
Wee _ 1931. Italian production and shipments of crude barite and litho- - 
- _ pone were reported as only slightly under those in 1931. D8 

be : Salient statistics on barite and barium products in. the United States, 1928-32 | - , 

Bee gpg t929° fF  t930 fast | 92 

ee - Crude barite: — po ee | | | of | | 8 Bees Produced-.....-.....-.----short tons._] 259,761 | 275,945 |  237,505|  210,930| 138, 572 
Be _ Sold or used by producers: . . 
eo | Short tons..---.-.------.---.------| 269,544] 277,269] 234,982] 174,520] 129,854 
fro Total__........-.--------------| $1, 754, 924 | $1, 850, 706 | $1,538,171 | $904,655 | $745,955 
ye Average. ._--.----------------- $6. 51°] $6. 67 $6. 55 $5.70 $5, 74 | 
feo Imports for consumption: an - 
we | | Short tons.------------------------ 61, 765 85, 729 52,111 73, 080 45, 758 
BH ue:2? 
Ree | ‘Total_......-.-.------.--------] $190,756 | $284,436 | $179,579 | $329,114] $177,954 
Pas Average... 22 $3. 09 ' $3.32 $3. 45 $4. 50 $3. 89 . 
es ‘Apparent new supply 3____short tons_-_ 331, 309 362, 998 287, 043 247, 600 223, 712 
Bo -Domestie___-..-.........-percent_- 81.4 76. 4 81.8 70. 5 79.5 
eo Reported consumption (total) { . 
— | | short tons..| 334,695} 334,406} 325,195} 265,270! —‘187, 561 
wes Barium products: a . 
oe Sold or used by producers: 
mee Short tons.-...--...-.---.---------|__ 298,862 | 299,225] 250,712 | 228,306 | —-177, 836 
. Value....___.____----..--------~--|$22, 451, 208 ($23, 154, 685 |$18, 793, 515 |$16, 365, 522 | $12, 191,374 
- Imports for consumption: 

: Short tons.............-..--------- 28, 349 23, 311 18, 201 12,912 10, 561 ” Value....-_.--.---.---------------| $1, 314, 780 | $1,168,760 | $905,001 | $624,272 | $385, 651 : 
Exports of lithopone: 

Short tons._.......--.------------- 8, 326 4, 556 3, 665 8, 821 3, 212 
Value......------------------------| $387,565 | $463,235 | $380,047 | $341,257 | $270, 195 

1 F.0.b. mine shipping point. 
2 Declared value f.o.b. foreign market. 
3 Barite sold or used by producers plus imports. 

Markets and prices——Trade-journal quotations for crude barite, 
: which normally represent prices f.o.b. mines in the principal produc- 

ing areas, were considerably lower in 1932 than in 1931. Moreover, 
it has been reported that even these exceptionally low prices were 
Shaded somewhat in individual transactions. For instance, in the 
Missouri field shipments were reported at $4 per ton f.o.b. cars. 
The average as reported to the Bureau of Mines by producers was 
$5.74, and the range was from $4.65 in North Carolina to $7.11 in 

| California. | 
In 1932 quoted prices for ground barite remained unchanged, but 

average valuations of sales reported by producers were somewhat
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under those of the preceding year. In the Midwestern area average TT 
prices for ground barite ranged from $13 to $20 per ton. The general | 8 
range for the United States was $13 to $25 per ton. © 0S 

_ Lithopone nominally held its own throughout most of the year, ey 
although the actual valuations of sales reported by producers dechned Ee 

considerably. — a | re - nae 
Due to the slump in demand, barium chemicals declined more in oS 

proportion than did lithopone or crude barite, and quoted prices were us 

reported to have been shaded somewhat. === oe 

According to trade publications, prices of barite and barium prod- one 

ucts in foreign markets held up fairly well despite general trade con-  __ ag 

ditions. Crude barite on the French market ranged in price from 80 to ey 

100 francs per metric ton ($3.14 to $3.92) during 1930 and the first ad 

half of 1931. In the second half of 1931 and the first 2 months of 1932 Ss 
it was quoted at 85 francs ($3.34). From March 10 to December 31 ty 

it remained at 80 francs ($3.14), en nas 

Prices of English ground barite based upon London quotations, Os 
opened: the year 1932 at £7 to £8 10s. per long ton ($24.50 to $29.75) oe 

according to quality and held fairly steadily at these figures throughout SS 

-Lithopone (30 percent grade) was quoted at £20 to £22 per long | oS 

ton ($70 to $77) during the latter part of 1931; for the first half of og 
1932 it was quoted at £20 ($70) and for the last half advanced to at 

-. £21.($73.50). - a | . og 

| ae Range of quotations on barite and barium products, 1980-32 } "ad 

eC CC 

 ptetatand minerat markets® fe Ps 
Grade barite, f.0,b., mines, California_........-.short ton__|_.--+---.-----/].---~---:--2---|$6. 00 ~$7, 00, og 
Crude barite, f.o.b. mines, Georgia__-..--..-----long ton-- $6.50 -$9.00 .($6.00 -$6.50 | 6.00 - 6.50 ~ oe 

_ Crude barite, f.o.b. mines, Missouri #...-.-.----short ton_.|'7.00 —- 8.00 6.00 -- 6.50 |.5.00 - 6.00 - ge 

| Grude barite, f.0.b. mines, Missouri’s_........-.-----do----|46.50 - 7.00 | 5.50. ~ 6.00 | 4.50 -5.50° — 8 
. Ground barite, bbl., St. Louis...-.....--------------do----| 23.00 | 23.00 |. 23. 00° es 

Ground witherite, 90 percent through 100 mesh, f.o.b.|. © ° ae . ee Sy 

| WOPKS ooo nc eenn enn OW. 44.00 [39.00 -44.00 [37.00 -39.00 a 
Ground witherite, 90 percent through 200 mesh, f.o.b. . od 

WOPKS._. 2.2 ene een eee nen MO 47.00 |542. 00 ~47.00 640.00. -42. 00 B 

. . Chemical markets ! | — . ae 

Lithopone, 400 Ib., bbl, l.¢.]_--------------.----2--pound..} .0434-_. 0534] .0434- .05 | _.0434- . 05- te 
Barium carbonate, 200 Ib., bags, f.0.b. works. .-short ton-_.|58.00 -60.00 [56.50 -60. 00 47.00 -57.00 a 

Barium chlorate, 112 Ib., kegs, New York_--.--.--pound..| .14 - ..15 14 - .15 .18%- .15 oe ee 

Barium chloride, 600 Ib., bbi., f.0.b. works._.--short tons../63.00 -69.00_ 63.00 -69.00 (63.00 -69.00 | oe 

Barium dioxide, 88 percent. 690 lb., drums__..-..-pound..| .12 - .13 | .12 — .13 ll - .18 as 

Barium hydrate, 500 Ib., bbl....---...--------------do-..-| . 0434- .0514|] ..0434- .0514| .04384- .0516 4 

| Barium nitrate, 700 Ib., casks__..._...--.-------.---do_---]. .07}4- .08}4] .07}4- .08)4| .07 - 08 a 

Blanc fixe, 400 tb., bbl., f.0.b. works..........--Short ton__|75.00 90.00 |75.00 -90.00 {60.00 -R0. 00. a 

i 
: | on 

. 1 Metal and Mineral Markets, Eng. and Min. Jour. (weekly). Chemica] Markets, New York (monthly). 8 

- 293 percent barium sulphate, not to exceed 1 percent iron, January—August 1930; 93 percent barium Lot 

sulphate, less than 1 percent iron, September-December 1930 and January-February 1931; 95 percent 

barium sulphate, less than 1 percent iron, March-December 1931 and January~December 1932. " 

31 percent iron and 93 percent barium sulphate. —_ ov rz 

4 August to December. . . 

590 percent through 300 mesh, October-December 1931. : ; 

¢90 percent through 300 mesh, January-December 1932. a 4 

Development of new uses.—While there have been no new develop- 

ments in methods of mining and milling barite, except for some experi- oe 

mental work indicating its susceptibility to concentration by flotation, : 

some new uses have been discovered, and considerable effort has been — . 

expended in devising cheaper and better processes for the manufacture | 

| of barium products. | | / 

182217—33-—49 , | oe .



eo  IBB _. MINERALS YEARBOOK = ae 

Boe In the pigments field most of the research work has beenon methods _ 
sof preparing lithopone, which is perfectly light stable, even in the 

Peo presence of relatively large quantities of chlorine gas. eg 
ee Much attention has been given recently to the removal of soluble - 
Pe sulphates from boiler water and water for sugar refineries, paper mills, 
ps tanneries, laundries, and dyeing. A new compound, barium alumi- 
i _ nate, used for water purification, of which the manufacturing process 
be is patented, is now produced on a commercial scale. a : 
a Closely allied with this use is the use of air-floated natural barium __ 
eo | carbonate to replace the more expensive barium chloride in the _ 
po removal of calcium sulphate from salt brine. Neither of these barium __ 
Bs compounds, however, can be used where the resultant product’ is 
be _. destined for human consumption, as barium salts are poisonous in oe 
is comparatively small quantities.! PE | Sr 
ge Patented mixtures of barium compounds have had some previous __ 
we use in glass batch melts. More recently, ground barite has been 
Ben added direct to the glass mixture. It is reported that one principal 
ms advantage is that it lowers the fusion point of the glass with consequent __ 
i savings in fuel, wear on furnace refractories, and repairs.” ee 
y | Only within the last few years has barium carbonate been con- _ 
Bo _ sidered a valuable addition to enamel batches. It functions as a flux, 
a and the advantages claimed are low cost, higher gloss, improved _ 

ae coefficient of expansion, elasticity, and resistance to organic acids? 

Ce | | CRUDE BARITE oe | | 

Bee Sales.— Virtually all States producing crude barite registered appre- 
Po ciable reductions in the quantities sold or used in 1932 compared with 
#  —- 1931. The decrease in sales in 1932 ranged from about 9 percent for 
Bee _ Missouri to approximately 72 percent for Tennessee. North Carolina, 
oo | which has not reported any sales of crude barite since 1925, sold 100. 
a _ tons during 1932. Due to the relatively small decline in its output, 
Oo Missouri contributed 65.8 percent of the total sales in 1932 compared 
i, with only 53.5 percent in 1931. Oo 

: Crude barite sold or used by producers in the United States, 1931-32, by States 

- 1931 / 1932 

| State Short Per. Value f.0.b. at mine Short Fe or | Value f.0.b. at mine 
tons of |———7_] _ tons cf 

| total Total Average total Total Average 

Arizona. _..--......- 2, 139 1,2 $14, 275 $6. 67 1, 271 1 $8, 896 $7. 00 
California...........| - 17, 500 10.0 102, 085 5. 83 7, 789 6 55, 346 7.11 Georgia..---2222222-]_() (2) (a) fawn ee] (8) (3) (0) |... Missouri............| 93, 417 53. 5 539, 152 5.77 85, 458 66 463, 347 5. 42 
Nevada.-...-...-...- 1, 400 .8 9, 600 6. 86 (4) (2) (2) wenennneee 
North Carolina____.|_...-.-...|....-.-.]-----------|------- 8. 100 }.---.... 465 4. 65 
South Carolina......}...-..-.-|..--_---|.----- ef} (2) (>) (2) wnwen--eee 
Tennessee...........| 10,170 5.9 | . 62,903 6.19 2, 825 2 15, 702 5. 56 Virginia..----72] ey | (a) @ fy ®t (2) 
Other States «.......] 49, 894 28. 6 266, 640 |--.--.-.-.-] 32,411 25 202, 199 |_.......-- 

174,520 | 100.0 994, 655 5.70 | 129, 854 100 745, 955 5. 74 

¢ Included under “ Other States”. 
+ Less than 1 percent. 
¢ 1931: Figures cover Georgia and Virginia; 1932: Georgia, Nevada, South Carolina, and Virginia. 

193 eye Conrad, Witherite, Its Occurrence and Uses. Foote-Prints, Foote Mineral Co., vol. 5, no. 1, 

i Weigel, H. M., The Nonmetallic Mineral Industry in 1931, Min. and Met., vol. 13, January 1932, 

seu Mever, H. Conrad, Witherite, Its Occurrence and Uses. Foote-Prints, Foote Mineral Co., vol. 5, no. 1, |
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Consumption by uses.—During 1932 the barite-consuming indus- 4 
_ tries of the United States used 187,561 short tons of domestic and — * 
Imported barite compared with 265,270 tons in 1981, a decrease of 4 
29 percent. This consumption was apportioned as follows: For the oa 
manufacture of ground barite, 34,554 tons, a decrease of 2 percent ae 

: compared with 1931; for lithopone, 120,378 tons, a decrease of 23 4 
_ percent; and for barium chemicals, 32,629 tons, a decrease of 55 os 

percent. = | | | 38 
Thirty-one plants in 13 States consumed crude barite in 1932, com-— va 

pared with 30 plants in 13 States in 1931. West Virginia had 2 oS 
plants and Missouri 1 plant more in operation, while California had od 
2 plants less in 1932 than in 1931. | | — 4 

Crude barite (both domestic and imported) used in the manufacture of barium products oe! a 
, | an the United States, 1928-32, in short tons | oe 

| | In manufacture of— In manufacture of— 2 

Year . Total Year . Total 3 
Ground | Litho- | Barium | Ground | Litho- | Barium os 

| barite pone cals barite pone cals 4 

: 1928._.......| 74,814 | 211,592 | 48,289 | 334,695 |] 1931__....-__| 35,393 | 157,181} 72,696 | 265,270 . oh 
1999. "| 58° 770 | 223,188 | 52,448 | 334, 406 || 1932-__------| 34,554 | 120,378 | 32,629 | 187, 56 E 

- 1930______-_-| 69, 426 | 178,944 | 76,825 | 325,195 | : ee 
| _ ee ee a 

: Domestic and imported crude barite used in the manufacture of barium products os 
| | an the United States in 1982, by States, in short tons | oh 

State | Product manufactured - | Plants! Barite 7 . : 

Missouri-_-_-..-..-.----------| Ground barite and chemicals. .-...-.--.-.----------- 5 39, 050 3 
| Illinois__........-------------| Ground barite, lithopone, and chemicals.-_-.-------- 6 38, 481 - oa 

Delaware and Maryland---.-| Lithopone...............--..---.-------------------- 2 3, 076 ol 
New Jersey..--....----.-----| Lithopone and chemicals__..............-......-_--- 3 28, 798 ok 
Pennsylvania. ..-.....---=---]-.---d0_-.-..-.-.----------------- +--+ +--+ +e 2 23, 028 ae 
California... -............-....| Ground barite, lithopone, and chemicals--—-_...--... 4 14, 555 | “4 
West Virginia. _......-.-.-.--| Chemicals. ..............--.----.-------------------- 3 a: 
Kansas......--.---------.--.-| Lithopone__........---...-.-------------.---- eee ee 1 ae] 
New York._......-.-.---..-.| Ground barite and chemicals. ........-.-...-..------ 2 14, 421 ae 
Georgia. _...--.------..------| Ground barite__......------.------------------------ 1 on 
South Carolina.........-.--..|-.---d0_ ~~... ------------+-- 25-22 n eee eee 1 4 

| Texas __.--.------------------|.----dO_ 2.2 -.- eee eee eee eee 1 | 4 

—_ a1 |e 4 
ee 4 

1A plant producing more than one product is counted but once in computing State totals. 7 4 

Imports.—Imports of crude barite for consumption in the United , 4 
States in 1932 were 45,758 short tons, valued at $177,954, a decrease OM 
of 37 percent in quantity and 46 percent in value compared with n 
1931. and the smallest tonnage imported in any year since 1925. The 7 
average declared or foreign-market value per ton decreased from od 

° ° ~ an 

$4.50 in 1931 to $3.89 in 1932 (14 percent). “
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o a oo oe - Crude barite imported into the United States, 1931-32, by countries = | ms 

fe ggg 98 
Pe o | oe a _ Country - 7 | | - a es Saal oo 

Be pe oO ; | Short tons} Value! | Short tons} Value! 

ye Co Germany.-__...-.-----.-..---.--1--2-- 4-2-2 = eee 41,117 | °$136,677| 35,915 |. $113,185 
wee . Thaly. eee 11 73} 234) 2 Ub oe 
et. . Netherlands. -_-_-.-----------_----------------+-------- 18,553 | _109,180/ 8,181); 55,006: “ 
ee a - §oviet Russia in Europe_-.--..-.22- 2-2 elk 13, 399 ~ 88, 084 | 1,684 Fo 9,702 2 

Be en | 73,080 | 329,114 | 45,758 | 177,984 = 

a ee, _ 1 Value at port of shipment on which duty is levied. Does not include railroad and ship freight charges 
be to this country or import duty. . | of 

Go World production.—The following table shows the output of barite 
ee by various countries from 1928 to 1932, as far as statistics are avail- 
me able | | Be oe os 
e 7 | | ‘World production of barite, 1928—32, in metric tons | 

fo 7 Country . 1928 1929 «=| © 1980 «|S sngst” =| gs 

SO Algeria. wee ee necne cence eee eeeeee eee fee} 1,200} 2,408] ote 
WE a . New South Wales___.-___-_-_---------.- 2]. .. 15440 176 | 124. Qo .. oe 
eo | South Australia...--..---------------- 2, 404 2,001} 1, 560 1,468| 1,548 
gee Tasmania. -...--.------- 0 fee eeee-| 10 [eee] 
Tas Western Australia_......-.-.----------]------------ 2 lise ee -----|--------eee (4) . . 
geo | Austria_....-.--.---:-..-------------------| 2,243 | ~~, 800 496! 87 (1) co 
We . Belgium. __...--2.---.--------------------- 740 |_-----------|-.---------- 60; @). ee 
ee Canada... 2-22 eee ~ 115 OB 60 a ts 0s 
Hees France....--.---.--.----.-----s-----------| 80,050] 41, 625 32, 650 (1) (1) 
oe Germany: | ; . Ct 
ee | Bavaria__..---------------------------} 28,872 23, 406 17,778 7, 835 (1) | 
ree .Prussia....-.-----:--------------------| 232,858 | 260,811 217, 925 160, 482 (1) - 
poe Saxony__....--.-.--_.--..------------- 1, 401 1,870 480 2, 534 ¢3) 
“ Great Britain._-...--..-------2 eee 50, 702 58, 011 59, 647. 46, 312 (1) - o 
o India (British) ...........-------.--.-----. 3, 146 3, 810 6, 906 5, 745 a). 
oe Trish Free State___.....-..---.------------|------------ “Ad 1, 524 864 (‘) 
oe Italy...--------.------ oe sees ee eee] 27,116 | 25, 955 23, 420 24,326 22,130. 
‘ Portugal__._...-------- eee ef fee 80 (1) oe 
ma Rhodesia, Southern__.-_.-.--.---.---.----- 77 | 264]. 249 |____.-.-----|_----------- 
i , Russia?......._.......-.--.-----s| 8, 987 (1) (1) (t) (1) 
7 , Spain.......-.-.-....--..------.---.2.-----| 36,163 | 5, 806 5, 552 8, 539 (1) 

United States.....-_.....-......---..-..| 244-525 | 251,533 | 213,126 | 158, 321 117,801 

1 Data not available. . 
| 2 Year ended Sept. 30. . 

: 3 Includes 2,300 tons produced from quarries. 

| | BARIUM PRODUCTS 

Sales—The total quantity of barium products sold or used by 
: producers in 1932 was 177,836 short tons, a decrease of 22 percent 

from 1931. The aggregate value was $12,191,374, a decrease of 26 
percent compared with 1931. 7 | 

To avoid duplication, the barium chemicals reported herein do not 
include the output of firms that make these chemicals from such 
products as barium chemicals and imported barite and witherite 
purchased in the open market.
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Barium products sold or used by producers in the United States, 1928-32 } | ae s 

| ‘ ; . Blanc fixe (precipitated : 3 Ground barite Lithopone | barium sulphate) os 

oo a Plants Short Value | Plants short Value | Plants Short Value — : z 

1928....__........| 8 | 64,425 | $1,332,228 | 12 | 200,408 |gi9,073,9141 4) @ | 4 
~ 1929.2 lt} 8 | 54,472 | 914, 516 12 | 206,315 | 19,773,864|. 4] (2) (2) ee 

1930_...---------- 6 | 55, 284 | 1,140, 305 12} 164,065 | 15, 897, 683 8 (2) @) | NS 
1931... __-.-...- 9 | 32, 297 656, 769 11 | 151,850 | 12,999, 590 7 | 31,151 |$1, 827, 713 LA 
1932.._.......---| 12 | 33,842 | 563, 902 11 | 121, 667: | 10, 176, 856 7 | 14,454 | "933, 068 as 

. - ., | Artificial barium carbon- | | Se | mo 2 
. ate (chemically precip- Barium chloride Other barium chemicals 3 oe 

. a itated). : DO } a 
| Year. . , | __ | a SE 

|S Plants Ehort Value | Plants ‘tons. _ Value | Plants | Short: Value” . s 

yong. | | 7,626 | $416, 227 31 5,224] $301,400/ 5 | 21,119 |$1, 327, 430 cee 
1929. 222 -------- 4] 7,902. 450, 041 5 | 6, 545 412, 902 7 | 23,991 | 1,603,362 — oS 
1930.---.--.--.-...| 6 5,224| 260,284] (2) | @) (2) 7 | 26,189 | 1) 495, 243 4 
1931__-_----------- 6| 5,687| 253,189] (@) | @) (@) 7| 7,341 | ” 628, 261 oa: 
1932.-._...........|- ..6| 3,295] 149,809] 3] 3,955] 240,843] 5 | ‘623]- 126,836 er: 

1 To avoid duplication, the barium chemicals reported here to do not include the output of firms that make ee 
these chemicals from such products as barium chemicals and imported barite and witherite purchased in ee 
the open market; the total for barium chemicals is therefore not shown-here.;. . . IE Oe han 

4 Included under ‘‘ Other barium chemicals.” - ae . ae 7 os 
- 8 Figures cover chemicals as follows—1928-29: Binoxide, hydroxide, sulphate, and-sulphide; 1930:. Binox- ae 

_ -, ide, chloride, hydroxide, monoxide, oxide crystals, sulphate, and sulphide; 1931: Binoxide, chloride, oxide, _- ore 
and sulphide; 1932: Binoxide, hydroxide, oxide, and sulphide. m ae - ay 

| “The apparent sales of ground barite increased about 5 percent, a 
| amounting to 33,842 tons in 1932. The value, however, declined | a 

sharply. The total value as reported was $563,902, a decrease of 14 Oe 
percent, and the unit value decreased from $20.34 per ton in 1931 to ey 
$16.66 in 1932. While Missouri, as usual, was the center of the 4 
grinding industry of the United States, its proportion of the total 8 

| sales declined from 83 percent in 1931 to 71 percent in 1932. Cali- a 
. fornia, on. the other hand, increased its proportion of the total sales 

of this commodity from 7 percent in 1931 to 15 percent.im 1932. ok 
Lithopone, a chemical precipitate containing barium sulphate and _ “oe 

| zinc sulphide in the usual ratio of about 70 to 30, is the principal a 
outlet for crude barite. The 11 plants in operation in 1932 produced * 

| and sold 121,667 tons of lithopone, valued at $10,176,856, which 4 
represented declines of 20 percent in quantity and 22 percent in value “e 
compared with 1931. The value per ton declined from $85.61 in ss 
1931 to $83.65 in 1932, the lowest value since 1915. , ae 

, Although the total quantity of lithopone consumed, among the a 
three major consuming industries declined during the year under we 
review, the floor-coverings and textiles industries increased their pro- oY 
portion of the total from 13.7 percent in 1931 to 14.5 percent in 1932. i 
The total quantity consumed by these industries, however, declined a 
15 percent. The other major consuming industries decreased their : 
consumption as follows: Paints, enamels, and lacquers, 22 percent, 
and rubber, 32 percent. ‘‘Other industries’’, however, increased their : 

| consumption of lithopone 15 percent over 1931. . Co : 

* . a -
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a _ _ [ithopone sold or used by producers, 1930-32, by consuming industries - — 

- a 7 — 1980 + 1981 1932 Pee 

ho” Short | Percent | Short | Percent | Short | Percent  § - 
ie . | | . |. tons of total | tons of total | — tons of total | 7 

o paints, enamels, and lacquers........-....| 126,076 76.8 | 119, 446 73.7| 93,461 768 —. 
Bes Floor coverings and textiles......-.-.-.---] 23, 656 14.4 {| 20,780 13.7 | 17,601 14.5 — rok 
Be Rubber. .........-.-.-.---.-.-.-.---------| 5, 997 3.7 5,833 | 3.8] 3,955 | 3.2 : 

Other TITTY] 8336}. 1] 71] 88 | 6,648 55 
a . — | 464,065 | - 100.0] 151,850] 100.0] 121,667 100.0 

pe __ The following table gives the annual data on barium (lithoponeand = 
bo _ blanc fixe), lead, and zinc pigments sold or used in the United States 
® since 1927. The large decline in the sales of blanc fixe may be due - 
, we to the replacement of the barium base by calcium in titanium pig- —s_—> 

p ss ents. wg a. coe ny, 
e _ _ The barium chemicals industry, which in 1931 showed increases _ 
i despite general conditions, in 1932 experienced marked decreases in 
Bo sales. Blanc fixe registered a large loss (54 percent in quantity and 
~* 49 percent in value), although the unit value advanced from $58.67 
poo -. per ton in 1931 to $64.55 in 1932. Barium carbonate, chemically — 
eo precipitated, declined 42 percent in quantity and 41 percent in value, 
Be while the unit value increased from $44.52 per ton in 1931 to $45.48 | 

—- n-: 1932, ‘Other baritum chemicals” showed large declines in both # 
B - quantity and value. | SO | ee 

Bo Barium, lead, and zinc pigments sold or used by producers in the United States, 
* : | 1928-32, in short tons / | 

e mh | | Barium Barium o 

o oe Litho- | 507, | Lead pig-| Zine pig- |] Litho- | 97. |Lead pig-| Zinc pig- ear | Taher | pia |uendvie) Zine ie] ear | utho- | plate Mend is] Zine pi 
oo | fixe) | fixe) 

| 192%. ...... 200, 468 (3) 169, 974 185, 127 || 1931__.....| 151,850 | 31,151 | 106, 158 114, 277 
2 1929__.....| 206, 315 (3) 162, 611 187, 760 || 1932__....-| 121, 667 | 14, 454 72; 382 86, 555 

1930..2.2--] 164,065 | @) | 112,448 | 136, 421 | 

1 White lead (dry and in oil) and white lead sulphate. 
— 2 Zinc oxide and leaded zinc oxide. 

$ Bureau of Mines not at liberty to publish figures. 

| Imports and exports—KExcept for natural barium carbonate (with- 
erite) and barium chloride, imports of barium compounds for consump- 
tion in the United States decreased in quantity in 1932 compared 
with 1931. Previously, Germany was the principal source of these 

| compounds, but in 1932 United Kingdom and Netherlands (doubtless 
German transshipments) furnished more than one half of the imports. 
Witherite is furnished almost solely by United Kingdom. 

Exports of lithopone in 1932 decreased 17 percent in quantity and 
37 percent in value from 1931. Of the 3,212 short tons, valued at 
$270,195, exported during 1932, Canada purchased 2,883 tons, valued 
at $237,266, or 90 percent of the total quantity and 88 percent of the 
total value. The United Kingdom, Australia, and Cuba took most 
of the remainder in nearly equal quantities. The unit value of the 
exports of lithopone during 1932 was $84.12 per ton compared with 
$89.31 in 1931.
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Barium compounds imported for consumption in the United States, 1928-32 og 

| | [Value at port of shipment] | | ee a4 

| | _. Blane fixe (pre- | ATtificial barium ote 
Ground barite Lithopone Barium binoxide | cipitated barium (chemically pre- a 

| | sulphate) nitatedy ag | cipitated) a 
Year | Oy 

; Short Short Short Short | Short | ge 

i928.......| 3,008 | $33,378 | 9,885 | $808,200] 6 | $1,310 | 3,680 | $168,923 | 5,22) $116,241 oe 
1929___._.-] 2,924 34,619 | 8,409 | 725,554; (1) 21; 3,501 | 168,367 | 3, 206 69, 236 a BH 
1930_....--| 2,331 26,905 | 7,018 | 595, 597 (?) 28 | 2,994 | 133,260 | 2, 662 52, 427 ae 
1931_......] 1,851 22,415 | 5,674 | 428, 523 (3) li 930 38,083 | 1,110 20, 839 og 

*  19382_......] 1, 594 16,757 | 4,724 | 271,678 (4) 27 656 24, 100 303 5, 630 ee. 

Natural barium | | Barium by- | a eg 
carbonate Barium chloride | Barium nitrate Barium Py- _.| Barium oxide . oe 4 
(witherite) . | er 

oo Year |. ont 

Short Short Short Short Short late a on Value Value . Value Value Value nee tons tons tons tons ~ { tons . - oat 

. 1928.......| 4,311 | $82,434 | 1,172] $25,253] 789 $69,010 186 | $10,031 | (5) (G) as 
1929._.....| 4,376 99,335} 7 3,049 | - 615 56, 770 202 11, 809 (5) (5) oe 
1930__-.._--| 6 2,562 | §& 52, 282 7 372 407 31, 985 220 12, 235 (5) (5) ote 
1931_._.._..| § 2,352 | & 39, 964 6 201 423 29, 796 345 25, 570 221 $18, 870 2 ay 
1932.......| § 2,680 | § 34, 336 39 1, 208 330 21,421 | 2385 10, 494 }* (4) il ae 4 

a _ aa 
. 1 133 pounds. | | ok 

? 222 pounds. , on : a 
3 122 pounds. ob 
£328 pounds. : A 

| 5 Not separately recorded prior to 1931. . a 
_ 6 Beginning June 18, 1930, imports recorded as “Witherite, crude, unground.” oo ES 

7 22 pounds. . a ay 

_Inthopone exported from the United States, 1928-82 : a pe 
| | gf 

. : Value | : Value o 
: Short | Short | oath 

, Year tons Year tons Ng 
Total Average Total | Average .. 4 

1928.................-| 3,326 | $337,565 | $101.49 |] 1931........_____._-.-| 3,821 | $341,257 | $89.31 4 
1929____.-------------] 4,556 | 463, 235 101.68 || 1932...-....----------] 3,212 | 270, 195 84. 12 oe 
1930..----------------| 3,665 | 380,047] 103.70 Ht 
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ae sd By J. H: Hepazs ae , 8 

: The year 1932 witnessed continued shrinkage in world potash = 
| markets in response to declining agricultural income and the drying 

up. of farm buying power. World production and sales fell to a new | 
low, estimated at about 1,280,000 metric tons of potash (K,0), com- og 

| pared with 1,500,000 tons in 1931, 2,018,300 tons in 1930, and =| 
-9418000in 1929, 

| ~ Nine tenths of all potash materials sold find their way to farms as ee 
ingredients of commercial fertilizer to replace the potash annually as 

_. withdrawn from the soil by harvested crops. In many farming areas ass 
and for certain crops a profitable yield per acre can be obtained only © 
with the help of fertilizer. In the old Cotton Belt of the South, for .- as 
example, where cotton has been grown in the same fields for genera- — os 
tions, virtually no crop can be raised if fertilizer is not.used. In fact, 0 
the farmers of the Eastern, Southern, and Central States must have ae 
potash and other fertilizer ingredients, and the potash industry rises _ of 
or falls with agricultural demands. In the United States, farm .in- _ oa 

- come shrank.from $11,900,000,000 in 1929 to $5,240,000,000 in 1932; oe 
fertilizer sales dropped from the 1930 peak of 8,200,000 tons to = =, 

- 4,250,000 tons in 1932; and potash consumption declined from > Os 
$90,000 short tons in 1930 to 167,665 in 1932. SO 8 

In the face of these adverse conditions the domestic potash industry oN 
continued production at virtually the 1931 level. and materially. ot 

- improved its position by winning a larger share of the domestic oe: 
market and greatly increasing its productive capacity. It is esti- 8 
mated that within a year potential production will be well over 200,000 os 
tons of KO annually. | | “a 

Low costs have enabled shippers of crude and refined salts from as 
New Mexico deposits to overcome the handicap of high freight | “ 
charges and compete on the Atlantic seaboard with European pro- i 
ducers. To what extent domestic producers will supply future Ameri- | Q 

| can potash requirements is a matter of conjecture, but the competi- oe 
: tive basis now established and the facilities and reserve that will - 

| presently be available have definitely freed this country from depend- 8 
| ence on foreign sources. . | a : : 

Interest in the New Mexico deposits continued during the year. . 
The mine near Carlsbad was a steady shipper of crude muriate, and a 
operation of the refinery was begun in September. Drilling in the = 
Carlsbad area by another company was successful in finding an exten- : 
sive body of sylvinite at a.depth of about 1,000 feet, and a shaft has / 
been begun. Potash from cement-kiln dust again entered the market. | 
This is the product of a new process, the commercial success of which | 
might foreshadow general resumption of byproduct potash recovery . 
from this source, with a potential annual production variously esti- 7 
‘mated at 50,000 to 100,000 tons of K.0. © . 

a | ee .
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fo The improved position of domestic producers in relation to the 
go domestic market is apparent from figure 86, showing domestic sales . 
ee - and consumption for the decade 1923-32 in short tons of available oS, 

KO. eo | ee 
me oo | Salient statistics of the potash industry in the United States in 1981-82 OS 

oe | oe [Production, sales, exports, and imports of crude potash materials, 1931 and 1932] re Os 

a ey be 1931 1932 | | 1931 | 1982 oe 

(°.- Pyoduetion......-short tons..] 133,920] 143, 120|| Imports.__......-short tons..| 577, 195] 330, 964 7 
Ro Sales............---.--.d0..--|_ 133, 430| 121, 390||._ Value-_-.-------.--..-.---- ae 8 
eo oe  Walue_..._-2-------------- $3, 086, 955 $2, 102, 590 Exports... _--.-.-short tons-. 32, 460) 2, 034 

ae 7 _ Average value per ton-..-| $23.14) $17. 32 Value... __---.----------|$1, 267, 108} $70, 028 ; 

Rec _ Prices.—Firm, but somewhat lower, prices prevailed in 1932. A | 
eo - number of concessions advantageous to the fertilizer industry were 

TTT” 
eter pce ee ae $280 CY : - oo 7 ae 

0 PREC CNN Bad So Ss | _ . 

Big #00 \l | | , “CEECCEeTy bo. - Biso | | F Scococeeree Role = 100 : 

EE et 
ERT TE | LL 

: 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 

FiGuRE 86.—Trends in domestic sales and consumption of potash (K20), 1923-32. , 

made in the new price list of foreign potash materials for the 1932 
season (May 1, 1932, to Apr. 30, 1933) issued in May 1932 by N. V. | 
Potash Export My., Inc., sales agents for French and German pro- 
ducers. The list price of sulphate in bags was reduced from $48.25 
to $47.50; and 20 percent kainite in bulk was lowered 65 cents to $12. 
Other base prices were unchanged, but the extra charge formerly 
made if salts tested above the guaranteed minimum was discontinued, 
and a pro-rata allowance for undertest was established. This is _ 
equivalent to a price reduction that might amount to $1 or more per 
ton, since potash salts frequently test well above the mimimum. 
Summer discounts were increased 1 percent; a special discount of 2 

percent was allowed on orders placed prior to June 1, 1932, for ship- 
ment May to September 1932, inclusive, and on orders placed prior to 
July 1 for shipment from Europe any time between July 1, 1932, and 
April 30,1933. Regular discounts ranged downward from 12 percent on 

| orders placed prior to June 1, 1932, for prompt shipment to 2 percent on 
orders placed prior to December 1, 1932, for shipment during December, 
January, and February, and net list on orders placed on or after 
‘December 1, 1932, for shipment between that date and April 30, 1933.
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Prices were guaranteed against reduction until May 1, 1933. Pur- ae 
chasers of quantity requirements under contract were protected : ey 

against underselling by other responsible producers of substantial age 
- quantities of potash salts of the same grade and quality by an arrange- a 

- ment whereby the selling company agreed either to meet the lower od 
price or cancel part or all of the contract. oy an ere 

- Base prices of foreign potash materials prevailing from 1926 to 1932, ag 
as supplied by N. V. Potash Export My., Inc., are given in the follow- as 
ing table. a , | od 

| Quoted prices of different grades of potassium salts, 1925-382 . ve 

| [Per ton of 2,000 pounds, c.i.f. Atlantic and Gulf ports] os oes a 

oe ae . - oe Oct.1, | Dee.1, | May1, | Feb. 25, | May 1, oN oy 
| , 1925, to | 1926, to | 1929, to | 1930, to | 1932, to ra | 

oO Nov. 30, | Apr. 30, | Feb. 24, | Apr. 30, | Dee..31, oan 
1926 | 1929 1930 - 1932 1932 . a a 

| Sulptiate, 90 to 95 percent Ki80.......---{ bate | "4a60 | "aso | “aeis| tees 
_——- Murfate, 80 to 85 percent KCI.......------{in bulke.| 3865 { 3480] 3518| 35.55 | 35.58 oe 

Potash-magnesia sulphate (double manure fn bags... 26. 35 27. 25 27.50 | 27.80 | - 27.80 oy ot 
| salts), 48 to 53 percent K2SO4.._....-----lin bulk--| 25.10 | 25.65 | = 25.90 | 1.26. 20 |.---..---- on 

| Manure salts, 30 percent K:0....---------{in bulk} 18:00} i875] 18.95] 19.15 [i876 os 
_———--Kainite, 20 percent K:0.............------{in baie] a8 1240] 1250| 1265[7 i200 a 

-—— Kainite, 12.4 percent K20.....-.-..-----{in pale] 8.00} 9.00] 9:10 [aww . 

1 Price not quoted after May 1,193). = 7 | oy 

| Prices for domestic potash materials per short ton, c.i.f. Atlantic and at 
Gulf ports, for the 1932 season, were announced by producersin June, Og 
as follows: | 4 

Manure salts, 25 percent K,0 minimum.___..._------------in bulk__ $15. 00 | 4 
, Manure salts, 30 percent K,O minimum !______.---.----------do.-.. 19.15 os 

Potash muriate, 95.98 percent KCl (equivalent to 60.62 percent {f° bags 40. 50 os 
| K,O) tut_...--.-----.----------------------------------\in bags 42. 30 boyd 

_ These base prices were subject to a discount of 5) percent through- oe 
out the season. A contract discount of 10% percent was allowed on “ 
material ordered for June-April delivery, subject to the buyers’ taking OM 
a minimum of 20 percent of estimated requirements during the June- 4 

- October period; 10 percent in November; 15 percent in December; 25 oS 
percent in January; and the balance as required. Prices were guaran- | 3 
teed against decline. There was no charge for overtest, and a oS 
pro-rata allowance was made for potash content below the specified s 
minimum. og 

Discounts on California muriate were allowed as follows: For ship- " 
ment in June, 14 percent; July, 7 percent; August, 6 percent; Septem- 
ber, 5 percent; October, 4 percent; November, 3 percent; December, 2 . 
percent. Wharfage, handling, and delivery charges on shipments to _ 
inland points were the same as those for imported potash. ; 

Consumption and uses.—The consumption of potash in the United 
States measured by imports plus domestic sales less exports, was | 
449,433 short tons of crude salts, equivalent to 167,665 tons of K,O 

- valued at $10,633,221 in 1932 compared with 678,165 short tons of & 

1 Delivery after September. . :
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pee material containing 262,000 tons of K,O valued at $17,949,393 in 1931-. 
=. "The amounts. represent a decrease of 36 percent in the quantity:of 

-- . K,O and 40.8 percent in value from 1931, and a drop of 57 percentin —_- 
Bo _ the quantity of K,O consumed compared with the all-time peak .__ 
Pe reached in 1928 and nearly equaled in 1930. Of the quantity con- nS 
on _ sumed approximately 27 percent of the crude material, containing 33° 
ee percent of the K,O and representing 23 percent of the total value,;;was 
-..__- produced in this country. About 90 percent of the total supply was 
Be used in the manufacture of fertilizers. | CP 
Be _ Falling prices and surplus stocks of agricultural commodities were  —/ 
eo _ Teflected in greatly decreased sales of fertilizers, which slumped toa __ 
: new low in 1932... Ten crops normally divide 95 percent of our fertili- 
e - zer consumption, as follows: Cotton, 31.4 percent; corn, 22.5 percent; - = 
. ss potatoes, 10.3 percent; wheat, 10.2 percent; tobacco, 7 percent; oats, 
a 49 percent; citrus fruits, 3.6 percent; hay, 2.7 percent; sweet potatoes, . 
e  s«s7 percent; and’ tomatoes, 1.2 percent. All others take the balance 
Bo (4.5 percent).? The inevitable effect of 6-cent cotton, 20-cent corn, =~ 
Be and’ 33-camt wheat on the potash market is apparent from these _. 
&  * figures. > OL . | | es 
Be “Contraction in. the chemical market amounted to only about 16 . 
pe percent compared with a shrinkage of about 38 percent in the agri- _—.. 
be -  culturalmarket. © oe 7 ae 
Bee ae - PRODUCTION AND SALES a 

Be Potash salts produced in the United States in 1932 totaled 143,120 
s -— short tons, containing the equivalent of 61,990 short tons of potash — 
Pon (K,O), an increase of 9,200 tons (6.9 percent) in the salts produced | 
Be and a decrease of 1,890 tons (8 percent) in the equivalent potash = 
Be content compared with 1931. The average content of the salts pro- . 
cya duced calculated as potash was 43.3 percent compared with 47.7 | 
oe percent in 1931 and 57.9 percent in 1930. The decrease for 2 succes- —~ 
Po sive years in the average grade of material produced was due to in- , 
oe creasing shipments of crude salts from a mine in New Mexico that | 
aa _ started regular production in 1931 and increased its output in 1932: 
a At this property a refinery was completed during the year and began 
oe manufacturing refined salts. a 
. Sales of domestic potash material dropped 12,040 tons—from 

133,430 tons equivalent to 63,770 tons of potash in 1931 to 121,390 
tons equivalent to 55,620 tons of potash in 1932, a decrease of 9 per- 
cent in gross tonnage and 12.8 percent in potash content. Sales were 
21,730 tons less than production, and stocks increased by a like 
amount to approximately 41,000 tons of material equivalent to 
28,000 tons of potash. The drop of 12.8 percent (in terms of equiva- 
lent K,O) in sales of domestic potash compares with a decrease of 36 
percent in total consumption of potash from domestic and imported 
salts. The total value of domestic potassium salts sold ($2,102,590) 
was $984,365 less than in 1931, a drop of 31.8 percent. The value 
per unit (20 pounds) of K,O was 37.8 cents compared with 48.4 
cents in 1931 and 52.7 cents in 1930. 

: Production and sales by States and by sources cannot be given 
without disclosing individual output. A summary of production and 
sales of potassium salts, and stocks in the hands of producers, for the 
past 5 years is given in the following table: 

? Brand, Chas. J., Influence of Agriculéural Prospects on Chemical Industry: Chem. and Met. Eng., 
vol. 40, no. 1, January 1933, pp. 18-22,
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| Potassium salts produced, sold, and in stock in the United States, 1928-82 “id 

8 -.. |. Production oe - Sales ° _ °.. Stocks OB 3 

| . . | Equiv- |. . \Bquiv- | | Equiv- ahd 

- Year. " rn am a8 | Value sun ose ee 
per of| salts | potash| ber of| salts | potash f.o.b. ber of.| , salts. potash . wa 

plants| (short. | (K2O) |plants} (short (K20) |} plant {plants (short | (K20) | oy 

tons) | (short. . | tons) | (short |: . .] tons) | (short ee: 

| | | . toms) | sf; 7 tons) | — | | tons), ok 

1928..........-...| 9 | 104,129 | 59,910 5 | 105, 208 | 60,370 |$3,029,422| 7] 6 2,100 oe 

1929__......------ 5 | 107, 820 | 61, 590 4 101,370 | 57,540 | 2, 988, 448 5 | 12,650) ~ 6,200 “i 

1930_..--.-.-.+.-- 5 | 105, 810 | 61, 270 4| 98, 280 | 56,610 | 2, 986, 157 5 | 20,550 | 11, 000 ae 

1931:._..-..----.-] 6 | 133,920 | 63,880 6 | 138, 430 | 63,770 |. 3,086,955} 3] 20,000 | 10, 500 ag 

7 1932.1]. 5 | 143, 120 | 61, 990 5 | 121,390 | 55, 620 | 2, 102, 590 3.| 41,000 | 28, 000 “ak 

ern eennnernes Os Ss ee ee eee gy 

ee RVTEW BY STATES) oe 

- Potassium salts were produced in. 1932 from natural brines in | ar 

California; from bedded. saline deposits in New Mexico; from dis- a 

| tillery waste and cement-kiln dust in Maryland; and ‘from :cotton- oe 

boll and cotton-hull ashes in Oklahoma and Texas. A few small og 

lots of crude alunite were shipped from Marysvale, Utah, and: Sul-  ~ os 

phur, Nev., for experimental purposes, mostly direct application of oe 

' the ground material to the soil as a fertilizer for citrus crops. Ma- & 

terial recovered from natural brines and that mined from bedded 4 

_ galt; deposits accounted for 93 percent of the total potash. produced. 8 

The principal producers were the American Potash & Chemical eh 

Corporation, 233 Broadway, New York, and Trona, Calif.; the “3 

- United. States Potash Co., Inc., 342. Madison Avenue, New York, Oy 

and. Carlsbad, N.Mex.; the United States Industrial Chemical Co., oe 

110 East. Forty-Second Street, New York, and Baltimore, Md.; and la 

the North American Cement Corporation, 1004 Baltimore Trust - 

Building, Baltimore, and Security, Md. The F. W. Brodé Corpora- es 

| tion, 119 Madison Avenue, Memphis, Tenn., sold small-lots of cotton- gg 

poll ashes, reported to average about 25. percent: KO, purchased — - A 

from gins in Texas and: Oklahoma.: ee oe 

California—The American Potash '& Chemical. Corporation re- ag 

covered potassium. salts, as well as borax at its plant at. Trona, Calif., a 

| from the natural brines of Searles Lake, San Bernardino County. . a 

| The. potash product sold by this company is very high-grade potas-. & 

sium chloride (muriate). Shipments for 1932 were reported to. 4 

average 63.17 percent, K,O, equivalent to practically pure KCl. . 3 

New Mexico—The. United States Potash Co. Inc., continued a 

| during 1932 regular shipments, begun in 1931, of crude sylvinite OS 

| from a saline deposit near Carlsbad, N.Mex. The ore as mined and S 

- shipped averaged about 26 percent KO. During the year ‘a refinery ai 

was completed and operated 3% months, producing potassium chloride oS 

(muriate) averaging 61 percent K,O. | | _ a | & 

} The Potash Co. of America has drilled 15 core tests and several Jog 

| churn-drill holes on leases in the Carlsbad area, proving up a large ; 

tonnage of commercial-grade sylvinite. This company. started | 

sinking a shaft in February 1933 and expects to begin production of | 

crude salts before the end of the year. oo 7 

According to H. I. Smith, chief of the Mineral Leasing Division, 

United States Geological Survey, the proven area of commercial
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bee _ salts in New Mexico covers 33 square miles, comprising a reserve of fe _ more than 100,000,000 tons of soluble potash salts. The reserve of feos _ salts containing 26 to 28 percent K,O, or twice the content of the Be average German salts, is ample for many years. The area in which - Los Be sylvite, carnallite, or langbeinite has been found covers about 3,000 “square miles, and the area in which potash mineral is found covers’ - Boe _ about 40,000 square miles. oe a aan _ Marketing on a substantial scale of products from these extensive = Bo potash-bearing salt deposits, long known to exist in the great Per- Ee | mian Basin embracing west Texas and eastern New Mexico, is sig- Ge | nificant. It is the first fruit of many years’ investigation by Govern- a ment and private agencies, and marks an important forward stepin _y. » the development of a potash industry capable of completely supply- Be ing American needs, Ss © _ | oe es mo | _ Maryland.—At Baltimore the United States Industrial Chemical . | Boe Co. continued to manufacture potash material by incineration of | bee. waste residue resulting from distillation of alcohol from fermented Bo molasses. In this process two products are obtained—clinker wo «~~. drawn from the bottom of. the incinerator, called. “vegetable ash,’’ : eo containing about. 33% percent potash; and dust settled out of the fumes coming from the top of the incinerator, known as ‘sulphate —Ss_—- - .  mauriate,” averaging about 54.5 percent potash. Sales of this com- - peo | pany for 1932 slightly exceeded output. eas a os co _ At Security near Hagerstown the North American Cement Cor- Bo poration began in 1932 the recovery of potash from cement-kiln fume ee by a process involving fractional precipitation of the flue dust. The 7 bee | recovery plant consists of multiclones in series with an electrical pre- | oo cipitator. The coarse material, containing very little potash, is ec removed by the multiclones. The lower size limit is 3 to 5 microns although very heavy material as small as 1 micron may be removed, ee The potash fume, in general finer than 1 micron, passes through the Be multiclone and is collected by the electrical precipitator after the Bo gases are humidified enough to cause the precipitator to work effi- — ciently. The product is reported to contain about 22 percent K,0, co chiefly as sulphate. The raw material fed to the kilns is said to con- | 7 | tain about 0.9 percent KO, which is not unusually high. | So : Under the stimulus of high prices resulting from war-time shortage, the problem of recovering potash from cement dust was studied, and | a number of methods were devised for recovering the potash-bearing dust and for extracting the potash to obtain a concentrated product. | With the post-war return to normal prices the business became unprofitable, and no potash from this source has been reported since _ 1925. However, experimentation has continued, and the reentry of the flue-dust product into the market signalizes technical advances that may foreshadow more general utilization of this waste product and add another important commercja] source of domestic potash. _ The normal production of portland cement is about 160,000,000 barrels a year. A potash-recovery process successfully applied to all cement plants in the country might product 100,000 tons of K2O annually. An output of 25 to 50 percent of that amount might con- ceivably be attained within the next few years,
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- GOVERNMENT ACTIVITIES 4 

| The Bureau of Mines continued its study of methods of recovering og 

potash from polyhalite (sulphate of potash, lime, and magnesia), the os 

| most abundant of the potash minerals found in cores from Govern- | a 

-- ment tests in Texas and New Mexico. Processes for the manufac- ON 

: ture of potassium sulphate, potassium-magnesium sulphate, potassium v4 

chloride, and potassium sulphide have been developed and tested in 8 

the Bureau’s engineering laboratory at New Brunswick, N.J. The aM 

investigators believe that polyhalite may soon find a place in the 4 

potash industry as raw material for the manufacture of potassium od 

sulphate, and development of valuable byproducts may eventually 4 

enable this complex mineral to compete in other fields with higher ne: 

| erade salts. Chemical processes for treating wyomingite and green- og 

sand have likewise been studied, although the possibility of utilizing - s 

- them commercially seems more remote. _ 8 

The Bureau of Chemistry and Soils of the Department of Agricul- ao 

ture studied volatilization of potash from wyomingite, greensand, 8 

shale, and feldspar, in a blast furnace and in a cement jaln. By various 8 

processes developed, potassium chloride and different byproducts as 

may be obtained. Simultaneous volatilization of potash and phos- ee 

phorus from a mixture of potash silicate and phosphate rock in a ae 

blast furnace to produce potassium phosphate was also investigated. os 

This process has special interest because of the close proximity of oan 

large deposits of phosphate rock, wyomingite (leucite), and coal for | ee 

, fuel in the Green River Valley, Wyo., although heavy transportation os 

charges to present markets will discourage its early commercial Oe 

application. | | | | oe 

"The United States Geological Survey, through administration of | ee 

the mineral leasing laws, supervised potash production from public a 

land in New Mexico and likewise. continued its study of potash os 

| resources. | | a | ey 
| IMPORTS AND EXPORTS | | oe a 

| | 4 

Imports of potash materials in 1932 totaled 330,964 short tons | oad 

| containing 113,505 tons (84.3 percent) of potash compared with | aa 

577,195 tons containing 214,785 tons (37.2 percent) of potash in =i 

| 1931, a decrease of 246,231 tons (42.7 percent) in gross tonnage and ol 

| 101,280 tons (47.2 percent) in potash content, Of the total gross os 

imports 87 percent was classified as used chiefly in the fertilizer a 

industry compared with 92 percent in 1931 and 95 percent in 1930. oe 

Imports of crude salts used chiefly in fertilizers declined 45.5 percent a 

and the contained potash 50 percent, reflecting both the depressed con- os 

dition of the fertilizer industry and the increased domestic production “S 

- of crude and refined salts. The value of imports for agricultural use = 

dropped 53.3 percent—from $12,225,733 in 1931 to $5,711 047 in 1932. a 

~ Potassium salts imported chiefly for use in the chemical industries os 

fell off 11.1 percent and the equivalent potash 16.2 percent from the 2 

1931 figure, while the total value declined 26.8 percent. Crude nitrate 4 

(saltpeter) alone increased. Imports of nitrate rose from 16,250 : 

short tons containing 6,500 tons of potash valued at $646,269 in a 

| 1931 to 19,115 tons containing 7,646 tons of potash valued at $830,647, , 

an increase of 17.6 percent in quantity and 28.5 percent in value. oy 

| The quantity, value, and grade of the different potash salts im- og 

ported in 1931-32 are shown in the following table: oe
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o 7 : _ Potash materials imported for consumption in.the United States, 1 981-82 

ee . | Be Bas ns .|Approx-| Te 7 7 Po oe Too - = 
fobs SO a imate . | Approximate |. a _ | Approximate | oo “y co . ; . PE a equiva: | - - i equivalent as wd = Pe et equivalent asd: Jats . Be : ge we ly >, .plentas|. . potash (K20)} . =. | > - | potash (K20)] nol b oe Po - Material potash | ¢oh org |—___— | short Ahh, s pe pete Ce K20) | 0r | Value | 2200 | |. Value) ce oO Ge tons . | Per}... tons — | Pert. “ Rr | cent) “*. | Short | cent}. _| Short | cent. ae se 
e a De Ad pe . tons | of. |. we fe ed tons } of efo. u oe io . . | | | SO : , total . total _ - —_ 

He : | Used chiefly in fertilizers: _ ae - fp oo fof oe a UE Bees ~  Kainite__....2.-..2---.-2} 14.0} 61, 750}-. 8,650] 4. Of. $502, 671| 55,299]. 7,440! 6.6) $457,318 Boge : _ Manure salts..---.....-| 24.0) 200, 600] 48, 140, 22. 4) 2, 573, 397] 113, 038] 27,130) 23.9] 1,254,720. By * “Muriate (chloride)-..22--| - 52.0 202, 204|"105, 150) 49. 0) 6, 517,606! 87, 761| 45, 640) 40, 2; 2,794,979 eo ; Sulphate----.-.--------| 50.0} 63, 663/ 31,830] 14. 8| 2,628, 316] 31, 440/15, 720| 13.8| 1,201,571. . go - Other potash fertilizer | | oon . po os |} me eo _-Material'_...-.---...]- 60.0} 547] 380). > 8,748]. 391) 240} 2}. 759 aH 
Be oe _[escezse-| 528, 764}. 194, 100] 90. 4112, 225, 783] 287, 929) 96,170] 84.7] 5,711,347 
eo Used chiefly inchemicalin-| [| ~ {| | -| | | 47) acs 
Be _, Bicarbonate._...-..-.-..| 46.0 184 — 85 { 20,334; 151 691) - 15,316 = L Day |  Bitartrate (argols)._....-| 20.0] 9,657} 1, 981 1, 604,875, 9,054) 1, 811 996,008 tee Bitartrate (cream of tar-: | ee de pe AP PP ne A es Be tar)_.-.----------------} 25.0) et a 16,398} = 15 4 (8,448 ea - -Bromide__.._-....--2-.2 39.6) 29. TH fd 18,9831 gt Ce 9,039 
Se oa Gurbonate, ortide.-—--——- 610 od |. fo. : po pee ys Be ‘Carbonate, crude or | ow goal: TE pea a 5 2981 3 yeoll° 1 gog eva Le > black satis._--.---..---|  50.0/f, 7 5834626] || 664,059} 5,298 3, 189|| [428,878 
Wares Carbonate, refined_-____- 67.0) o* an . uo TP Beene ~ Canstic.....2--......-.--| 80.0} . 4,315} .3,459|| |}. 451,608! 2, 49011, gga}. 258,416 genes . Chlorate and perchlorate-| . 36.0 6,960) _ 2, 506 495, 542) 5, 751]. 2,070 418, 978 a. bee _ Chromate and_bichro- 0 - 60 ° [) @ oo 79 mo Ate, _,Mate.—---.-------------| 40.0). 2 oa (2) | od ue Citrate.) aot lt 81) og 2 yp 3) 98 wee - Cyanide._._...-------2..|, 70.0} - 47}... 33h. 34,219} == 27 19 18, 583 — Be Ferricyanide (red prus- B : Siate)_.............._.| 42.0 59 25 28, 265 43 isl} = |} 22,545 mas '  Ferrocyanide (yellow| | | | | } . Bo __ ‘prussiate)_....27----.-| 4408 097 3 1, 941 19 8 4,190 - ie | Todide_.-. 22-22-22}. ol. atl {| 3,9309.. 3} all - 49% 045 | a Nitrate (saltpeter), crude- 40.0; 16,250} 6, 500 1) 646, 269} 19,115} 7, 646/| . 830, 647 pt ' Nitrate -(saltpeter), re- : arc fined._-_.-22--2--.--_] . 46.0 3,059] 1, 407 237, 791 963 443 76, 121 oe Permanganate.___._..__. 29.0) 96 28 15, 882 89) 26 15, 871 mo _ Rochelle salt__.....-._._. 22.0; 13 | _. 8, 281 11 2 2, 230 ne All other........22-2.__. 50. 0, 122; * 61)). 28, 277 55 28 . 17, 163 

- . - --------| 48,431] 20,685} 9.6] 4,274,749) 43, 035 17, 335; 15.3} 3, 130, 491 
| : Gran@ total_...-..-.-_}. 222. _- 577, 195/214, 785} 100. 0116, 500, 482| 330, 964 113, 505} 100. 0} 8, 841, 838 

. . . . 
. . - . | ' Chiefly wood ashes from Canada. | : : * Quantity of bichromate imported _was 786 pounds; approximate equivalent as K20 is 314 pounds. — 8In 1931 quantity of iodide imported was 1,305 pounds; approximate equivalent as KO is 365 pounds. 

| In 1913, the last normal pre-war year, the United States imported 272,457 tons of K,0. Imports did not again rise to this level until 1928, when 330,493 tons were received. The peak reached in 1930 (342,454 tons) was followed by an abrupt decline to the low level of 113,505 tons recorded in 1932. Imports for the last 5 years, in terms of equivalent potash (K,O), are shown in the following table: 

Approximate equivalent as potash (K:0) of potash-bearing materials emported for consumption in the United States, 1928-32, in short tons 
1928_______- 330, 493 | 19381____._______. 214, 785 1929____ 324, 638 1932___-__ 113, 505 19380__-__._ 342, 454
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‘ Potash materials imported into the United States in 1932, in short tons ot 

[General imports. ‘The figures in parentheses in the column headin s indicate in percent the approxi- an Og 
| _ Inate equivalent as potash (K30)] pe Boe, ao 

on ee es -. | Bitartrate - a 
Muriate , Manure ea . os 

: Sulphate Kainite Caustic ORS 

- Country (chloride) (50) Salts (14) Argolsor|Creamof} (80) a 

(52) (24) _ | wine lees| tartar 3 

So — (20) (25) 8 

' Africa: Algeria and Tunisia__...|_...-.----|---------- fee} 818 [oo 2-----|e _ ” 
Argentina.........--.----------]----------|----------|----------|---------- - 600 |_---------|-.-------- cr 
Belgium..___....-------.-------| 10,256 | 2,352 2,118 | 14,140 |_--------|----------|---------- a 
Canada____..2:22------.-------- 1,.075 64 - 7 Jove 2 |---| on 

| Chile.....-_..........-. |e ee ----|-e ee -e-e-|---- eee | eee 47 | ___-__---|--------- sy 
Czechoslovakia. ......-.-------- 167 |____----_-]_.--------|-.--------]----------]----------]---------- 5 
France...-.-.------------------|----------]| 529 |.-:--.----] _ 4, 835 2, 517 |---2-.---}|-.-------- - ae 
Germany.._-.-.--..-------.----] 51, 439 20, 164 91, 487 24, 567 |..---.---- ' 2 2, 433 SSS 
Greece....------2-----------=--|--------+-|----------]----------|----------] | «128. |----------|---------- oe iy 
Italy._.s-.------..-------------]----------]---------2 112 |_.-.---2-- 2, 705° AT Jee. wt 
Japan. ....__..---.------.------|----------] > 1,883 |---.------|---.--_-_-|--------+-]----------]---------- oo 
Netherlands._..........--------| 9, 682 6,080 | 15,171 | 11,757 |_.---_---_|----------]---------- 
Palestine .._.--.-.1.---.-------- 600 |2_----2L-|----------|---- 2 ----|----2-----]----------|---------+ Do ES 
Poland and Danzig____-..-.----|-----+-----]---------- 1,060 |-..-------|----------|----------|---------- a8 
Portugal._........-.----------.-|----------|----------]----------]----------|.. 1,225 |----------]---------- oe 
Spain__......-.-------.--.------| 14, 642 |_--------- “3, 083. j--_------ 915 |. 2 ee] +--- ods 
Sweden._._...-_-----_-----.---.-_]----------|----------|----------]----------|----------]---------- 57 “ 

_ United Kingdom.---...-.------]---------- 418 |__....----|--------- |---| ----------}---------- 38 

| 87, 761 31,440 | 113, 038 55, 299 9, 054 19 2, 490 as 

Approximate equivalent as - | \ ‘é 
potash (K20)..-.-..-..-------| 45,640] 15,720] 27,130} 7,440] 1,81 5 1, 992 oe 

| | | . Nitrate on . an Total es 
: . salt- | Chlorate a we 

| 7 Country Seen Cyanide peter), | and per-| other . fe 
a a | crude | chlorate (50) Short Value . hg 

ee | (40) | (86) tons TS 

Africa: Algeria and Tunisia__..-|_-------:- (eee ene eee eee [eeeeeee ee -[ee-e eee 815 | $81,412 as 
Argentina. ......-_..__.-.-.----|-----.--+-|---+------]----------|----------|---------- 500 45, 270 oy 
Austria___-.......-.-..--.------|_----.--.~-|-----2----]----------]---------- 11 11 3, 846 oh 

| —Belgium___................--_-_|--.-------|.---------|----------|---------|----------] ° 28,866 | 548, 433 oe 

, ‘Canada.__-.._...-- 1. fen ee fer eneeeeeef 489 [LLL] 607 | 72, 289 oe 
; . Chile__- 22 f+ -------- 4, 883 |_.....-.--|----.--.--| 5, 080 149, 782 ood 

Czechoslovakia.........-.------ 598 |_.--_.----|.---.---_-|.-.------- 43 808 58, 455 ne 
~ Finland......- 2. ---..:_-_-._.|----------]----------]---------- (4) ween nne (4) 40 Sy 

-France........--.---.----------|----------|---------- 56 525 26 8, 488 393, 337 - 
‘Germany...........-.--..-.---- 3, 808 27 13, 573 4, 930 1,216 | 213, 646 | 5,370, 826 os 
Greece.....-......-......-.-----|...-------|----------|----------]--------~-|---------- 128 12, 576 os 

_. Hong Kong_-._...-.-.-.---.---- 1 |... -.----|----- jee 1 115 Re 
- India, British............-..-.--|----------]----------|. 35 |..--..----]---------- 35 1,419 ne 

a Italy. .._-..-...... | nnn foeeeeeenee|-o--noe---|----------] 2, 884 | 332, 520 a 
Japan....-...-.......-.---..---|.-.-------|----------]----------|---------- 3 1, 836 71, 889 mad 
Netherlands_..-..-...-------.-- 809 j_----.-.--|----------]----------] | 37 43, 536 $99, 130 a 
Norway...-.---.--.---.----.---|----------|---------- © 412 je vee --- ee 112 6, 101 Diy 
Palestine__.........-.......-.|_..-..-...|--- 2a --|----------|-2- 2-2 --- foe --- = 500 | 13, 286 4 
Poland and Danzig_....._......|....------]--.-------|----------]----------]---------- 1, 060 8, 465 oy 

| Portugal_......--.......-.--..-.|/2-.....-.]----------]----------]----------]---------- 1, 225 125, 287 " 
Spain__....---..----- ef} |---|] 18, 640 565, 963 
Sweden...--..........-.-------- 8 |... __-f-.---- +e 115 |_....----- 180 30, 443 oe 
Switzerland --..._-...._..---.-_]__....--..]----..----]---------- 132 |_.-------- 132 15, 268 neh 

| United Kingdom.....-..-------| §  «-_ # |---------- 47 |..-------- 10 479 21, 959 Oh 

5, 228 27 19, 115 5, 702 1,346 | 330,519 | 8,328, 571 | . 

| Approximate equivalent as | 
| potash (K30).--.......-------| 3, 189 19| 7,646} 2,070 673 | 113,335 |___-__.__- =: 
en 2 

1 Less than 1 ton. o 

The above table gives amounts of the different potash salts im- ss 
| ported and the countries from which the last shipment was made. . 

From data available the country of origin cannot be definitely deter- - 
mined, but the greater part of both crude and refined salts imported - 

Oo 182217—33——50 | Oy
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on originated in Germany and France. Muriate recovered from the 
Pee Dead Sea in Palestine and manure salts from the mines of Poland 

oes entered the American market for the first time. ey 
oo Exports of potash material not classed as fertilizer decreased 23.4. 

peo - percent in quantity and 35 percent in value compared with 1931. 

o Potassium salts (not fertilizer) exported from the United States, 1928-382 oy 

mo - Year | Short tons| Value | Year Short tons} . Value | | 

oe - ggg} 2,619 | $609,018 |} 1981 --...-...--.-.--..---| 1,188] $370,935 . 
po 1999...-------s---2. 2s 1,523 | 583,668 || 1932 ____......._...---..- gs7 | 241, 179 | 
Bee 1930.........--..-.-.------ 1, 256 498, 774 ||. . 

be Exports of potash fertilizer material fell to the lowest point recorded =| 
fo _ since statistics on this classification have been available. Thedecline 
oe was 93.7 percent in quantity and 94.5 percent in value compared with 
ue 1931. Total exports in 1931 and 1932 and the receiving countries 
= -. are shown in the following table: . ae 

E ss“ Potash fertilizer material exported from the United States, 1931-32, by destinations 

ae ne | 7 1931 ee 

ae : . Other potash | 2 
ae Destination Chloride o rmuriate fertilizer Total . 

e Short Short Short 

me Canada.._-..-..------------------------|| 5,417 | $194, 116 7741 $23,386| 6,191 | $217,502 
“ Colombia -.-----.-.......s--------------||-----n-2--|------------ 13 659 13 659 
: Dominican Republic.--....-..----------- 1} 22 3 159 4 - 181 

Guatemala..........-----------------~---|}-------~--]-.---.------ 7 641 7 641 . 
: Haiti........--..-..-.-..-.-------------||-.-----.-|------------ 4 198 4 198 
a Honduras. _.......---------------------- 1 40 |.....-----]---------- 1 40 
~ Japan_.._-.-.--.--..--.2----------------|| 25,872 | 1, 034, 406 336 |. 11,872 | 26,208 | 1,046, 278 

Mexico.....-.----..--2.-.s2ss-2e22e--0-_||----------|---n ene ene 19 916 19 916 
Venezuela._..---.-----------------------]]----------|------------ 2 136 2 — 136 

: West Indies (“Other British””)-...--.---||-----.--.|.----------- il 558 11 558 
- 31,291 | 1,228,584] 1,169] 38,525] 32,460 | 1, 267, 109 

| 1932 | 

: Other potash 
Destination Chior ide or muriate fertilizer Total 

Short Short Short tons Value tons Value tons Value 

Canada_._.-------------------2--------- 319| $11, 052 281 | $8, 209 600 | $19, 261 
Cuba_-_....-.--------------------------- 92 2, 936 161 7, 236 253 10, 172 
Honduras_--_..-.....-------------------- 2 222 2 201 4 423 
Japan_.......--..----.------------------ 1,176 | 40, 0138 |_.-.-..--_]_.-------- 1, 176 40, 013 
Venezuela_._.......---.-----------------||----------]------------ 1 159 1 159 

. 1, 589 54, 223 445 | 15,805 2, 034 70, 028
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| - WORLD PRODUCTION | | E 

' Available figures for world production of potash materials during 3 
the past 5 years are given in the following table. The output of os 
crude salts, In metric tons, and the approximate K,O equivalent are A 
shown for each producing country. The list of producing countries os 
differs materially from that of importing countries shown in the table a 
of imports, because most of the countries shipping potash material __ oa 

| to the United States do not themselves produce potash but receive | Oe 
their supply from other countries. The bulk of potash material | a 
imported from other European countries originates in Germany or ion 
France, which together produce over 90 percent of the world’s potash. — ag 
The United States was the third largest producer of potash in 1931, ones 

_ with Poland fourth and Spain fifth. These five countries accounted i 
- for about 98 percent of the 1931 total. The growing importance of oa 

| Russia and Palestine and the enlarged productive capacity of the og 
United States may change the picture materially in the next few years. ee 

World production of potash minerals and equivalent K.0, 1928-82, in metric. tons - > 

1928 1999.0 | Fg 

. Country and mineral. fo Equi kr ee 
, | Equiva- uiva- at 

oe Output = K:0 | Output | jent Kx0 : 4 

Australia: Western Australia, alunite.._.........-....|.--.------.-|.----------- 39 3 of 
Chile, perchlorate of potash ?_..._.......-....-.-----..-- 297 ¢ 1, 259 (4) es 
Chosen, alunite.......--..222222 2 13, 798 1) 10, 812 (1) at 

_ _ Ethiopia, potassium salts. ........-.2.2.222 2 1, 300 650 - 3 650 QY po 
_ ‘France (Alsace), crude potassium salts..........-.....-| 2,580,196 | 4406,640| 3, 124,816 4 492,097 . as 

Germany, crude potassium salts: a 
Carnallite §.___.......-..----2-----ee-ee-e-e-------| 2,057,760 | — 200,488 | 2,317,940] 222, 506 “4 
Kainite, sylvinite, and hartsalz....................} 10, 431,310 | 1, 490, 640 | 10, 998, 278 1, 565, 269 os 

India (British), nitrate of potash 6.......2..........--.-| 4, 800 2, 000 5, 000 2, 300 as 

¥; . ore 
Alunite....__........-.-------------eeeee-eee een 185 19 105 1 8 

_ Leucite rock. _.........-.---------------- eee ne 39, 200 3, 200 37, 727 (1) os 
Poland, crude potassium salts: er 

Kainite._-_..-----.-------------------------------] 146, 692 14, 669 137, 858 14, 062 7 ca 
Sylvinite........-....---.---.-...-2----.--------.] 194,964| 40,942 | 220,770 49, 673 - oe 

Russia: § . ont 
- Alum stone. ._.--...---2---------- 2+. 1,131 (1) (1) at 

Alunite clays...........-...:.-..-------.--------.-- 1,812 (1) (1) 1) a 
3 Carbonate of potash °._.........-.....--.---------- 6, 057 ) 6, 980 () caw 

ain: . oy 
| PuAlunite._.....-..--------------e----e---eeeceeee-e~ 26} (1) 1,509  Q) M4 

Crude potassium salts... -0227277777TTTTTITTTTTTTTZ]—— aga, 233] 24,323 | 248) 949 24, 395 8 
Potassic earth................---------------------- 850 (4) 850 .Q) a 

United States, crude potassium salts. ................-- 94, 464 54, 349 97, 812 (85,873 | oa 

See footnotes at end of table. . : A
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- World production of potash minerals and equivalent KO, 1928-82, in metric tons— . 
a | Continued en 

co | ee 1980 BE 92 

ae - | Country and mineral - } . ] i rs | a eo oop duiva- |. > iWae _, |Equivae. o _ |] output | Ea | output [ESAT | output [ay 
me | Australia: Western Australia, alunite--__|.......-...-|....----2-_|_--22--_---{--L|® . (4) ve : 
oe Chile, perchlorate of potash 3_._._...____- 2, 409 (1) (1) (1) (t) ABA bee | Chosen, alunite....--_--...-.----------| 10708, =) (1) (1) () ay - 
“ye _ Ethiopia, potassium salts_-----.--..----- 31,500) . (1) A) fF Gt WA] ae Be France (Alsace), crude potassium salts. ._| 3,135,170 | ¢ 506,370 | 2,197,481 |4368,870' @) | Qj. 
Bit oo - Germany, crude potassium salts: . PP a eee Pt as Pe woh pe Carnallite §_-___.--.-..--------------| 1,867, 548 | _ 179, 087 | 1,059,278 | 100,985; @)° | @s » | -Rainite, sylvinite, and hartsalz_--_"") 10, 094,703 | 1, 429, 427 | 6,992,122 | ‘976,657 | (1) (J es 

India (British), nitrate of potash 8-7-7] "4,700: "7" 2,200 | "6,600 | 3,100} | 
er » Alunite.. 222-222 cece] 82] 8B COO TC 102 T - Qype Apress oes 
Be Leucite rock-_---..-----.------------| 41,200] (@) — | 16,000} @ |. @ | @). ne 
Boje: oe Palestine, crude potassium salts 7_....-...| ~ 6,0001 1, 200 13, 000. 2,600 | 19,800} 3,960 re 
Bee - Poland, crude potassium salts: = 7 ew, oe 2S, fe ~ Kainite:_ 222222 2222.2--------------| 100,783 |" 10,209 | © 59,120 | 7, 165 \oo0,00] aon - ‘Sylvinite 222222 2oi 2c} 204,826 | 45,021} 202,199 | 45, 576 [529% y e, 
vey Russia: & - . ; 2 os re ~~ Alum stone-_--.....220--------------| (1) OO | @g | w ]@mMme. 
Bee Alunite clays........-.2.2.22222222--- (1) (1) ~() (1) (1) (1) 
ee a 3 Carbonate of potash 9____...--------- (1) (1) (4) (1) (1) Gp os ae . pain; sds i(as . OEE Bg Be . Alunite.___.--...------------------- 3,864| (1) 23,985 | (1) (1) Qs Be _ Crude potassium salts...--.2--.-----] 286,436 | 28,644 | 250,087} 28, 116 | 409,888 | 54.811 eo Rotassie earth... | 900] 3 410) @ | @® | @ oe United States, erude potassium salts-----} 95,989 | 55,583 | 121,490] 57,951 | 129,836 | 56,236 
oe _ : os _ _. . Sas 

Bee --: 1 Data not available. | Oo oe - oe 
fo ? Produced at nitrate plants from caliche. | . . | os 
phe ’ Muriate of potash produced in Eritrea from crude salts mined in Ethiopia. __ . 
Mee ‘ Figures relate to merchantable products. . | 
go 5 Includes some natural kieserite. ; | 7 ne 
Ye * Estimated production (Imperial Institute, London). oe 
Roe 1 Extracted from waters of the Dead Sea. 
eo _§ Year ended Sept. 30. . | . 
Re . § Made from sunflower ash. . _ 

oe _._ The outstanding developments in foreign countries in 1932 are given 
ee below.? | | | ; : | ae Germany.—Total sales of potash reported by the German Potash | 

en _ Syndicate declined from 964,000 metric tons of K.O in 1931. to 
847,000 tons in 1932. The shrinkage in sales volume was 5 percent. 

| in domestic business and 15 percent in exports. Stocks were reduced | 
| 30,000 tons to 120,000 tons on December 31, 1932. A cargo of 

| approximately 500 tons of potash salts was shipped from Germany 
to Kenosha, Wis., by the all-water route through the Welland Canal 
and the Great Lakes, eliminating the costly rail haul from the Atlantic 
seaboard. | 
France—During the first 10 months of 1932 production in Alsace 

| fell to 1,595,000 metric tons of crude potash compared with 1,828,000 
tons in the corresponding period of 1931 and 2,690,000 tons in 1930. | 
The decline was due largely to decreased sales for export. Domestic 
consumption has been maintained at a fairly high level through active 
promotional work and lower prices for the home market. At the 
end.of October the working staff was reported to number 7,434 and 
operations were on a 40-hour-week basis. Later reports stated that 
the outlook for autumn and spring sales was not bright and mining 
operations had been limited to 18 days a month. 

’ Bureau of Foreign and Domestic Commerce, World Trade Notes.
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- : a POTASH —  TT8 4 

-  Poland.—A 5-year commercial agreement between the German i 

Potash Syndicate and the Polish “‘Tesp”’ (Society for the Exploitation oe 

of Potassium Salts) was concluded March 17, 1932. By its terms the | ad 

| Polish producers will receive a quota of 4 percent in the world market, a 

which is now dominated by the Franco-German interests. The “a 

| ‘German syndicate will control Polish production but will relinquish a 

competition in the Polish market. Production of potash from the og 

; mines at Kalusz and Stebnik declined sharply in 1932 due to accumu- “2 

lated stocks and reduced domestic sales. Exports of Polish potash SS 

dropped from 68,800 tons in 1931 to 60,000 tons in 1932. | of 

Spain ——The Direccién General de Minas y Combustibles was _ aoe 

reported to have fixed the minimum production of potash for 1932 Sy 

at 50,000 tons of potassium chloride, 80-84 percent, and the maximum _ ig 

at 250,000 tons of chloride or its equivalent in other salts. Potassas  =§8 ©. 

Ibericas, §.A., announced that its first operating shaft reached the | aa 

| sylvinite stratum May 20, 1932. The company estimates that its ae 

deposit contains 75,000,000 metric tons of sylvinite and 112,000,000 a 

| tons of carnallite at depths ranging from 200 to 240 meters and con- . 

centrated enough to justify commercial exploitation. “ 

- Russia.—Steady progress is reported in development of the exten- oe 

give potash deposits in the Ural district; 61,000 tons of potash were 8 

| produced in the first half of 1931, and 135,000 tons were estimated 8 

| for the entire year. The production program for 1932 was said to 4 

| call for an output of 1,000,000 tons. A potash refinery at Solikamsk ee 

has been completed under the direction of German engineers, with 4 

equipment supplied by leading German industrial concerns. It is a 

reported that the Russian Potash Trust does not contemplate entering 6 

foreign markets until the urgent needs of Russian agriculture have ae 

_ been satisfied. | 7 "s 

Palestine —Recovery of potash from the Dead Sea in Palestine has 4 

increased steadily since operations were begun in April 1930. Output 4 

: for 1932 has been estimated at 3,960 tons K,0 and 300 to 400 work- 4 

men were employed. Most of the product is shipped to England, a 

‘although a cargo of 500 tons was received at Baltimore in September. | oa 

| Production of 10,000 to 12,000 tons in 1933 1s planned. Ithas been. : 

. estimated that the waters of the Dead Sea contain over 2,,000,000,000 | a 

~ tons of muriate of potash. Operations are conducted by Palestine 8 

~ Potash, Ltd., under a 75-year concession covering an area of about | : 

1% square miles. Solar evaporation is employed, followed by refining 

of the potash salts. a 

Japan—The manufacture of potassium chlorate was begun in ey 

April 1932 in a plant at Hirota, Fukushima Prefecture, leased for LS 

10 years from the Japan Chemical Co. by the Japan Iodine Co. New ae 

machinery and equipment were installed, and production is reported oot 

‘gg 220 barrels of 50 kilos each per day. It is anticipated that pro- oF 

duction will be increased to 300 barrels per day, enough to supply the : 

| Japanese market. Imports of potassium chlorate have been 1,000 - 

to 2,300 tons per year. Approximately 3,000 tons of European 

potassium sulphate were reshipped from Japan in 1932 to Pacific : 

| coast ports in the United States. | :
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oo By E. P. Partripgs anv A. E. Davis os 4 

: | - MAGNESITE 4 

Steel production languishing at 19 percent of capacity during 1932 ee 
| and building likewise at low ebb had an inevitable adverse effect upon ee 

the magnesite industry in the United States. The two concerns that 4 
- mined crude. magnesite during the year reported a production 47.7 | ee 

| percent below the 1931 figure. Sales of domestic dead-burned mag- | a 
| nesite correspondingly dropped 47.4 percent and of domestic caustic 8 

calcined magnesite 42.8 percent from 1931 to 1932. Imports of both ee 
of these materials also decreased from 1931 to 1932. However, the oR 
quantity of dead-burned magnesite imported for consumption was Sg 
only 26.4 percent lower, indicating increased foreign competition for =| “f 
the restricted markets in the United States. | a 

Salient statistics for the magnesite industry in the United States, 1928-82 | os ¢ 

| | a 1928 1929 1930 1981 1932 | a 

Crude: . oe 

Mined: | | | | , | | me 
Short tons-_--.-.-.-.-..----------------- 127,200 | 187,660 129,320 | 73, 602 38, 462 . am 
Value__.......-------.--.---------------| $1, 098, 550 | $1, 500, 000 | $1, 033, 130 | $499, 239 | $283, 304 a 

Sales by producers: . oa 
Short tons....-..-.-----------------=--- 620 |_.--..------ 1,120} 1,325 575 | Q 
Average value per ton !__.......-_--.--- $9.18 j....---.-_- $12. 87 $11. 21 $9.52. 4 

Imports for consumption. .....-short tons-_- 762 300 842 499 9 4 
| Apparent new supply......-..-.-----d0-.-- 1, 382 300 1, 962 1, 824 584 ved 

oe Domestic -_.....-.---..-.----percent-- 44.9 |..-..------- 57.1 72.6 98.0 * 
Caustic calcined: ° a 

Sales by producers: 2 
Short tons........----.-----------------| 18,310] 11,390 8,580| 5,900} 3,374 oe 
Average value per ton !_____--..-_-..--- $34. 17 $35. 56 $30. 30 $30. 68 $30. 59 aha 

. Imports for consumption ---_----short tons. - 5, 474 6, 500 3, 911 2, 981 | 1,777 oe 
Apparent new supply--_..-.-..-------do__-- 18, 784 17, 890 12, 491 8, 791 5, 151 oe 

Domestic. -_--.-......---.----percent.- 70. 9 63. 7 68. 7 67.1 65. 5 ed 
Dead-burned: —_- Bi 

‘Sales by producers: sey 
Short tons....-..--.....------.-...----- 45, 230 | - 78, 700 49, 460 28, 231 14, 836 wey 
Average value per ton }___...-._-------- $23. 80 $19. 60 $18. 27 $19. 31 $20. 78 oe 

Imports for consumption - ..-.._short tons-- 57, 007 50, 379 41, 417 10, 349 7, 613 ey 
. Apparent new supply-_.---..-.-------do.--- 102, 237 129, 079 90, 877 38, 580 22, 449 Mi 

Domestic---.-.-..---.------.----percent-- 44.2 61.0 54. 4 73. 2 66. 0 vs 

1 Average receipts f.o.b. mine shipping point. . | e 

Reports from abroad show that the established producers are facing oA 
conditions similar to those in the United States. Austria, the largest | 
producer in the past, in 1932 dropped to 30.7 percent of its peak pro- . 
duction of the crude mineral in 1929, while the United States output A 
has correspondingly fallen to 20.5 percent. Mining of magnesite in 3 
Greece and Czechoslovakia has been similarly curtailed over the same i 
period, but production has increased in China, Yugoslavia, and espe- : 

OO 777 x
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m oe 7 ao cially in Russia. Soviet figures for 1931 show an output of 246,000 = s 
fo - metric tons of crude magnesite, with an increase to 685,000 tons set 
fe as the goalfor 1932. Although the exports in 1930 and 1931 averaged —_- 

only 17,000 metric tons, the future effect of Russian magnesite upon 

Bo the world industry must be considered. 
Magnesite products, whether used as refractories or as building 

ee materials, are subject to intense commodity competition. It seems .— 

7 wt ALITA 
BEINN ee 

. wens 70 j \ tty | 13000 a 

bo gel ATT Tg . — BOPPROETAT ye Ne TT Torte PT 
BREN 

Wee wo oO 140 \ AVE 700 x. oe oe 

Be | 7 | og | : BRINN ep PD PTT TLE ee ye | 5 100 500 W 7 SCEPC Bo —F 80 \-400 ¢ | TENET E 
intr ameinP ISN 

= EEE NE _ 20 Nit 100 | | 
ee o Ltt | | | tr3. 

| 1923 24 25 26 27 28 29 30 ‘31 1932 
FIGURE 87.—Trends in production, value, and imports for consumption of magnesite, 1923-32. 

? 

probable that the producers will not be able to maintain their posi- 
: tion without the assistance of intensive technical research directed _ 

| | toward improved utilization in existing markets and the development 
of new outlets. . | 

Three mines operated by two companies in Washington and Cali- 
| fornia produced 38,462 short tons of magnesite in the United States 

during 1932. Of this amount, which was valued at $283,304, only 
575 short tons with a value of $5,474 were sold crude. The activity 
of the domestic magnesite mining industry since 1923 is indicated in 

| figure 87. 
Sales of domestic calcined-magnesite materials were as follows: 

Dead-burned, 14,836 short tons valued at $308,327, a decrease of 
| 47.4 percent in quantity and 43.4 percent in value; caustic calcined, 

3,374 short tons valued at $103,196, a decrease of 42.8 percent in 
quantity and 43 percent in value. Additional data for each year 
since 1928 are given in the statistical summary at the beginning of 
this chapter. .



| | MAGNESIUM AND ITS COMPOUNDS TIQ se 

. | Crude magnesite mined in the United States,.1928-32 | ae a 

: | | a _ California Washington ‘Total . | 4 

. Short tons| Value | Short tons| Value | Shorttons| Value “ 

| 1928... - oe a-n ene en ee 41,300 |. $454, 300 85, 900 $644, 250 ‘127, 200.| $1,098, 550 | 2 

| 1929___--...--.--.-------------}_ 1187, 660 | 11, 500,000 | (1) (1) 187, 660 | — 1,500, 000 ae 
- 19380_..-.--- 22... ----------| 1 129, 320 | 1 1, 033, 130 (1) _Q) 129, 320 1, 033, 130 Ce 

1931__---..-...2-2cs-ssee-ss--f 178,602 | 1 499,930| (1) (1), 73,602 | "490, 230 oS 
| 1932___---------seees----------| 138,462} 283,304] (1) (1) 38,462 | 283,304 a 

1 Washington included with California. Bureau of Mines not at liberty to publish figures. : | , ie y 

Prices—The following prices were quoted in trade journals during oe 
1932: | _ ee 

Quoted prices of magnesite products mer short ton, 1 982, in dollars — | | 4 

oY fo F.o.b. California mines : | gs 

CS | | | ss caleined |. F.0-b- ag 
ee | Dead-burned magnesite ate caeoed Chewelah, “ 2 

| - | | 93 percent ay burned a 
| Standard | grade _ | 88 percent gg round, 90 percent magnesite cast 

ee co grade _| (artificial grade | de grade | 3 

- : , | periclase) grade | a 

- Jan. 6 to May 19_____--------- $25 fou] $35 |---| $22 oe 
. Jan. 6 to June 23_-._---------. “25 | | $68 | ~ 35 $45 $40 | 22 ae 

“May. 26 to June 16...__--=-_--- 25 68 35 45)... 40] 21 a 
. June 30 to Sept. 15_.._-----2-- 25)... 65 35 ... 38 35 | 21 PO 

June 93... 25 | 65 | 35} > 38 35 22 a nas 
June 30 to Aug. 18..._-.------- 25 65{ 9°85 38 35 21 oe 

| Aug. 25 to Dee. 29_-_--..------ 25 | 65 35 38 35 22 oa 
— Sept. 22._...- 2-2-2 2}. 68 85 45 40 22 eee 

. Sept. 29 to Dec. 29__-_-------- 25} 65 85 38 85 22 8g 

| California —The Sierra Magnesite Co., Ltd., was the only concern a 
which mined and sold magnesite in California during 1932. Opera- a 
tions were carried on at its Bald Eagle Mine near Gustine in Stanislaus = 

. County and also at the Western Mine near Livermore in Santa Clara ok 
County, formerly operated by the C. S. Maltby Co. ao 
Nevada.—The United States Brucite Corporation reported no ft oned 

production during 1932 from its brucite deposits near Luning in : 
| Nye County, Nev. | | : os 

-Washington.—-The Northwest Magnesite Co., operating its Finch 8 
, Mine near Chewelah in Stevens County, was the only magnesite 3 

producer in Washington during 1932. | — | OS 
Imports.—The quantities of all forms of magnesite imported for . 

consumption decreased again from 1931 to 1932, as they did from S 
1930 to 1931. Data for 1928 to 1932 are given in the statistical sum- ey 
mary at the beginning of this chapter. The following table indicates 8 

_ the changes in imports from various countries during the same period. : 
In contrast to the general decrease in imports the initial appearance 
of magnesite from Yugoslavia and Albania is worthy of note. | :
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uo | = Magnesite imported into the United States, 1928-32, by countries, in short tons 

Bo | | : 7 [General imports] : ae 

eo ca a Country | 1928 1929 1930 1931 1932 

a Austria.._...-.--------------------------------------| 34,997 | 31,908 | 26,304] 10,214] 4,540 
ae - Belgium.-_--.-._.-.-----------.---------------- == 25 22 32) © 54 Joo ee . 
re Canada_..__._....--.-----2----------- eee eee 45 |__________). 83 289 47 | 
ie '. Czechoslovakia-.........-.--.------------.----------| 21,876 12,520; 19,080 5, 635 2,393 
gifet Germany..---..--.---.--.----------~---------------- 358 59 264 95 55 
fon  Greece_.....--- eee 760 | . 310 | . 976! | 779 Wo 
Bo _ India, British_..-..-.-.---------------------------L.- 3, 426. 4, 259 2, 563 1, 305 1127 23. 
Bee Italy --__--------------------- +--+] eee 1, 634 5 14 [ee oo 
we Netherlands....._...-.....-.-.-.---.-.---.------.--- 1, 959 2, 055 1, 102. 713 427 Be 
fe / Soviet Russia in Europe-_.--.-.--.--------------------]-----.---- 276 714]. 4,714 Jee 
aoe oo United Kingdom-__-.-..------.---------- ee =e. 56) 189 | 7) 2 98} 25 
coe So Yugoslavia and Albania. --.....-..------------+---+-|--+-------]----------|----------]----------|-228 

co an 63,502 | 53,182] 51,195}. 23,905] 8920 

Bo Magnesite imported into the United States in 1982, by countries and classes a 
yee a : oO {General imports] - ) , - 

Bere . . -— grain (not suitable 
Bee 8 Crude L ‘Ground | for manufactire: 7 
fs oo _ Lump roun into oxychloride 
a oe | Country . | | cements) . | 

Poe oo | Short __ | short Short Short | . a aa | tons. | Value} ‘tons | Value] ‘tons Value tons Value — a 

Boho | Austria.......-.-------------|----------|--------|----------|--------|----------|--------| 4,540 | $65,046 
— Canada--.--------2-- le 9 $372 |__--------|--------|----------]----- eed. 38 2,884 
A | - Czechoslovakia..........--.--|----------}..------|---2--- fee 2,393 | 35, 299 
Bey: Germany .....---------------]----------]-------.]----------]-------- 4) $194 51 930 a 
Be Greece. ._.-_-----------------|----------|--------|---.------]---_---- 77; #1,728 |_.-.....--|..------ 
Boos India, British_...-.-.--------| 112] 1,236] 1,015 $10,972 |......-...|-...-.__|----------|_------. : 
Be Netherlands--_--....-..----.--]----------|--------| 23 608 404 | 10,670 |..--------}-------. 
oo United Kingdom__.........._|-.--.-----]_.-------|---2---2--|--. 25|- 915 |_....-----|-------- 
oe Yugoslavia and Albania... ..|....------}-.--.---}----------]_------- 229 | 4,264 |----------|----=--- 

ee | 121 | 1,608 1, 038 | 11, 580 739 | 17,771 | 7,022 | 104,159 

Be | - WORLD PRODUCTION | | | | 

. The world production of magnesite for 1927 to. 1931, by countries, __ 
oe is shown in the following table: | —_ | | 

a World production of magnesite, 1927-31, by countries, in metric tons 1 | 

Country 1927 1928 1929 1930 1931 

Australia: 
New South Wales..........-----...-.- 10, 178 10, 840 9, 097 8, 794 3, 480 
South Australia_._.---...----.-...--.-- 335 46 137 37 |_.---------- 
Victoria. ---...--..--1.---...--.----.-- 73 73 2 (2) (?) 

Austria_......--------.--------.----.------ 356, 000 310, 000 438, 000 304, 396 179, 440 
Canada........--.---..---.---------------- 18, 523 33, 311 39, 216 25, 073 24, 348 
China._......-.-....----.-------------- 3 21, 400 (2) 32, 189 29, 482 30, 000 
Czechoslovakia 4......-.....--...--.-..---- 84, 563 87, 396 101, 118 71, 388 38, 903 
France. ---.---------.-.--------- ee ene] nee 600 j--------- 42] (2) 
Greece._....-------.-.-------.-------.----- 84, 484 104, 421 84, 023 68, 509 49, 642 
India, British_-..-.......-.-...-----..------ 19, 953 24, 798 23, 874 16, 788 5, 419 
Italy.....-------.-------- +2 16, 304 11, 690 17, 172 4, 122 3, 470 
Norway.--_..------------------------------ 1, 090 932 1, 809 2, 206 1, 580 
Russia §......---.-.-----------------------| 5 106, 583 6 119, 985 132, 710 152, 000 246, 000 
Turkey....---------.-..-------------------|--------- ~~] ee 196 357 2, 197 
Union of South Africa.._.............----- 1, 839 1, 481 1, 709 1, 910 1, 357 
United States. -......222222 222 110, 213 115, 393 170, 241 117, 317 66, 770 
Yugoslavia...........--...-.--.----------- 71,680 7 6, 267 7 6,615 13, 068 (2). 

1 Unless otherwise stated, quantities in this table represent crude magnesite mined. 
2 Data not available. . 

3 As estimated by the Geological Survey of China. (General Statement of the Mining Industry, Peip- 
ing. 

. 4 Exports, less imports, of crude and sintered magnesite, the sintered being reduced to crude on the basis 
of 2.1 tons crude to 1 ton sintered. 

5 Year ended Sept. 30. 
6 Exclusive of magnesite sand, as follows: 1927, 77,211 tons; 1928, 8,799 tons. 
7 Serbia only.
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Austria.—The Austrian output of crude magnesite decreased a 
from 179,440 metric tons in 1931 to 134,400 metric tons in 1932, a drop og 
of 25 percent. At the same time the production of dead-burned and og 
caustic calcined magnesite decreased 26 and 11 percent, respectively. ony 
Of the crude magnesite production, the two smaller concerns, Steir- os 

- ische Magnesitindustrie A.G. and Alpenlandische Bergbaugesellschaft od 
m.b.H., contributed only 26,050 metric tons, all of the amorphous | mM 
variety. : 4g 

| - Only the two larger companies, Veitscher Magnesitwerke A.G. | oe 

and Oesterreichisch-Amerikanische Magnesit A.G., produced dead- : oe 
burned magnesite. During 1932 the output of the former was A 
19,452 and of the latter 9,300 metric tons. The latter company ok 
also produced 58 percent of the 30,900 metric tons of caustic calcined ong 
magnesite reported for the year. - eg 

The production of magnesite brick, which is included in the tonnage : noe 
of dead-burned magnesite, dropped from 23,817 metric tons in 1931 he 

to 15,528 metric tons in 1932, a decrease of 35 percent. — 4 

Austrian exports of dead-burned magnesite have dropped greatly _ 8 
in the past 2 years. The figures for 1930, 1931, and 1932 are 58,039, | 3 
27,491, and 14,930 metric tons, respectively. | a 8 

- About one half the Austrian output of caustic calcined magnesite : 3 

_ is used within Austria, the exports (15,615 metric tons) going mainly to ok 

| Germany, with significant quantities also to France and Czechoslo- ae 

vakla. . . 7 oo 

Price agreements covering both domestic and foreign sales of dead- a 
burned magnesite and domestic sales of caustic calcined magnesite => 

-- - remained effective, aside from slight adjustments. OS S 
No changes in political or commercial control were revealed during | ae 

1932, although the German stockholders of the Veitsch concern were me 

reported to have protested acquisition of control by the French 8 

group, which purchased shares released when the Austrian bank was A 

in difficulty in 1931. | | | ag 
British India.2—Magnesite deposits are worked near Salem about og 

230 miles south of Madras and nearly midway between Madras and a 

Calicut. The magnesite is in veins ranging up to 4 or 5 feet in thick- eee 

ness. To produce 2,000 to 3,000 tons of magnesite a month it may be st 

necessary to remove more than 40,000 tons of earth and rock. ane 

 Canada—The output of “calcined or clinkered” magnesite in ik 

Quebec dropped from 11,411 short tons valued at $295,579 in 1931 8 

to 8,892 short tons valued at $262,860 in 1932, following serious od 

declines in preceding years. Canadian exports of dead-burned GE 

magnesite amounted to 1,194 short tons valued at $33,103 in 1932 | 8 

| compared to 1,610 short tons valued at $45,257 in 1931. The 1932 os 

exports to the United States were only 47 tons. | 4 

A large, conveniently situated deposit of crystalline magnesite ? 

was discovered near Cranbrook, British Columbia, during the field os 

season of 1932 by Dr. C. E. Cairnes of the Geological Survey, Depart- " 

ment of Mines, Ottawa. The aggregate thickness is at least 30 feet; 3 

the formation is 150 feet wide and has been traced for more than 4 A 
| miles. These deposits and occurrences of hydromagnesite have been i: 

recently described.* | 4 

1 Harris, E. L., Am. consul general, Vienna, Mar. 15, 1933. a 

2 Lebeter, F., Magnesite in India (notes on its occurrence and methods of mining): Iron and Coal Trades : 

Rev. (London), vol. 125, no. 3375, Nov. 4, 1932, pp. 689-690. ° 

- 3 Richmond, A. M., Magnesite and Hydromagnesite in British Columbia: British Columbia Dept. te 

Mines, Nonmetallic Mineral Investigations, Rept. 5, Victoria, March 1933, 21 pp. |
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7 Chosen.*—-A previously discovered magnesite deposit near Taik-.  ~ 
an wayodo was re-examined during 1932. .The main massisa hugelens _ 

8,000 meters long and 100 meters wide, apparently quite pure, since 
Sa 13 analyses showed 44 to 46 percent MgO. = © 
Bee _-. Greece.—During 1932 Greece exported. 13,002 metric tons of crude -: 
ee magnesite with an average value of 398 drachmas per ton, the dis- 
bo tribution in percent being as follows: Great Britain, 43; Italy; 35.5; 
be _ Germany, 16; Netherlands, Belgium, Luxemburg, and France, 5:5. 

ee The exports of calcined magnesite, amounting to 10,563 metric tens 
Be with an average value of 1,050 drachmas per ton, were distributed as 
ge follows: Netherlands, 35 percent (3,704.tons), valued at 4,000,730 - 
— drachmas; France, 35 percent (3,696 tons), valued at only: 2,759;250 =. 
pe _ drachmas; Germany, 15 percent; Great Britain, 13 percent. ==. 
ae __ dapan.—While magnesite occurrences have been noted in Japan 
he : they apparently have not warranted commercial development. Do- 
~  mestic. requirements are supplied principally from deposits in Man- 
po churia controlled by the South Manchurian Railway and toasmaller ~ 
Be extent from China. Analyses of material from the principal Man- . . 

a churian deposit at ‘Taisekkyo show 47 to 48 percent MgO, indicating 
co practically pure magnesite. Several hundred million tons of mag- =~ 
a __ nesite are estimated to occur in this deposit and in one other at - 

ae | Tapingshan. — ee oe 
Bee Russia..—The magnesite. industry is being developed rapidly in _- 
po Russia. Soviet figures for 1931 show the following outputs in metric 
Be tons: Crude magnesite, 246,000; caustic calcined magnesite, 14,000. © 
a | The mines and plant at Satka have been expanded. Depositsin:the 
eo Aktubinsk district in the South Urals about 50 kilometers north of =~ 
fe Orsk, containing 46 percent MgO, have been examined. Large-de- | 
a posits. have also been discovered in the Biro-Bidzhan district about — 
a . 6 kilometers from Biroksan on the Ussirsk Railway. . Pegey OS 
a _ -¥ugoslama.’—The Ste. Miniére de la Choumadiya (elsewhere re- __—- 
Lo _ ported as Sunadiji) holds a concession covering the important deposit _ 
oo of amorphous magnesite near Cacak, roughly 100 kilometers from 
a Belgrade. With indicated reserves ample to meet French require- 

| ments for several decades, the company has installed modern equip- 
| ment intended to furnish a substantial tonnage over a long period. _ 

: - DOLOMITE | | 

| Patents bearing on the utilization of dolomite have increased in 
number in recent years both in the United States and other countries. 
These patents describe the production of refractories, magnesian 
cements, magnesium chemicals, and metallic magnesium and indicate 
that dolomite, because of its wide-spread occurrence, must be con- 
sidered an increasingly important competitor of magnesite. 

Sales of dolomite for uses that may be considered competitive with 
magnesite have been segregated so far as possible from other uses it 
shares with limestone or other stone. 

4 Kinosaki, Y., Magnesite Deposits in the Vicinity of Taikwayodo, Tansen-Gun, 8. Kankyo-Do: Chosen 
Mineral Survey, vol. 7, no. 1, Keijo, 1932, 19 pp. geol. map, 5 plates (in J apanese; English summary, pp. 

tT Dowd, W.S., Am. asst. commercial attaché, Tokyo, Magnesite in Japan: Bureau of Mines, Foreign 
Files 427, Jan. 27, 1933. 

® Economic Review of the Soviet Union, Soviet Magnesite: Vol. 7, nos. 23-24, Dec. 1932, p. 423. 
7 L’Echo des Mines et de la Metallurgie, L’exploitation et traitement de la magnesite en Yougoslavie: 

Vol. 60, no. 3099, Paris, 1932, pp. 287-290.
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Dolomite and dolomitic lime sold or used by producers in the United States for er? 

| specified purposes, 1928-32 as 
| a 

one 

7 oo 1928 1929 1930 1931 1932 oy 

- Dolomite for— | | | 4 
: : Basie magnesium carbonate: . 7 

Short tons_-.---------.------------ 94, 200 84, 750 111, 740 80, 820 57, 000 a 

Value.....------------------------- $122, 260 $129, 383 $189, 219 $122, 525 $68, 000 ooh 

Carbon dioxide_.-._.------------------ (2) (2) QQ © () (2). ere 

Dead-burned dolomite or refractory : oo Sg 

, - §tone: 
; ; a 

Short tons....---------------------| 522, 850 516, 400 453, 350 | 268, 500 135, 000 ne 

-Value.........-.2-.----------------| $508,502} $461,444 | $356,025 | $183,020 | $90, 000 S 
Dolomitic lime for— | . nae 

. Refractory (dead-burned dolomite): 
es 

Short tons....--------------------- 448, 761 488, 032 351, 740 243, 769 133, 000 ie 

| _ Value.._-.------------------------- $4, 283, 036 | $4, 261, 942 | $3, 045, 082 $1, 866,971 | $1, 020, 000 oes 

Sulphite pulp: | | yg 

. “Short tons...------+--------------* 46,000 | =: 1, 000 | 38,400 | 32, 000 27, 000 oy 

- Value.......-....--.---.--.--------| $359,000] $398,000 | $295,000 |. $233,000 | —_ $168, 000 ne 

Total (calculated as raw stone)— 
| 2 

short tons.......-..-----------| 1,605,000 | 1,654,000 | 1,360,000 | 922, 000 530, 000 os 

| 1 Subject to revision. . a8 

. 2 Bureau of Mines not at liberty to publish figures after 1926. - | ~ 

. 
; J “4 

3 XT 7 « a 
a 3 700 : \ # 700 Oe 

‘ wn 
- . on 
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FIGURE 88.—Quantity and value of metallic magnesium of domestic origin produced and sold or used in - “ 

the United States, 1915-32. The break in the graph between 1927 and 1928 is made to indicate a change coe 

. in the type of data. For 1927 and prior years the quantity of ingot alloys and other manufactured prod- oe 

. ucts is shown, since fabrication of the metal into rods, tubing, castings, powder, and other semifinished oe 

and finished forms was conducted almost exclusively in the same establishment in which the virgin ingot 

was produced. Beginning with 1928 the production and value of new ingot magnesium only is depicted 4 

as fabricators turned to sources outside of their own plants for supplies of new ingot. ‘j 

| MAGNESIUM | 8 

In contrast to the prevailing industrial trend the sales of magnesium a 

increased in 1932, exceeding the record for any previous year except 4 

1929, as indicated by figure 88. Oo a 

-Prices—Following the sharp reduction in price of metallic mag- | - 

nesium to 30 cents a pound in September 1931 1t remained unchanged 

during 1932, although the selling price for various fabricated items : 

| was further reduced. For certain commercial uses sand castings have 2 

‘been sold as low as 60 cents a pound, while extruded shapes, depend- ; . 

ing on their cross-sectional area, ranged from 50 to 90 cents a pound. |
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ee _ New magnesium ingot produced in the United States and sold or used by the pro- — a oe 7 ducer, 1928-32 ) ) re 

. - | | , a | Sold or used by the : a : . 
cer | . Yor (pounds) |} 

ae 
Pounds | Value © 

be 1928... enna nnn ece eee eneeeeeeeeeeeeeeeeeeee_| 521,075 | qi $289, 658 : = 1020. ae nnne sane e nen eneneeeneeeeeeeeernrneneneeseseeeeseee 1,329,669 | 9087351] 512313. se 1080. ~~~ --------2ennnencec nena anne nen eeeneeeneneeeeeeenensnsseee-se-] 1,173,557 | 550,681 | 268864 a 5 RB 580,463} 199,633 Bo cc OS EE 791,699 | 228, 653 
Bo | 1 Figures not available. . , oo. — SS : 

yo Magnesium products other than ingot magnesium manufactured and sold or used by we producers in the United States, 1928-32, in pounds a oO 
ae TR be a - Product | 1928 | 1929 1930 1931 1932 

ee Alloy ingot__-._---------2--- eee eee eeneeeeeee-s] 16,210] 13,145 | 12,2071 65, 314 128, 751 | 
A Castings... -.-------.-------------2.-----------------| 55,861} 116,350] 99,443 127,308] 132049 Be. Powder and shavings.__............................. 28, 104 36, 663 30, 832°] 23,924 19,825 | Be Wire and ribbon... 7605 | 7736 | “7808 | “ao06| 9 a’6s0 he” Rod and tubing Mn nee eee een ne ee eee 719 © 1, 864 115 194° 171 S goo  Gheet--.-..------ I) g,425 | 52} 1,348] 9,433 | 17, 796 | ee Other 3. - nena neenneeneeeeneceneeeeeneeeee=-| 20,218 | 12,051 | 13,558 | 26945] 39° 106 : 
eo | | Total-...----.---------------------------------| 121,022} 183,176 | 153,194 | 190,800| 213,507 oe 

. ee 1 Exclusive of extruded rods or ingots sold for metallurgical purposes. “ a ? Includes forgings, extruded shapes, etc. | . . | 

Be Uses.—Progress in the fabrication of magnesium and its alloys — ph featured 1932. The average weight of sand castings advanced from | : I to 3 pounds, and castings as large as 150 pounds have been made — mo successfully. The combined lightness and strength of magnesium- S base alloys have led to their use in the manufacture of aircraf t,motion- . | _ picture machines, quick-oscillating machinery such as bread slicers, - high-speed cutting lathes, pneumatic tools, portable typewriters, : ticket-vending equipment, and textile-machine parts. Castings have | entered the low-price automobile field on an experimental basis, while | sheet and extruded structural shapes including standard 5-inch ~* | I-beams weighing about 2.5 pounds per foot are being used in bus, 
truck, and trailer construction. The use of magnesium alloys in | foundry flask, patterns, and core boxes has also increased. 

| The die-casting of alloys specially developed for this purpose made 
marked progress during 1932. The claim is made that while the cost 
of producing die castings from these magnesium alloys is not as low 
as from aluminum, it is considerably below that of any other foundry 
method. | 

The commercial progress of magnesium-base alloy as an engineering 
material is indicated by new specifications added by the American 
Society for Testing Materials covering ‘“‘Magnesium-base alloy sheet”’ 
and ‘‘Magnesium-base alloy wrought shapes other than sheet.” 

| In the nonstructural field ribbon and wire sales recovered much of 
the loss in 1931, but sales of powder continued to decline due to 
decreased Government purchases. | 

: Imports—Imports of magnesium amounted to 182,939 pounds, 
valued at $54,448, in 1922, but subsequently they have dwindled to
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insignificant proportions, amounting to only 935 pounds, valued at — a4 

$1,049, in 1932. _— ad 
"In France the Société Générale de Magnesium was formed during OS 

1932 to carry on the joint business of the Cie. Alais, Frogues, et 4 

Camargne and the Société d’Electro-Chimie, d’Electro-Metallurgie, 4 

et des Acieres Electriques d’Ugine. The joint arrangement between oe 

the Aluminum Co. of America and the principal foreign magnesium ore 

| producer, the I. G. Farbenindustrie, was continued. Various Japanese mae 

enterprises are reported to be under way.” oe 

- Magnesium imported for consumption in the United States, 1931-32, by classes Oo 7 

/ ee , 1931 1932 8 

me | | Pounds | Value Pounds | Value en 4 

“Metallic and scrap..--------------------------e--------| 40 $190 |..-------2--|---------2-- - a 

Alloys (magnesium content) . .------------------------- 30 | . 81 101 $84 

. - Powder (magnesium content). ..-..-------------------- 2, 199 2, 191 772 821 Oke 

Sheets, tubing, ribbons, wire, and other n.s.p.f. (mag- oO sa 

nesium content)---.-.-.------------------------------ 85 118 62 144 Se 

a --2, 454 2, 580. 935 ee 

: a 
_ | Be 

| MAGNESIUM SALTS | es 4 
| | | | a8 

The production of magnesium salts—including magnesium sulphate, a 

: _ chloride, and carbonate—from natural salt and bittern waters in the ed 

--—-s- Ynited States in 1932 was 59,466,257 pounds, valued at $896,085, oe 

compared with 66,137,418 pounds, valued at $982,814, in 1931. As a 

. there were less than three producers of each of these compounds, the ts 

Bureau of Mines is not at liberty to publish production figures sepa- og 

rately. : . | mr 

| ‘New developments during the year included the recovery of mag- | a 

nesium hydroxide and its conversion into Epsom salts by the Texaco 8 

Salt Products Co. at West Tulsa, Okla.,® and the erection of a plant | z 

near Medicine Bow, Wyo., by the Magnesium Properties Co. to — os 

refine magnesium salts. - ane 

Uses.—The chief uses of technical magnesium sulphate in the order os 

of their importance are tanning of sole leather, general manufacturing os 

ingredient in stock remedies, and mordant assist in dyeing and printing os 

textiles. It is also used in ceramics, explosives, matches, fertilizers, 28 

paper sizing, motion-picture snow, and plastic magnesia cements. ee 

Magnesium chloride is utilized largely in the manufacture of me- a 

tallic magnesium and of plastic magnesia cements. It is also used in 3 

floor-sweeping compounds. | £ 

* Chemical Age (London), Magnesium Manufactured in Japan: Vol. 27, No. 697, Nov. 5, 1932, p. 26. ue 

. Smith, O. M., Salt, a Bypro‘luct of Condenser Cooling: Ind. and Eng. Chem., vol. 24, pp. 547-548, 1932. _
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fs | _ Magnesium compounds’ imported for consumption. in the United States, 1928-82 

ee | “chloride See Calcined * | Carbonate -Magnesiam = be ; ulphate (Epsom |}. VYatine’ ee eee silicofluoride or - e Pon (hydrated and {* magnesia recipitated |. eae ay - , - Year - anhydrous)~- ° _ Salts) mp, magn - P P . finosil 1cate oo - 

: : : | | Pounds | Value | Pounds | Value Pounds ‘Value Pounds | Value | Pounds | Value. sank 

Bo 1928..........| 5,799, 750] $41, 712110, 459, 596] $61, 600] 300, 897| $60,325] 283, 264] $17, 512| 355,917| $17,675 o Bes 1929._-.....--] 3, 291, 856) 23, 120|13, 541, 189] 82,416] 471,545] 83,866] 517,414| 29,902] 212°503| 12"856 a ce 1930......----] 2,000, 081] 14, 480] 8,079, 208) 54, 646| 392,160} 73,991] 446,981] 24/989] 67,524] 4” 195 eo | 1931.._......-} 1, 320,071} 19, 660]. 9, 465, 098} . 61,718] 420, 026] 78, 649] 570, 805|.. 32,310| 103,551|. 4'938 | po 1982.-......--} 1 548, 687] 3, 583] 9, 648, 752) 54,719} 417,918} 60, 560| 790,982} 25,247|. 32,1081 2044 

Pe - . 1 No anhydrous reported. — - ae mee oo ee 

poe Foreign sources—Germany, by virtue of its large potassium-salts - : 
Industry, is the largest foreign producer of magnesium sulphate and ee 

oe _ magnesium chloride. The production of magnesium sulphate as a es 
ee byproduct. of the Polish potassium-salts industry has recently been =~ 
fe proposed. oe — 7 oe CEE



MICA i 8 

| By F. W. Horton anp B. H. Stopparp oo ed 

The mica industry in the United States continued to experience  —. 
unfavorable trade conditions in 1932 and declined severely in pro- oe 

_ duction, imports, and consumption. Prices also dropped 10 to 35 OR 
percent during the year. The mining of mica in this country is ee 
limited almost entirely to muscovite; no phlogopite or amber mica 1 EES 
is produced and only a small quantity of biotite, which is used as oe 

_ ground mica. Over 90 percent of the commercial production of | ate 
domestic sheet mica is confined to States on the Atlantic seaboard. Ee 
New. Hampshire and North Carolina were the outstanding producers os 

— . In 1982, followed by Connecticut, Virginia, New Mexico, South Da- _ at 
kota, and Georgia, in order of total quantity sold. In value of out- ook 
put of sheet mica these States ranked the same except that the order | oN 
of New Hampshire and North Carolina was reversed. _ | ne. 

: During the 5-year period 1928-32, inclusive, domestic marketed we 
_ production has supplied only 16 to 36 percent by quantity and 17 7 os 

| _to 39 percent by value of the requirements of sheet mica larger than — ae 
| punch and less ‘than 5 percent of the consumption of mica splittings, = 

_ On the other hand, the United States produces virtually all the punch ee 
- -muscovite and most of the scrap mica it consumes. . India furnishes of 

| the greater part of the sheet muscovite larger than punch and almost 8 
| all the muscovite splittings required by the United States. Canada ae 

| and Madagascar supply phlogopite in the form of splittings and od 
- sheet mica. | | | : “| 

| In 1932 demand for all classes of sheet mica and splittings was less 3 
than one quarter of that in 1929. The steady decline in demand | oe 
since 1929 parallels the decrease in the electrical industry, the prin- a 
cipal consumer of these classes of mica. Prices dropped notably due a. 
‘to this lessened demand and were pushed down further by large 9 

| bankrupt stocks ‘and by marked declines in the exchange rates of 7 
the rupee and pound sterling. | . “3 

One encouraging feature of the mica industry during 1932 was a Be 
considerable demand for dry-ground mica by the roofing trade dur- 3 

_ ing the latter part of the year. This demand moved such large ton- oh 
nages of scrap that existing stocks were well absorbed, and sales of - - 
domestic scrap in 1932 exceeded those in any of the 3 previous years, “ak 

_ although the value of the sales decreased due to much lower prices. 3 
The value of the total sales of domestic production decreased 44 os 

percent (from $211,245 in 1931. to $118,806 in 1932), and the value - 
of imports dropped 54 percent (from $620,784 to $287,667). “ 

The followimg table summarizes the principal statistics of the mica | s 
industry in the United States from 1929 to 1932, inclusive: 3 

| 18221 7—33——51 OO : 787 8
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ee | Summary of statistics of the mica industry in the United States, 1929-82... 

eo, : 1929 1930 1981. | 19821 =. 

Me | Domestic mica sold or used by producers: po. oes 
Bios Uncut sheet: a a “ 
bee 7 Punch or circle: mo rrr 
a  Pounds.....-.-----------------------------] 1,752,044 | 1,253,782 | 757,647 | -231,623. 
Bee oe Value_.------------------------------------| $98,989 | $61,280 | $33, 317 $8,060. 
ei — Average per pound..._-_-.-...--_-_--. $0. 055 $0. 05 | $0. 04 $0.08 

Bee _ Larger than punch or circle: S|. ee re 
Be , Pounds_.__.-.-------_---------------.-----| 283,084 | 211, 708 205,306} 71,881... 
oo ; Value. ....-----------_---------------------| $187,332 | $116,077 | $78, 513 $32,008 
Bee Average per pound_.....-_._-.-.------- $0. 66 $0. 55 $0.38 | $0.45 | 

aye . Total uncut sheet: . oe . Pa 
he Pounds. -.-----------1---------------------] 2,085,128 | 1,465,485 | 962,953 | 308,504 
ye | | Value._...-2---------.---------------------| $286,321 | $177,307 | $111, 830 $40,158 
be - a ae 3 Average per pound_._...-_..-------..-- $0.14; $0.12); .. $0.12 $08 
aoe te crap: . OR po . os fo ees me 
me co! Short tons......----------.-1-------------------| 6,253 | «6, 782 6,621) 2 7,188 
Be  Value.._-.----------------------s--------------| $117, 901 | $109,100 | $99,415 | «$78,448 
ee | : Average per ton_-_---_-------.-.----------- $18. 86 $16. 21 $15. 02 “$10.95. 
Be Total sheet and serap: . | 7 et 

we , ’. Short tons_....--------------------------------- 7,271 7, 465 7,102 7,885 
Be Value__.-..--------------_-------_-_-----------| $404,222 | $286,407 | $211,245 | $118,806 .. > 
ee _.. Ground: | , | a Ps 
Pie - Dry-ground: SO Sn Ng 
Bo Pounds..-_--------------------------.-----| 3, 637, 192 .| 211, 912, 232 | 210, 724,952 | 29,231,884 
Eo | Value_.------------------------------------| $62,029 | 2 $190,635 | 2 $168,783 | 2$117,957 
Me _ Average per pound_.......-.-----_-.--- $0. 017 $0. 016 $0. 016. $0.013 
Pee : _. Wet-ground: a | | fp fe 
Bee Pounds. -.-.---------------+----------------| 5,395,005 | 3,149,545 | 4,888,100 | 4,793,962. 
ee | / oo Walue..-..--------------------+------------] $328, 332°} $161,623: | $267, 653 $179,726 | 
we Average per pound..._-_..------------- $0. 06 $0. 05 $0.05}  $0.0388 = 
ces —— Total ground: | a ee os ae 
wren -Pounds.-._----------..--------------------| 9,032, 197 | 15,061,777 | 15, 613, 052 |. 14,025,846. 
boo . Value--_.---------------------------------- $390, 361 $352, 258 $436, 436 $297, 683 - A 

how | Consumption of splittings: | eee 5 

eo Pounds... ._.---------------------------------------| _3, 782, 287 | 3, 035, 880 | 2, 046, 090 902,985 
Bo - Walue.__...----------------------------------------| $2, 449, 889 | $1, 265,137 | $764,672} $268,830 
a Imports for consumption: OT - Te i 
Be Unmanufactured: 3 © | of | : 
Re ) Pounds. _..------------------------------------| 1, 288,472 | 4,549,461 | 4,549,122 | 2,970, 742 - 
ee Value__..--------------------------------------| $729,158 | $405,760 | $132,865 | = $78,496. 
oo _- Manufactured: . en a | - 
ee . Cut: Sf | | 

~ a Pounds. ---------------------------------«-| 118, 224 72, 402 16, 707 23,007 
en “Value. .-.----------------------------------| $201, 632.| $100,498 | $19, 774 $16, 824 
Co Splittings: ‘ ; | 
a Pounds. -.-.-----------.-------------------| 5, 052, 848 | 2,326,780 | 1,527, 656 944, 628 
2 Value__.-.-_-----------.-.-.-_--_-_---------] $1, 277, 555 | $767,414 | $463, 928 $184, 920 
: , Built-up: | : 
- Pounds....--------------------------------] 18, 655 6, 001 1,787 | _ 12,956 
—_ Value..------------------------------------ $9, 805 $8, 499 $3, 483 $6, 871 | 
— Ground: 

Pounds. ..--------------------------------- 1, 020 688 1, 200 | 111, 771 
me Value_..-------------.--------------------- $43 $57 $36 | $383 
o - All other manufactured mica: 5 | 

| Pounds. ....--.---------------------------- 6, 446 2,813 1, 947 1, 287 
_ WValue...---------------_-----eee ee $5, 215 $1, 388 $698 $173 
Total manufactured: . 

Pounds. .._--_-.-------.-_-----.-----------| 5,192,193 | 2,408,684 | 1,549,297 | 1,093, 739 
' Value___-.---.-.---.-----------------------| $1, 494, 250 | $877,856 | $487,919 $209, 171 

- ‘Total imports: . 
Pounds... -.-..---------------------------------| 6, 475, 665 | 6,958,145 | 6,098,419 | 4,064, 481 
Value_.----------------------------------------| $2, 228, 408 | $1, 283,616 | $620, 784 $287, 667 

Exports (all classes of mica): 
Pounds..-._---------------------------------------| 6, 187,270 | 4, 732,864 | 5,239,007 | 3, 098, 737 
Value-__....----------------------------------------| $829, 322 $262, 826 $258, 135 $132, 755 

| ce 

. 1 Subject to revision. . 
neacludes fine unground mica recovered in washing kaolin but not mica recovered by milling mica 

schist. 
3 Waste and scrap not included prior to June 18, 1930. ; 
4 Includes films cut or stamped to dimensions after June 18, 1930. 
5 Includes washers prior to June 18, 1930. ‘ 

PRODUCTION 

The total quantity of mica, including sheet and scrap, sold by pro- 
_ ducers in the United States in 1932 was 7,335 short tons, valued at 

$118,806, compared with 7,102 short tons, valued at $211,245, in 
1931. The slight increase in quantity was due to increased sales of
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- -gerap which more than offset the decreased sales of sheet mica. The | a 
- total production was composed of 303,504 pounds of uncut sheet, oe 

valued at $40,158, and 7,183 tons of scrap, valued at $78,648. Of this as 

amount, North Carolina produced 104,661 pounds of sheet, valued os 

at $15,562, and 5,002 tons of scrap, valued at $52,177, and New eee 

- Hampshire 125,607 pounds of sheet, valued. at $14,385, and 421 tons” a 

of scrap, valued at $6,616. | | | | “ 
--: Uneut sheet mica.—Total sales of sheet mica decreased 68 percent og 

in quantity and 64 percent in value, compared with those in 1931. ee 

Punch and circle mica sold by producers amounted to 219,783 : 8 

pounds, valued at $7,153, a reduction of 71 percent in quantity and — : 8 

79 percent in value, compared with sales in 1931. Sales of larger Cd 

| sizes were 71,881 pounds, valued at $32,098, a decrease of 65 percent OS 

in quantity and 59 percent in value from those in 1931. Total sales eee 
. of uncut sheet of all classes were only about 15 percent in both Ag 

quantity and value of those in 1929. ae 8 

“ Scrap mica.—Sales of scrap by producers increased 8.5 percent in ah 

quantity in 1932, compared with those in 1931, but due to a heavy Ss 

decline in average price the total value of the sales decreased 21 per- ee 

- eent. The figures for scrap mica include a considerable tonnage of 
fine mica recovered as a byproduct in washing kaolin in North ae 

~ Carolina but exclude mica schist. | | | oy 

Ground mica.—Ground mica sold by domestic producers in 1932 | od 

amounted to 14,025,846 pounds, valued at $297,683, compared with oe 

15,613,052 pounds, valued at $436,436, in 1931. Sales. consisted of oS 

| 9,231,884 pounds of dry-ground mica, valued at $117,957, and oe 

_- 4,793,962 pounds of wet-ground mica, valued at $179,726. The total a 

quantity sold was only slightly less than that sold in 1930 and 1931, es 

indicating that the demand for ground mica has been sustained in 8g 

spite of the depression. ‘The figures given for dry-ground micainclude = a 

-> gales of fine mica recovered as a byproduct in washing kaolin by the ag 

- Harris Clay Co. and the General Mica Co. in Mitchell County, N.C., ag 
but do not include the output of fine mica of the Victor Mica Co. of | 4 

Spruce Pine, N.C., the only grinder of muscovite schist in the country. / 4 

Following is a list of companies that ground mica in 1932: — og 
| — Process Oy 

. - Asheville Mica Co., Biltmore, N.C__------------------------- Dry. 4 

Concord Mica Co., Concord, N.H_..-.--------2--------------- Wet. | oe 

| English-Richmond Mica Corporation, 323 South Ninth Street, a, 
_ Richmond, Va__----------------------------------------- Do. i. 

Franklin Mineral Products Co., Franklin, N.C___.------------- Wet and dry. os 

) General Mica Co., Inc., Pueblo, Colo.-.---------------------- Dry. , y 

Philip S. Hoyt, Franklin, N.C__------1---------------------- Do. . 8 

Keene Mica Co., Keene, N.H_____--------------------------. Do. OS 

- Southern Mica Co., Franklin, N.C___------------------------ Do. : ot 

Standard Oil Co., 910 South Michigan Avenue, Chicago, Ill__... _ Do. . = 

| U.S. Mica Manufacturing Co., 1521-1527 Circle Avenue, Forest ae 

Park, Il____.---_--------.------- ene nee eee ee-e---- Do. 
Vance-Barrett, Inc., Plumtree, N.C___----------------------- Wet. mB 

Western Elaterite Roofing Co., 841 Equitable Building, Denver, u 

Colo_-.------------------------------------------------- Dry. “ 

Mica splittings —The Western Electric Co., Kearney, N.J., and the : 

New England Mica Co., Waltham, Mass., produced splittings in 8 

1932. Their output, however, was almost negligible compared with : 

total domestic requirements. , 4 

Built-up mica—The manufacture of built-up mica continued to be 34 

_ . the major branch of the mica industry in the United States, although os
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o i _1t declined more than one half in 1932, compared with 1931. Domes- os 
tic consumption of splittings in 1932 was 902,985 pounds, valued at 

Co | $268,830, compared with 2,046,090 pounds, valued at $764,672, in 
he 1931,.a decrease of 56 percent in quantity and 65 percent In value. 
ie : All splittings were of foreign: origin except the small domestic pro- 
Ro duction already mentioned. — a ee: 
ee The splittings consumed were from the following sources: India, 
Bo 671,647 pounds of muscovite splittings, valued at $193,854 (includes © - 
a the small quantity of. domestic splittings referred. to above); Canada, — - 
po 73,810 pounds of phlogopite splittings, valued. at $13,655 (includes ose 
eo - a: small tonnage of Canadian phlogopite split by machine in’ the = 

ee : _ Imports of splittings —_, \ JS . \ og 
Me - for consumption / | \ S\N Ao 

EET EE 
oe ° . Consumption of sheet of, Hh I oe Bee | os 3 | |e en 4 - Vion as 

ee ; . ee Ht, A Ne producers sales of sheet larger than eat ea. . - : : 
fet eg f= Pt | a of 

on a : " st wo Oo n° -® a ° ooo N : re oe Ree : N 'N . ON: N oN oN m Ns w” : 5 bo Sf 2) 8 8 FSF SF FB BF F 8 ae 

poe Oo — o§ Imports of splittings | oo 
re Poet, OQ fo i ‘\for consumption po oo as Be . ~ < 

- 

Ho . | oO! Consumption of sheet larger »“ | + \. 
Boe : g fr. ee] >> = =k. than punch Lf N ; 
~ . S ~~sb--7 i fan / :‘o a 

Le feectreetgendan tema SS 
FIGURE 89.—Comparison of the consumption of mica splittings and the consumption and domestic 

production of sheet mica larger than punch in the United States, 1923-32 

| United States); and Madagascar, 157,528 pounds of phlogopite 
splittings, valued at $61,321. 

Figure 89 shows the quantity and value of mica splittings and 
. sheet mica larger than punch consumed in the United States during 
. the past 10 years. The graph shows clearly the preponderance of 

splittings in the domestic market, compared with sheet mica and the Pp g : } p 
adverse effects of the business depression during the last 3 years on 
the consumption of both these classes of mica. The commercial pro- 
duction of domestic sheet mica larger than punch also is compared 
in both quantity and value with the total consumption of these sizes. 

| The principal consumers of mica splittings in the United States in 
1932 were as follows: Allis-Chalmers Manufacturing Co., Milwaukee, 

- Wis.; Continental Fibre Co., Valparaiso, Ind.; Ford Radio and Mica 
_ Corporation, 830 Fourth Avenue, Brooklyn, N.Y.; General Electric 

Co., Schenectady, N.Y.; The Macallen Co., 16 Macallen Street,
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+ Boston, Mass:; Mica Insulator Co., 200 Varick Street, New York, uy 
_ N-Y.; New England Mica Co., 66 Woerd Avenue, Waltham, Mass. ; oe 

Western Electric Co., Kearney, N.J.; and Westinghouse Electric & od 
Manufacturing Co., East Pittsburgh, Pa. 4 2 oe 

Co SES 
_ » Sheet and buili-up- mica.—Mica has many diversified uses, but its 4 

. most important use is in the electrical industries, where it oecupies'an _ ord 
: unassailable: position as the best electrical insulator known: Its 8 

- preeminent. dielectric ‘strength and insolubility in water and oils,’ 88 
-- combined with its capacity to withstand fairly high temperatures, a 

| make it indispensable as an insulator in many types of electrical — oe 
equipment. It is used in the form of sheets, washers, disks, and ee 

_. ynultishaped: punchings of both sheet and built-up mica m dynamos, oe 
: _magnetos; motors, electric irons, toasters, X-ray apparatus, ‘electric- ag 

light sockets, fuse plugs, and many other electrical devices. Split oe 
. into’ thin films, -it-finds “a large use in electric condensers in radio = =.= 

___ gircuits:and magnetos. © °° 0° Ee a 8 
- ‘The use of built-up mica, made by cementing mica splittings with: gs 

| suitable binders under heat and pressure into sheets and tubes, has’ ag 
| far outstripped that of sheet mica. Important factors in extending a 

the uses of the built-up product are as follows: Its adaptability; ‘the Oe 
ease with which it can be cut, molded, and pressed into shape; and: | 

| the development of binders,‘such as‘glyptal and other synthetic resins = °3 
which are’ claimed to‘ be superior to shellac for cementing mica: split-' eg 

-_ tings-fer certain uses, and of inorganic binders which are principally ae 
-- empleyed:in making built-up mica for heating elements. == ae 

-Mica: papers and mica cloth (made by bonding’ 1 to 3 layers of ae 
mica splittings on or between. special papers or cloth) are employed ee 
for insulation in armature slots, commutator ‘cores, magnets, ete. = 4 
Mica tape made similarly is used extensively for wrapping and wind- | 

| ing coils and armatures. © Be 8 
| ‘Mica is used in place of porcelain in spark plugs designed to with- 4 

stand unusual thermal and mechanical shocks, ‘especially in airplane. _ os 
‘motors where conditions are exceptionally severe and in high-com- = =» 
pression motors. .-The plugs are made by wrapping an inner electrode — g 
or spindle with thin and particularly flexible mica sheets to form an | Ay 
inclosing tube over which mica washers are placed and compacted “5 
with a suitable bond under pressure. The mica then is turned to _ a 

7 proper dimensions on a lathe and fitted with a metal shell which forms 4 
7 the seat and outer electrode of the plug. | 3 

Where mica is subject to temperatures above 500° or 600° C. phlo- 2 
gopite is used, as it resists heat better than muscovite. It also is less os 

| elastic than muscovite and therefore molds more readily when em- a 
ployed in built-up mica. Because it wears at about the same rate as wa 
copper phlogopite is preferred by some manufacturers both as sheet | oe 
and built-up mica for making commutator segments. - a 

Mica is irreplaceable in many of its uses as an electrical insulator, , 3 
and: ample supplies of it are essential to the maintenance and develop- 2 
ment of electrical industries. It is estimated that 75 percent -of all : 
domestic sheet mica, 90 percent of all’ imported sheet, and 95 percent’ 

- of all built-up mica is consumed in the manufacture of electrical goods. . 
| ' Phe first commercial use of mica was for glazing. Its transparency, 4 
- noninflammability, and resistance to shock led to its early adoption oe
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eon _ for stove windows and chimneys and shades for open-flame lights, 
eo _ Due to the decline in the use of stoves for househeating and to the 
-. _ Targe replacement of oil and gas by electricity for lighting, the con- 
yo sumption of mica for glazing is much less than formerly. However, 
“there is still a fair demand for mica for windows in oil, gasoline, and __ ao 
-... eoal stoves, chimneys for gasoline lanterns, and shades for open-flame ~° : 
a _ lights. Moreover, the market for built-up mica for use in torchiere __ , 
Bo chimneys, lamp shades, and panels is sufficient to warrant quantity =~ 
Bo production of special art micas for these and other decorative purposes. = 
eS _, Besides being used for insulation and glazing, sheet mica, because.of. 
= its elasticity, is used for diaphragms in acoustical apparatus, but e 
be its consumption for this purpose has declined greatly due to the 
Be abandonment of mica diaphragms in phonographs. __ eS 

Ground mica.—Dry-ground mica finds its principal use in the man- 
ae ufacture of rolled roofing and asphalt shingles, where it is employed © 

oe _ to prevent adhesion of adjacent surfaces of the finished goods. The 
a: _ flaky nature of the mica prevents its absorption, and it is not affected 
ae by the acid in the asphalt or by weathering. Roofing mica usually = 
Be is ground to pass a 5- to 20-mesh screen and should contain a mini- 
. mum of fines. Finely ground mica combined with proper bonding — 8 
~ agents is the principal constituent of many plastic wall finishes 
eo which are exceptionally receptive to textural effects. Larger sizes 

ae _ of dry ground mica are used extensively for ornamental purposes, co asd 
br _ particularly for Christmas-tree snow. : ee 
Bo _ Other uses are for surfacing stucco and concrete to give stone finishes : 
= and in the manufacture of artificial stone. Ground mica is also an 
Be excellent thermal insulator and, as such, is used in a variety of ways, 
oo particularly in the heat treatment of steel. Mixed with greases it . 
<. makes a good lubricant. Bonded with lead borate it forms an excel- 
me lent electric insulator known as ‘“‘mycalex” which may be molded at we 

ee dull-red heat and can be drilled and machined. This product has — : 
a high mechanical and dielectric strength and is suitable for aerial in- | 
o sulators, bases for radio tubes, etc. Ground mica has been used toa 
pe limited extent as a filler in rubber, but it cannot compete with tale, 
- _ silica, asbestos, and other cheaper materials. | | 
- : The principal use of wet-ground mica is in the wall-paper trade - 

: where, with proper binders, it is used as a decoration. It is also used 
| to a considerable extent in the rubber trade for painting the water 

bags used in vulcanizing automobile tires. It prevents sticking and 
gives the goods an excellent finish. 

| PRICES 7 

Domestic sheet mica.—Demand was poor for all classes of sheet 
mica throughout 1932. The average price of domestic punch mica as 
reported by producers was $0.03 per pound compared with $0.04 in 
1931. The price of 1-inch punch ranged from $0.02 to $0.03 and of 
2-inch punch from $0.03 to $0.06 per pound, depending upon quality 

| and preparation. Prices for sizes larger than punch dropped 25 to 35 7 
percent during the year, but due to sales of a greater proportion of 
larger sizes than in 1931 the average price increased to $0.45 per 
pound, compared with $0.38 in the previous year. The decline in 
prices was due principally to lack of demand and to sales by many . 
small miners at whatever price their mica would bring. To a certain 
extent, however, particularly with some sizes of the clearer qualities,
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decreased prices were due to foreign competition. The average price a 

— of all domestic uncut sheet sold during the year was $0.13 per pound, = =3 

| compared. with $0.12 in 1931. _ | oe a Oe 
Indian sheet mica.—Prices of sheet mica did not recede notably in ey 

| India during 1932, but due to declines in the dollar value of the rupee 4 

and pound sterling. Indian sheet mica could be bought more cheaply oS 

in London and India; moreover, ad valorem duties were lessened ae 

| correspondingly, and in December 1932 New York prices were 10 to 20 - oy 

percent under those current at the beginning of the year. | | a 

: ~~ Amber sheet—The demand for amber sheet was unusually small, ene 

-_-but prices rose slightly due to closing of the mines in Madagascar “8 

| which created a scarcity. | : | 4 

‘The accompanying table gives approximate average New York eg 

- prices in 1932 for the principal grades of Indian and domestic sheet a! 

7 Approximate average prices per pound of uncut sheet mica in New York in 1932. | ey 

en | co “ 
. Domestic , : | Indian (duty paid) : os 

"Nog. | Spotted | Clear 7 | ag 

| Size, inches Stove plack_ | Sizeno. slightly stained stained 5 spotted og 
oe mica | spotted stained | ~—i(i‘dTétC( SSCS - ag 

Me by Q..-----eu-----| $0.18 | $0.18 6 |: $0.43] $0.35| $0.19 |-2--------]-.---.---- Oe 
2 by 2e-csscssse-| BB 6 | BK] 52 147 |_-o-s-2e--|--- ose 2e 8 
2 by 3.-.------------- - 56 426 i) 1.30 1.02; ° #2.821 $0. 53 $0. 25 a oo 

7 3 by 3-.--.------------ 77 . 38 4 2. 34 1.24] 1.08} .81 49 VON 

3 by 4....---.---------| LOO; ~ .57] = 38 2.77 1. 68 1.46] 1.19 BB aay 
3.by 5...-.----------- 1,17 .73 2 . 3.32 (2.01 1.84]  . 1.68 106 — Dae 

4 by 6...--.----------| 1, 50 95 1 3. 98 2. 67 2.34 2174. 1,41 te 

oO 6 by 8..-------------- 1,75 1.32 LA 6. 05. 3. 98 3.87}: 2.99] — 1.68 ee 

) oes wevececeeefeeseo----| Special | 6.27] 4.96] 4.42) 3.87] 1.00 oe 

- Mica splittings —The prices of all grades of Indian splittings de- ee 

creased 15 to 25 percent during 1932 in keeping with the decline in a8 
Indian and British exchange. Sales of considerable bankrupt stocks oe 

~ also tended to reduce prices. As usual, the largest sales were of the on 

| cheaper grades. Average prices per pound of Indian splittings, duty as 

: paid in New York, in 1932 were approximately as follows: No. 4, . ae 

| book-packed, $0.875; loose, $0.55—no. 5, book-packed, $0.66; loose, oe 

$0.33—no. 5%, book-packed, $0.55 loose, $0.255—no. 6, book- f 

packed, $0.43; first-quality loose, $0.20; second-quality loose, $0.145; 7 ok 

third quality loose, $0.09. | . oe 

The demand for amber (phlogopite) splittings was extremely. oe 

limited, as the larger users were overstocked. Grade no. 6 consti- OR 

tuted at least three fourths of the total sales. The price range per ae 

pound remained practically the same as in 1931 and was as follows: oo 

ne 80 amber, $0.72-to $0.82; no. 5, $0.31 to $0.36; no. 6, $0.26 to us 

The average price of Indian splittings consumed in_the United. _ 

States in 1932 was $0.29 per pound and that of the Madagascan g 

splittings $0.39 per pound. . oe 

Scrap mica.—The average price of scrap mica sold by domestic , ot 

producers in 1932 was $10.95 per short ton, compared with $15.02 mn ee 

1931. Although the price has decreased steadily since 1929, when it 8 

~ averaged $18.86 per ton, sales have increased. The recession in a
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Be: ) price apparently has been due to the invasion of the market for scrap _- 5 
- ... _ by mica recovered as .a byproduct: in washing kaolin and by mica 
~-_mnilled from mica schist. er 
a . Ground. mica.—The average prices of both wet- and dry-ground — fo. mica decreased considerably in 1932. . The average price for the dry- —s_ 

-* —: 1981, and that for wet-ground mica fell to.$0.0375 from $0.05in 1931. -. _, Demand for both grades was good considering general. business con- 
eo _ ditions, and the-quantities sold (particularly of wet-ground mica) 
. Were only slightly less than those sold in 1931. 
Bee IMPORTS AND EXPORTS = = ss 

Boe - Total imports of. mica have decreased rapidly inthe last 4 years _ oo 
=. and:in':1982-were valued at only $287,667, or:18 percent of their Valua- 
; tion in 1929. Imports for consumption in 1932 were as follows; . |: 
a _ Waste and scrap, 2,720,731 pounds, valued at $11,908; untrimmed Se 
peo phlogopite punch mica, 34,308 pounds, valued at $2,166; and Other = 
me _ unmanufactured mica, essentially untrimmed sheet, 215,703 pounds, 
Be valued at $64,422—total imports of 2,970,742 pounds.of unmanufac- a 
poe _ tured mica valued at $78,496. The principal items of manufactured — ‘ 
‘imports were 23,097 pounds of cut mica, valued at $16,824, and 944,- 

628 pounds of films and splittings, valued at $184,920. Totalim- OB 
~ -- ports of manufactured mica were 1,093,739 pounds, valued at $209,171. ee 
pe Mica stocks in bonded warehouses on December 1, 1931, were S 
eo 95,118 pounds of unmanufactured mica, valued at'$57,523, and 1,244,- ~~ : 
pe _ 869 pounds of manufactured mica (practically all mica splittings); : 
We valued at.$313,002. ee ES 
= ———s«sExports of mica also decreased notably in 1932, totaling 3,098,737, 
fi. i pounds, valued at $132,755. — | : - a re Be __ The summary of mica statistics given in the table on page 788shows = > 
Bo the imports of the various classes of mica and total exports of mica = 
Bo from 1929 to 1932, inclusive. — eh ;
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NATURAL SODIUM COMPOUNDS AND BORON MINERALS ~ Oem 

| . a - By A.T. Coons) © 0 20: a wn 

| _ The outstanding feature of the natural sodium compoundsindustry = 
since the’ World War hasbeen its steady growth. From an annual _ oo 

o output of only 42,683 short tons in 1920 production increased toa = & 
peak of 297,440 tons in 1930. Compared with this record the out- = | 
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| Fraure 90.—Quantity and value of natural sodium compounds produced in the United States, 1923-32; 8 

put of 269,496 tons in 1932 was.a drop of only 9 percent, a notable . o 

| showing in view of the much sharper decreases recorded by most - 
: important mineral raw materials over the same period. | cos 

| he pronounced strength of the market for sodium.compounds with on 
reference to tonnage required during the past 3 years’ of business : 

- depression has been of special interest. The accompanying statistical : 
analyses show that while the output of carbonates declined 39 per- - 
cent between 1930 and 1932, the production of borates increased 
successively in 1930 and 1931 and established a record of 181,915 : 

- tons in 1932. Over the same period the output of sulphates varied 2 

only a few hundred tons. | : 
| } | 795 :
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-. .. Although production: has been maintained on a relatively stable 
-.... plane, price declines have been unavoidable, returns to producers = 
yo. being particularly low in 1932. | : oe eS 
Bo, _ The output of sodium compounds, not including common salt, from 
_. natural salines and brines in the United States in 1932, as indicated 
Bi _. by sales or shipments by producers, amounted to 269,496 short tons, 
—  — walued at $4,122,238, compared with 289,590:short tons, valued at => 
/ ——s« $6,352,971, im 19381. .These figures include the output of sodium 
ee carbonate (soda ash and trona), sodium bicarbonate, sodium sulphate 
e  - — (galt cake and Glauber’s salt), and sodium borate (borax and kernite). 
» “Figure 90 gives the quantity and value of natural sodium com- _. 
<=... pounds produced in the United States for the past decade. 9 = | 

io _ -— Saltent. statistics on natural sodium compounds sold or used by producers inthe. = > 

a oy OO oo - : 
Be ‘Carbonates! {| Sulphates? | § Borates? ‘Total - eee 

Me | - : 7 hort | nort | y ort | x Short | os gee a ce tons Value tons Value tons | Value tons ‘Value US 

Be 1920.22 ---i-------]| 25,392 | $961, 574 | 14,851 1$221,123 | 2,440 $330,482 | 42,683 |$1,513,179 =: 
be QQ TTTTTITTTITIITIIITI] 17; 400] “602,800 | 4,900 |" 8,500} 2.700} 282,700] 25,000| "894,000 

ne 1922_....-.-:-------------] . 38, 587 690,021 | 5,015 | 36,155]. 6,854 | © 689,598 | 45,406 | 1,415,774 69. 
Bee 1923...--.:-.-----.-------| 35,440'| ~751,,850 | 10,080 | 100,000} 13,920 | 924,090] 59,4401 1,775,940 = 
Be 1924._._-..-.....-.-.-.--.] 44,890 | 835, 170 | 16,200 | 174,600} 15,330| 816,080 | 76,420 1,825,850... 
pee Y92B Le ----- | -45, 910 | > 922, 760 | 9,940 | 84,380 | 17, 450 | 1,087,970 | 73,300 | 2,095,110 =.» 
Bae 1926...-.---.---------+-.-] 56, 750 | 1, 154, 840 | 19, 620 | 166,800 |. 17,110 | 1,005,110 | 93,480 | 2,326,750 = 9 os 
Re Po 1927...-.-.-.-_----.------| 67,240 | 1, 253,352 | 23,080 | 168,882] 55,450} 2,412,090 | 145,770 | 3,834,324 =<", 
Be QB ae} 79, 830 | 1,578, 256 | 6,580 | 42, 485 |. 119, 970 | 3, 651, 487 | 206, 380 | 5, 272, 228 ee 
He 1920_.__.....-..---------| 102, 930 | 1,916, 632 | 7,540 | 41,199 | 164, 720 | 4,149, 835 | 275,190 | 6,107,666- 
po -1930.__._..-._--..--.----| 90, 300 | 1, 585, 756 | 32, 630 | 206, 323 | 174; 510 | 5, 105, 425 | 297,440 | 6,897,504 : 
fo A9BLLTITTITITITTTITTTITIIT) 78; 530 | 1) 223, 544 | 32; 510 | 198, 132 | 178, 550 | 4,931,295 | 289,590] 6,352.97. 
gee 988i isl----| 55,377 | 888, 052 | 32, 204 | 210, 342 | 181,915 | 3, 023, 844 | 260, 496 | 4, 122, 238 en 

“>.> 4 Soda ash, bicarbonate, and trona; 1923-26 and 1930 also includes sal soda. | — . 
ay 3 Salt cake and Glauber’s salt. — . oo a 
Be | 3 1920-26, borax; 1927-30, borax.and kernite; 1931-32, borax, kernite, and boric acid (calculated as borax). 

ye Boron minerals.—The output of boron minerals in 1932, asreported = 
eo to the Bureau of Mines by producers, amounted to 181,915 short tons, . 

 walued at $3,023,844, an increase of 2 percent in quantity but a de- 
pe crease of 39 percent in value (due to a large decrease in the price of 
7 ' borax and boric acid in 1932). , | | 

: : Boron minerals! sold or used by producers in the United States, 1920-82 | 

Year Short tons} Value Year Short tons| Value 

1920___..-..--...--.-..--- 120,320 | $2,173,000 || 1927....-....---.-----22-. 109, 080 | $3, 473, 399 
1921... ...-.-----------.-- 50, 000 1, 600, 000 |} 1928.........--.------..-- 131, 000 3, 999, 773 
1922... ....---..-.------ 85, 220 2, 705, 140 || 1929......-- 2+. 169, 870 4, 515, 375 
1923... ..--------.-------- 136, 650 3, 994, 790 || 1930....-...--- 2-2-8 177, 360 5, 351, 999 
1924_. 22 ---eeee 116, 110 3, 183,910 |} 1931....-...-...-.---_._-- 178, 550 4, 931, 295 
1925... .....-...---------- 113, 700 3, 085, 660 || 1932. _.....-.-------_---- 181, 916 3, 023, 844 

| 1926... ..---2-2-2---2--.-{ 115,970 | 3,128, 110 | 

1 1920-26, borax and colemanite; 1927-29, borax, kernite, and colemanite; 1925 and 1927-30 also include 
boric acid; 1931-82, borax, kernite, and boric acid (calculated as borax). 

The boron minerals included in the figures for 1932 were confined, 
as in 1931, to the sodium borates known as borax and kernite. Prior 
to 1927, all the borax except that made at Searles Lake and Owens 
Lake was made from colemanite (calcium borate) mined in California
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and Nevada. In 1927, kernite, mined in Kern County, Calif., 8 

| replaced colemanite, production of which practically ceased in 1927, 8 

although small shipments were made through 1930. | og 

Review of operations.—In 1932 most of the material included under ns 

sales of sodium carbonates was soda ash—normal sodium carbonate ag 

(Na,CO;)—and was produced in California from the watersof Owens ~~ =; 

| Lake, Inyo County, by the Natural Soda Products Co., at Keeler, and ee 

the Pacific Alkali Co., at Bartlett, and from the waters of Searles 8 

| Lake, San Bernardino County, by the West End Chemical Co., | cos 

at Westend. Sodium bicarbonate (NaHCOs) and trona, a mixture os 

‘of soda ash and bicarbonate, were produced by the Natural Soda we 

| Products Co. : | , os 

Sodium sulphate as salt cake (Na,SO,) was produced at Camp | 

Verde, Yavapai County, Ariz., by the Arizona Chemical Co., and- | 4 

near Mina, Mineral County, Nev., by the Rhodes Alkali & Chemical oe 

Corporation. Sodium sulphate was also produced at Wabuska, Lyon 3 

County, Nev., by the American Sodium Co., but none was shipped. 3 

| Hydrated sodium sulphate (Na,SO,.10H,O) (Glauber’s salt) was pro- | oe 

- duced near Casper, Laramie County, Wyo., by W. E. Pratt and by Og 

| - the Columbian Hog & Cattle Powder Co. The Iowa Soda Products as 

. Co. mined Glauber’s salt near Rawlins, Carbon County, Wyo., and i (ast cs 

shipped it to Council Bluffs, Iowa, for refining. No output of sodium is 

, sulphate was reported from Texas, Utah, or Washington, although eg 

deposits in these States were reported as under development. rs. 

| ~The production of sodium borate im 1932 included borax = 

~ (Na,B,O7.10H,O) obtained in California from Searles Lake brines in A 

/ ‘San Bernardino County by the American Potash & Chemical Co, = 

~~ at Trona, and by the West End Chemical Co., at Westend, and from 2% 

.. Owens Lake brines in Inyo County by the Pacific Alkali Co., at od 

7 Bartlett. Sodium borate, as kernite (Na,B.07.4H,O) was produced ood 

in Kern County, Calif., by the Pacific Coast Borax Co. from the Baker og 

deposit near Barstow; by the Suckow Borax Mines Consolidated, near 4 

| Muroc:; and by the Western Borax Co., Ltd., near Kramer. Boric oe 

acid was produced at Trona, Inyo County, Calif., by the American Ogg 

Potash & Chemical Co. In the figures for sales in 1931 and 1932 this Ge 

| product, calculated as borax, was included with sodium borate. | 

- Exports and imports.—The exports and imports of sodium sulphate ot 

and borax are given in the following tables. Figures for sodium | oh 

carbonates are not given, as they would include largely the manu- 4 

factured sodium salts and would not be comparable with the figures a 

for natural salts recorded in this report. | | ot 

Sodium sulphate exported from the United States, 1928-82 | a 

. Year ° ql Value | Year = tons; Value 7 we 

1928. .-aeececcconeeeneee--| (1) 1931...-------------------| 4,652 | ‘$75, 784 ne 

9908] “1, 666. | $58, 176 || 1982... .------------------ - 24, 155 . 

1930.22... eweeseeeeeee---| 4,486} 118, 258 | 4 

. 1 Not reported separately. | 
| "



eo | _ Sodium sulphate imported for consumption in the United States, 1928-82 Sy 

eo | Fe os os ts G@lauber’s salt:| Salt cake. -(anhy- ee 
We el. _ oo | (hydrous sodium drous sodium oe 

Be ane . f i sulphate) _{ sulphate) *-* . oy 
Bal ee Year eg P 1 oS a aa | co Short te eye) Short | ye 

bee | . ye : 1550 ° $17, 651 3, 578 $79, 742 O oe 

Ba 4999 eee elec eee} LI6L | 9,517 | 5,552] WG985 
Bee 1990. - = one sonnet eenee nen eee---} 1,156 | 9,241 | | 9,934 |. 200,043 a 
Be ‘W931. o noon ee nee necteeeeeee erence neeeenneceneee-e-eeen-| 924] 9,615 | 10,315 |, 193,041 
ee 1932.— = eon nner ener] | BOF] 2848] 8,855 153,682 

fo Sodium borate (borax) exported from the United States; 1928-82 9 ss 

ye coe Kear 25 Short... Value |} oo. . .° Year. 03. = Short Value > co 

elo 1928. enone eee} 67, 881 |! $8,454, 171 |} 198% 2 2c se} 86,988 | $3,358,609 
te 49995 TST TTTTTTTT 79,884 |. 2,934, 660 |] 1932. _ 2222-2 lee.t le]: 89,641 | 2,677,626 
Bo 1980- <2 fois] 82,981 | 8,057, 794 o es oer (enn Renan 

Bie - .” Sodium borates imported for consumption in the United States, 1928-82. ag 

eto a EME ~ Year 5 ce Sh vt PP oe aE 
Bo Soe ee a cas - Yo. ort. | 1 It fe: a ee 
ee ES a a | ee . . tons Value Pounds Value . ; 

Be 1908) nee eee eee eee eeeeetene} 5,040] $145,353 | 210,534] $4,906 
bese | f¥g99_ TITTIES 6,090 | 157,793 | 7,804) 1,890 
Bo "'1980._<--- 0-0. nen nencpeenonsneneneeeeeseeeesenenenneneneenet[eeneecneee[ee--------| 16,681 | 1,998 
ge 1981... 2 eee cele ee eee eee e--| «570 | 16,507 |, STG G1 Fes 
Ries , 1982__-.--------------------------- +--+ eo 2-2 o eee eee eee eo wososonncsfeceanonece mo 610. Boot 128 . a



| PRECIOUS AND SEMIPRECIOUS STONES (GEM MINERALS) 3 

| ee By M. W. von BERNEWITzZ — TT, ok 

| Although a number of men are employed in the search for gem : hg 
minerals and ‘in their mining and cutting in the United States, the | ae 
industry is irregular and of small importance. This country is a 8 

/ large importer of precious and semiprecious stones, receiving annually ts 
from foreign nations at least 100: times the domestic output. Like Je 
nickel, platinum, and tin domestic production is small, but importa- = § = 

| tions are large, yet what is won from the domestic deposits is varied ae 
— and of good grade. ee ag 

. _ his review of gem minerals is revived after being omitted ‘from ‘the ss 
S Bureau’s annual statistical and economic reports for 12 years. Durmg_ oes 
. this interim, however, the United States Bureau of Mines has issued _ gs 

: 13 publications on precious and semiprecious stones:' These cover oS 
| the following: Occurrence; mode of prospecting, development, and — co Eas 
a mining; identification; characteristics; grading; production; and do- oe 

| mestic and foreign trade. Each paper has a.short, selected list of | eS 
_ references. Readers are referred to these publications for many — a 

details that cannot be given here. i g 
_ A precious stone is.one that has high commercial value because of — ot 

its beauty, rarity, and permanence. Strictly, the trade regards only 3 = | 
the diamond, emerald, opal, pearl, ruby, and sapphire as precious. . A os 

-.. gemiprecious stone is one that is precious to a lesser degree. This ue 
_ .elass includes agate, beryl, coral, feldspar gems, fossil wood, garnet, oS 

jade, jasper, jet, malachite, quartz gems (as amethyst, hiddenite, :and ee 
| -kunzite), serpentine, topaz, tourmaline, turquoise, zircon, and many oe 

| others. In its‘mineral museum at Washington, ‘D.C., the Bureau of 4 
| Mines has a-small.collection of the stones mentioned and afew others 3 

of interest. Many specimens can be seen at the National Museum. ca 
| Most of the precious and semiprecious stones make desirable gems on 

: when properly cut and mounted as jewelry or in ‘the form of other ee 
- ornaments. Furthermore, investment in stones of high value has s&s 

been an age-old method of storing wealth. It has been estimated : a 
that the diamonds alone owned by the people of the United States 2g 
represent resources of 4 billion dollars or more. While gold and cur- OS 
rency bow to the rules of prevailing monetary systems, reserves of oe 

-. gems usually are untouched and have a cash value for those who need | vad 
. money. | _ a oS 

| Production.—Although reliable production figures are available for : 
most foreign countries there has been little attempt to collect them for - 

| the United States since 1923. From 1880 to 1924 the output of crude oS 
precious and semiprecious stones (largely the latter) in the United oe 

| States was valued at $9,800,000. The value of the production was | . 
highest in 1909 ($534,000) and lowest in 1923 ($60,000). The value ‘ 

| of the output has ranged as follows: 1886-92, $119,000 to $312,000 a : 
| year; 1897-1909, $130,000 to $534,000 a year; 1911-19, $344,000 to : 

$112,000 a year. In 1921 the value of the production was $518,000. : 

. - 1 For a list of these publications see Bibliography on p. 806. 7 799 a)
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~The production of sapphires in Montana has contributed the greater 
Be part of the value of the domestic gem output. In 1920 the value 
ae of gem stones produced in the United States was $265,000, of which 
mo . $223,000 represented the value of Montana’s production. Six States = 
oo _ reported values of several thousand dollars each, and productionin15 
vs States totaled only a few thousand dollars worth of various stones. =~ 

ae In all, about 50 varieties of gem stones were reported. - es 
-.- Occurrence.—In the past Alaska has yielded garnet; Arizona, agate, 
ye copper-ore gems (azurite, malachite, and chrysocolla), garnet, jasper, = 
ae _ obsidian, opal, peridot, and turquoise; Arkansas, diamond, the largest =~ 
ae _ being 11, 17.85, and 40.2 carats (the last was found inthe spring of — 
© - 1924); California ($27,000 in 1929, mostly quartz), beryl, diamond, —_ 
Bee -epidote, kunzite, lapis lazuli, obsidian, quartz, rhodanite, spodumene, ear 
ho topaz, tourmaline, and vesuvianite; Colorado, amazon stone, aqua- 
"-.- marine, calamine, fluorite, garnet, hematite, opal, pyrite, quartz, - 

ee satinspar, topaz, and turquoise; Hawaii, peridot in decomposed lava; 
fs Maine, amethyst, beryl, garnet, rock crystal, topaz, and tourmaline; =~ 
=. Montana, agate (moss), chalcedony, garnet, iceland spar, sapphire, 
a and topaz; Nevada, opal, turquoise, and variscite; New Mexico, tur- 
ee quoise; New York, garnet; North Carolina, corundum gems, diamond, — 
"garnet, zircon, and others; South Carolina, beryl; Texas, agate, opal, sy 
Po and topaz; and Utah, topaz, variscite, or utablite. = 

Bee MARKETING CONDITIONS ' | Sg EE gis 
Be _ The marketing of precious stones differs from that of most other 
go - materials.’ First, -their value denotes wealth in exceedingly small _ 
«bulk. Secondly, there is a wonderful variety of precious stones, found 
Be over a wide territory and obtained with difficulty, hence the supply is 
me uncertain. After the stones are found, the actual marketing processes 
» . depend largely on the special methods of treatment and preparation 
we | suitable to the fashions of the time. ) | mo, 
Bo For the past 3 years the trend in prices for all gems and precious cut , 
o stones has been steadily downward. According to.a close observer of 
. the trade, prices were at their lowest ebb during February 1933. The 
- _ drop in values was reported as a reaction to falling sales. Jewelry 
o | was not in demand, and dealers and many private owners found it 
- necessary to dispose of their stones. Since March 1933 much of this 

. distress merchandise has been absorbed, and there appears to have 
_ been a slight improvement in prices. 

Jewelry manufacturing—According to a report of the United States 
Bureau of the Census issued in November 1932, the value of jewelry 
produced in 1931 decreased 52 percent compared with its value in — 
1929. For the purposes of the census the jewelry industry embraces 
the manufacture of articles of precious and semiprecious metals (some 

| plated) as well as the fabrication of articles for personal adornment, 
| such as those requiring gems. As the latter represent considerably 

| higher individual values than most other forms of jewelry stock the 
effect of the depression on sales of these higher-priced goods probably 
was more severe than is indicated by the average census figure. | 

The Jewelers’ Circular for March 1933 states that despite the cur- 
tailment in buying there is a decided trend toward marked individu- 
ality in jewelry styles for 1933 that will distinguish the new styles 
from those of former years. The decided changes in dress and sil- 

? Spurr, J. E., and Wormser, F. E., The Marketing of Metals and Minerals (chapter by G. F. Kunz): 
McGraw-Hill Book Co., New York, 1925, pp. 338-362.
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| houette and in political, social, and economic conditions have been oe 
: factors in this trend. The bizarre French creations in precious stones 

and platinum mountings have little sale in the United States. Se 
| Artificial.“ precious” stones.—Synthetic rubies, sapphires, and spin- i 

els now are made in large numbers. Patents have been granted in a 

the United States and Europe for the manufacture of artificial stones _ se 
. and for the surfacing of others.. The basis of the synthetic stones is Ee 

- alumina and the coating is fused borax. The substance of nearly Os 

every species of transparent gem is essentially colorless, the color Oo 
- being produced by small proportions of impurity. The methods by .  °) 
which these stones are made and the technique for distinguishing oS 
them from natural stones is well known. In 1932 German cutters od 
and dealers arranged with a joint sales organization of synthetic jewel ae 

- manufacturers in Germany, Switzerland, and France to handle the =. 
_ marketing of their artificial gem products. | : Oo | Oo Pg 

ss Industrial diamonds —The diamond is the important industrial a 
~- gem stone, and its use is growing. In the United States there are = “ 
~ about 40 dealers in industrial diamonds, and imports are increasing. ree. 

Sales in 1932, however, were subnormal, but large stocks have not aa 
accumulated. | Bn 

"Two types of diamonds are used industrially, borts (diamonds of ' =, 
the gem variety but unfit for cutting into gems) and carbons or black _ a 

. diamonds. Borts are used for cutting and drilling glass and porce- ad 

. ~~ Jain, for fine engraving and drilling tools, for turning tools, and for ee 
-_-bearings in watches and meters. Pulverized borts are used for cut- as 
_. ting and polishing diamonds and other precious stones. Carbons or oa 

. black diamonds are used mainly in diamond drills, for truing abra- os 
_- give wheels, for wire-drawing dies, and for stone saws. Competition = = | 

from tungsten carbide and other superhard materials has reduced the eh 
: use of diamonds for wire-drawing and extruding dies for fine copper  —_ : 
| wire. BO , | | os 

Prior to 1928 the world demand for diamonds for drilling purposes = =—., 
| was exceeding production. Those from Brazil ranked first for the = = =. 
. purpose. In that year African diamonds were sent for trial to the — ce 

‘United States. As only one lot proved to be suitable subsequent = ©; 
_ shipments were subjected to special tests before they were imported. == 

| The African stones are alike in appearance and size and weigh one | = 
- twentieth to one third carat. As many as 56 of them can be set in ol 

- a drill crown, a larger number than is usual with Brazilian borts. — og 

_. The African stones are cheaper than those from Brazil, and their en 
: drilling performance is satisfactory.‘ | j eae 

. Two publications of the United States Bureau of Mines give addi- oF 
| tional information on diamond drilling in ore formations and petro- , fs 

: leum-bearing strata.5 The report by Hansen describes the types of | o4 
diamonds used and the setter’s work, illustrates bit and reamer set- ee 

. tings, tabulates the loss of diamonds per foot of drilling, and gives RS 

| the cost of drilling. The mining company concerned has done 258,000 oe 
feet of drilling in schist, diorite, jasper, and other rock in 23 years, 3 
and in the period 1917-31 carbons cost 40 cents per foot drilled, or 22 y 
percent of the total drilling cost. ) | of 

3 Wade, F. B., The Manufacturing Jeweler, Oct. 8, 1931. : 
4 Hanifen, J., African Borts Attain Increasing Use in Diamond Drilling: Eng. and Min. Jour. vol., 131 os 

ai Hiaasen, M. G., Diamond Drilling at the United Verde: Inf. Cire. 6708, Bureau of Mines, 1933, 18 pp. os 
wes Edson, F. A., Diamond Drilling with Especial Reference to Oil-Field Prospecting and Development: ae 
7 Bull. 243, Bureau of Mines, 1926, 170 pp. | ee
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Be -, Laxes.—Another condition that must be considered in the market- - Ang of gem stones is the extent to which such goods are affected by . . *. general taxes levied upon: both dealers and: purchasers. Section 605. 
~ Of the Revenue Act of 1932 specifies the taxes payable on diamonds = se and mountings. by retail jewelers and customers and should be 
peo consulted by those interested. — . ee Se age 

ne Ste _ IMPORTS AND DOMESTIC TARIFF ee 
Be -Diamonds represent: 93 percent of the gem imports into the United Bo _ States. . In.1932 the United States purchased 65 to 70 percent of the Bes world output compared with 75 to 80 percent in 1930. The value .: 

Of diamond importations since 1913. totals nearly $700,000,0600: 
Bo Gem stones imported since 1922 are valued as follows: BES 
go OO a | Value of gem stones imported into the United States, 1922-82 ve a 

Bee Year | Value _ Year | Value || . Year. | Value || Year. |— Value. 

cg" 1565, 615, 937 || 1925... le7a, 918, 429 | 1928..___....1$67, 964, 278 || 1931........| $21,126,319 te . 1923__=......] 74, 147, 807 |} 1926... __ 78, 290, 971 |} 1929_.__....| 75, 317, 358 || 1932__..:___|} 12, 771, 091 : ie bee — $192, ..-_..--} 71, 263, 730 || 1927__....._] 64, 949, 943 |} 1930___-_"-] 38) 641; 693. |]. Cp a eae pe tt 
nao Importations by classes for 1929-32 are given in the following table: - 
- ne Gem stones imported into the United States, by classes, 1929-82 | arr ee 

Bel - | a ef 1929. 1980 1931 | 198200 _ 

Fe | oo | _ {Carats} Value |Carats} Value |Carats| Value |Carats| Value. sen 

fe Diamonds: rs es oe - | | oe 
ee Rough or uncut__..._-.____..__1349, 023 $9, 588, 137/201, 0311$5, 769, 566] 85, 2491$3, 851, 698 40, 153/$1, 512, 959 oe Pe es Cut but unset...-...---- 414, 884/41, 828, 5811297, 063/23, 405, 415)201, 620 11, 939, 291/182, 991] 7,816,297 pe Bort and dust_..222_.-2-2 022. | 4, 567 89, 363}_._.__- 90, 915}... 20, 292}... feel PP Glaziers’, engravers’, etc._._.._| 46, 949 4, 067, 674/145, 862}. 2, 756, 630/224, 970} 2, 460, 879 163, 704;.1,061,8238. hae. Other precious stones, rough or |. - . of | . a Ben : uncut 22-22 ed 217, 759|.._-____ 90, 357|__...--| 106,127|______. 42, 080 oo Pearls, not strung or set-_-......_|_.._-__-|10, 345, 420|_._____ 2, 648, 042}. _._.__| 1, 281,019].......| 552,908 be Other precious and semiprecious . 

. & stones, cut but not set_....-..__]-..-_-_]__o--. | 1], 661, 593}_.__-__] 1, 200, 155]......_| 582,450, : Agate, unmanufactured_pounds_.- 11, 255 1, 342 2 85 91j__- 2 fee 7 Agate, rock crystal, and other _ 
PO semiprecious stones, unsuitable 
: for jewelry, manufactures of._..|.......| 291, 490|______- 229, 370}_.-....| 109, 731)__-_.___ 63, 912 Corals, rubies, cameos, and pre- 

. cious and semiprecious stones, 
cut but not set. _..- 2-2-2... __|_.__] 5, 327, 839]_...__- 853, 625].-_--.-|----------|--- ee |e eee Coral, marine, uncut and un- . 

. manufactured....._...pounds_.| 1,859 198} 1,254 193] 5,922 393] 1,779 272 Imitation precious and semipre- 
. cious stones: 

. Cut or faceted___...-.-.--._.___]__.__ 3, 772, 811|_.__.__| 1, 697, 092|.._____ 1, 454, 679).___...| 897,013 . Not cut or faceted, mounted or 
. unmounted .....22-2.2--- | 58, 316]_-_____ 51, 980]_..____ 66, 490}... 43, 847 Imitation of opaque stones, not 

faceted_..--_.------------ 2 feet 2 6, 865]_._____ 7, 740.2228 5, 137 - Half pearls and bottom or filled 
pearls partly pierced_______..|_._._.. 68, 655}___ 25, 941}. __ 17, 114)_____ 1. 9, 426 Solid pearls wholly or partly 
pierced, mounted or un- 
mounted__-.-...--.---22-2-2_}_-_ ee 30, 015)--.--.-} 128,409). -2 0 fe Solid pearls (n.e.s)_--......-.--].-.--./]_-.-..---_|..._-..| 2 1, 569}... 3, 425}... 1, 367 Emeralds: 

Rough or uncut_.._..----.... 2, 304 17, 168} 18, 312 72, 240/170, 876] 270, 384] 14, 830 11, 625 Cut but not set____-.-_- 8. 25, 433} 2, 452, 585} 11, 244) 1,053, 694) 4, 242 182, 350] 1, 345 63, 441 Marcasite: 
Real. _--- oe ee | 90, 264{_. 68, 396).._....} 105, 037 Imitation..........-......_.__.|-.-_.__|-_..------|_-. 17, 248|___-_ 34, 034)_.._._- 50, 867 Iridescent solid pearls.........._.|-.._._-|_-.._----.|_---._.|_--.-.. ~-eenn 3 238]_. . §28 

1 Jan.-June 17, 1930. Change in tariff June 22. 7 June 22-Dec. 31, 1930. 3 First importation.



=, PRECIOUS AND SEMIPRECIOUS STONES 803) 2 

—-s: Tariff on gem stones—The rates of duty on gem stones imported . 8 
into the United States are as follows, according to schedule A, “Statis- | a 
tical Classification of Imports into the United States,”. Bureau of oe as 
Foreign and Domestic Commeree, effective January 1, 1933: : ae 

| - - Tariff on gem stones | | Cs ae 
Class 7 : ; . og 

Diamonds: oo _ Rate of duty, percent a og 

oe Rough or uncut..._-..-.--.--.----------------------------- Free _ Ee 
— Cut but not set, suitable for jewelry......_..------------------ | __ 10 ENS 

| Glaziers’ and engravers’, unset, miners’___..------------------_ Free | J Senge 
: _ Pearls and: parts, not strung or set..-.--------------------------- . '_10 oe 

_ Emeralds, rough or uncut__...-..------------------------------- Free 2 ss 
Other precious and semiprecious stones, rough or uncut_..---------- Free = sg 

_. Emeralds, cut but not set___._..+.--.----.---------------------- . «*W So 
| _ Other precious and semiprecious stones, cut but not set...---------- — 10 ES 

| Imitation precious stones, not- cut or faceted, and imitation semipre- nen eR 

+. gious stones, not faceted____---------------------------------- «60 a 
a Imitation precious stones, cut or faceted, and imitation semiprecious = = « — ce 
co _- stones, faceted.-_....-.---------------------+-----------------  20°- : 1 

Imitation of opaque precious or semiprecious stones, with flat backs re was 

Oo and tops, cut and polished but not faceted_.__...-.--.----------- | 60 OS 

_ Imitation pearls, according to make and size__....----------------- 40t0o90 
--. Marcasites (‘‘sulphur diamonds’’): oe, ak, Oe ae 

Real. i.s2----------------------------------------------+-- 7 
- -e Imitation. _-------------------------------+---------------- —20-—- ee 

eo ee Do _ ne re a 

FOREIGN PRODUCTION, 
. According to Meisner (see Bibliography), 92 percent of the World = 

| production of precious stones from 1870 to 1925 was diamonds, 3 = = 

_- percent rubies and sapphires, 2.5 percent emeralds, 0.75 percenteach =. 
_. opals and amber, and the remaining 1 percent all other gems com- oe 

| bined. South Africa was the most important producer throughout | eg 
_. the period due to the preponderance of its diamond output. The || 4 

following table, summarized from Meisner’s study, indicates the effect ER 
on production for 1913-26 of the World War, the business recessionof 4 
1920-21, and the rise of such producers as the Belgian Congo, Gold oR 

—. Coast, and British Guiana. Fe | Co ne 

, os World diamond production, 1913-261 Oo oe 

. Year Carats Year Carats | ‘Year Carats _ Year Carats ay 

| 1913.........| 6,750,000 || 1917...--.--| 3,400, 000 |} 1921.......-] 1, 500, 000 || 1925........] 4, 250, 000 | a 
_ 4914... _1-7"] 4} 280,000 |] 1918.-------| 3, 140, 000 |] 1922.------] 1, 435, 000 |] 1926_.-.-.--| 5, 000, 000 z 

1915-.-------| 185,000 || 1919..-...--|. 3,402,000 || 1923. ._--_--] .3, 605, 000 . 4 
| 1916-..--..--| 2,650, 000 |] 1920-.------] 3,615, 000 || 1924.------] 3,840,000 || ~ | oa 

: A oe 
1 The total carats listed for the period are equivalent to 1034 short tons. . | 7 Oy 

7 ~—:182217-—-83——52 7 | : |
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-., Meisner also gives the estimated World production of precious and se 
».. - semiprecious stones (theoretical) for a normal or average year as oo 
~ follows: re MS a 
Boe S World production of gem stones in anormal year ars 

a ha | value | Percent |: | | Value Percent o 
be | | Class — | (marks?) | of total || - (Class. (marks !) | of total 

Be Diamond_.......-------------|800, 000,000] 85.0 || Agate....................| 300,00) = 
Bee “Sapphire__..........-.-....-.| . 7, 500, 000 Garnet __------- 2222222 280, 000) cae 
ye -Ruby-....-..-.--.--.-...-.---| 1, 500, 000 Spinel ___..-.-.2-- 222 85, 000) — - ee ee co | Bmerald._27-777777777_-7“=2] 2; 700, 000 Topaz__-----.------.-...-..--| 80,000) 
Be - - ‘Durquoise-....-..-.----------| 1, 000, 000 _ |} Olivine (peridot)....--.----..|- 70,00) © 8 
Bec Opal.2...2-2-- 2 800, 000 . || Rose quartz_-__-2------2..-.- 50,000). Bas 
Bee.  Obbryseberyl__.-----------2- 210, 000} . Cale-spar (calcite).-...-..--.-| 20,000} - as 
Be | Lapis-lazuli_......--.---.-.--. 515, 000 Moonstone_.__.-..-------L.-- 20,000; Coe 
Bee i — ———--|__— | Others_...--------------------| 400,000) = 
Be ~ Yotal precious. -..___-..|314, 225,000; - 89.0 |} pet ee + | PY 
Be we oo — ———— || . Total semiprecious_....| 6,085,000) =. 20 0°04 

Hee Jade___------------------..---] I, 200, 000 _Art jewels (possibly artificial).{ 6,000,000) 18  ° © © 
gee. +. Roek erystal (quartz).-..-...-|' — 450, 000 Coral....------:--------------] 4, 000, 000 1.3) ae dt be “Tourmaline.............-..-| 380,000 Pearl .-_---2-222_22___-_-2__] 20,000,000) 59 a. Amethyst..------------------] 350, 000 | Sa eel maneneeeraneae po Bergh IT 400,000) Grand total.....-..-.--./850,310,000 100.0 

Be _-1 The mark as used in this calculation represents about 24 cents. On this basis the grand total is theres 8: 
Hess fore estimated to be roughly $90,000,000. Oo PS, 

~~. According to Sydney H. Ball*® the world output of diamonds = 
“. -- In. 1932 declined 15 percent in weight and 49 percentin valuecompared =| 
eo with that in 1931, Of the 1932 production underground mines =.” 
2. accounted for 5.4 percent of the total weight and 10 percent of the 
Bo total, value, the remainder being produced from alluvial workings.  _ 
- . - The estimated production in 1932 is shown in the following table: - 
Be ee a ae 74s . . ee - po ce _ Estimated world diamond production in 1932, in carats | | me 

POR ee bo - ~ | Under- . Under- ae : ee , q | Alluvial || . co, Alluvial ed Countr ground : Count ound : oo 
we eb . Ws, | mines |. ™Unes © | uy : smines munes ma 

bs South Africa...........--------] 327,476 | 481,040 || Brazil_...2......------..------[.------.| - 20,000. 
ho Belgian Congo__.....----------|---------| 3, 541, 500 || Borneo, Australia, French , 
oe Angola... ..---.--..-----------|_-.---_-..| 375, 000 Congo, Venezuela, India, 
we South-West. Africa.........-.__|..-.--._- 68, 000 Tanganyika. .......-..---___|----- 8. 11, 300 
e Gold Coast_._-......--.-...-.-|._--__--_] 1, 126, 100 ef 
} British Guiana. -__.__..._.----]--------- 80, 000 327, 476 |! 5, 702, 940 

| : 1 Roughly equivalent to 134 short tons. 
| AFRICA : | 

Gold Coast—-All diamonds exported from the Gold Coast are sent 
to England. The total shipments for 1932 declined below those in 
1931, the year of. record shipment (880,479 carats). The value of 
the stones exported in 1931 was not as great as that of the 861,119 | 
carats exported in 1930. The industry has made remarkable growth 
in the past decade; exports were 102 carats 12 years ago. Diamond 

| recovery from the gravels and clays in Gold Coast Colony is described 
by E. D. Candlish in The Mining Magazine for June 1931, pages 
333-342. These diamonds are found over a wide area, are small 
(many of them being 0.1 to 0.5 carat), but are of good quality. 

| South Africa—The African diamond industry for the first half of 
1932 was reviewed in The South African Mining and Engineering 

. 49. Ball, Sydney H., The Diamond Review ior 1932: Nat. Jewelers’ Publicity Assoce., Newark, N.J., 1933 pp.
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Journal (Dec. 31, 1932, pp. 289, 291-292). In this review it is. ne 
estimated that the value of production during 1932 decreased 58 (oy 

_ percent for mined diamonds and 43 percent for alluvial stones. The ae 
highest output from the underground mines, valued at £12,290,000, as 
was reported in 1920 and from the alluvial mines, £11,062,000, in ~~ 8 
1928. The respective figures in 1931 were £2,244,000 and £1,937,000. ee 
During the 2% years ended December 31, 1932, alldiamonds produced ..} 
amounted to 5,829,248 carats, but only 60 percent of these stones were © OSs 
sold; this excess of production over sales has been a feature of the Sg 
diamond market for sometime past. The increased supplies have ae 
been due partly to new developments such as the astonishing expan- Ss 
sion in alluvial production since the Lichtenburg discoveries in 1926 Og 

: and later operations on the Namaqualand coast. o —— oe 
-.  _ Except. in: State properties and alluvial mines all production in  —. 3 

South Africa has ceased. Producers outside of the Union, including ae 
Belgian Congo, have curtailed preduction and deliveries of diamonds. | Ane 
The Government of South Africa cooperated in this contingency. Lp 

. The Diamond Corporation succeeded the Old Diamond Syndicate of eS a 
a London and is the sole outlet for South African diamonds. It has aan: 

| adopted a. standard assortment and fixed standard prices in gold. =» # 
Effort has been made toward better stabilization in the industry, and oo oe 
in October 1932, according to the Jewelers’ Circular for December oo 

‘1932, the London diamond trade was optimistic; prices and. sales ue 
_ advanced, and there was a scarcity of many small sizes and qualities. B 

‘The Netherlands market also improved. = © - og 

ee Oo --—--« SOUTH AMERICA  ——... ne | 

_ —-- Brazil.—Industrial diamonds (carbons) account for about nine aoe 
_ tenths of all diamonds shipped from Brazil. The price of thesestones _ ona 

increased steadily for the period 1922-29, after which users in the ~~ a 
United States began to substitute other materials. As a result of ae 
falling demand there has been a decided decline in the mining of ee 

_--/precious and industrial diamonds in Brazil. Diamond exports in ag 
1930 were valued at $432,729 compared with $1,112,000 in 1929, “ 
$484,000 in 1928, $145,000 in 1927, and $391 ,000 in 1926. Carbonados _ og 
exported were 20,925 carats in 1928, 24,608 carats in 1927, and oe 
«21,313 carats in 1926. The value of exports averaged about $62 _ a8 
a carat. - : | | , os 

- Colombia.—According to P. W. Ranier and others,’ the Chivor = = | 
emerald field is on the eastern slope of the Andes, Colombia, at an os 
altitude of 8,000 feet. The emeralds occur irregularly in 3-inch a 
veins in a thick bed of shales and are picked out by hand after the “i 
veins have been exposed. The emeralds are classified according to os 
colors, ranging from color 1, the darkest green, to color 5, a very ao 

: pale green. A very dark green emerald may bring hundreds of dollars as 
a carat, whereas a very pale green stone of 5 carats may bring only $5. | ue 

| Colors 2 and 3 sell for good prices. Few emeralds have color 1, a a 
| fifth have color 5, a quarter each have colors 3 and 4, and a tenth . 

have color 2. Europe and India are good markets for emeralds of 8 
the cheaper quality and lighter colors; the United States is the best a 

| market for the fine stones. : oe 

| 7 Ranier, P. W., and others, The Chivor-Somondoco Emerald Mines of Colombia: Tech. Pub. 258, Am. ot 
_ Inst. Min. and Met. Eng., 1930, 21 pp. | Oe a
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| OE : AUSTRALIA 

to Accurate figures on. precious stones produced in Australia are difi- a 
eS —. eult to obtain according tothe Official Year Book of the Common-  . 

__-wealth of Australia. Most of the diamonds come from certain gold. 
Be gravels of New South Wales. This State also is the most important 
te, opal producer of the world. During 1928 three fire opals were found =~ 
eo _ which weighed 790, 590, and 232 carats, respectively. Queenslandis 
ae the largest producer of sapphires. The tin gravels of Tasmania yield 

ie small sapphires, but these are scarcely worth recovering. = = 8 = = 

po ce BOROPR 

Re _ _Russia.—The precious and ‘ornamental stones of -Russia are re-- 
ee _ wiewed by Lavrov. The Ural, Transbaikalia, Altai, and other =” 
|. districts produce gems and ornamental stones. 
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PART IV. MINE SAFETY | | 4 

SAFETY INMINING IN 193200 = 2 282 

By DD. Hampineton 

_ Final figures are not yet available on the occurrence of accidents sis 4 

in mining in 1932, but preliminary data indicate that in general the = = 
excellent safety performance of the mining industry in 1931 was at aoe a 

- Jeast equaled and in parts of the industry improved. From prelim- = 
inary data it appears that accident-frequency rates in anthracite as 

. well’ as bituminous-coal mining and nonmetallic mining (other than, 3 
_. coal) were reduced; there was little change in the accident-frequency, _ Sp 3 

rates for mills, smelters, and stone quarries, and rates for metal mines 
_». probably increased slightly in 1932 compared with 1931. ~Man-hours _ = 4 
- of exposure in anthracite and bituminous mines appear-to have = °% 

_, decreased about 17 percent in 1932 compared with 1931, the decreases ee 

in exposure for other branches of the industry being approximately Sg 
- 88 percent for metal mining, 34 percent for nonmetallic minmg, and = 

28 percent for quarries; og 
OAL MINING 

‘Tentative figures available on coal-mine fatalities in 1932 place =| 
the total at 1,166, compared with 1,463 (final figures).in 1931. West ; a sf 

_. Virginia had the largest number of fatalities, 263, a decided improve- Os 

ment over the 351 in 1931. Pennsylvania (anthracite) came second rc 

-. with 245 fatalities—a much better showing than the 383 in. 1931. | eg 

Pennsylvania (bituminous) was third with 158, or considerably fewer oe 

than the 210 in 1931. Illinois was fourth with 114, an increase Over Oe 

"the 92 of 1931, and Kentucky fifth with 101, a decrease from the 110 og 

ofthe previous year, a 
: ‘Falls of roof and side in mines caused 598 out of the 1,166 fatalities — og 

| in 1932—160 in West Virginia, 142 in Pennsylvania (anthracite), 92 _ oe 

in Pennsylvania (bituminous), 51 in Kentucky, 34 im Tilinois, and. ee 

23 in Ohio. Of the smaller producing States, Colorado with 14 a. 

: fatalities from falls of roof and side had the poorest showing; Alaska, af 

Georgia, North Carolina, and Michigan had no fatalities from falls OB 

fm 1982, | _ 
| Underground haulage caused 180 fatalities in 1932, 54 being in | og 

West Virginia, 33 in Pennsylvania (anthracite), 33 in Pennsylvania oe 

(bituminous), 12 in Kentucky, 11 m Illinois, and 9 in Colorado. Oo 

- The following coal-mining States eseaped haulage fatalities in 1932: e 

Alaska, Arkansas, Georgia, North Carolina, Kansas, Maryland, Mis- a 

-_ souri, North Dakota, Oklahoma, and Texas. a
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-- Gas or dust explosions caused 167 fatalities—54 in Virginia, 54 in 
Bo  SIilinois, 23 in Kentucky, 14 in N ew Mexico, 7 in West Virginia, 7 

“In Pennsylvania (anthracite), 3 in Pennsylvania (bituminous), 2 in 
_. + Washington, and 1 each in Colorado, Maryland, and Oklahoma. ss ™ 2 Explosives caused 32 fatalities (to which, however, should be added. - at least as many: more: if explosions’ due to explosives are included), ~ Pennsylvania (anthracité) had 14°fatalities due to explosives, Penn-._- 
Beet - . sylvania (bituminous) 4, Illinois 3, Kansas and Ohio 2 each, and 
Re _ each of the following 1—Arkansas, Iowa, Missouri, North Dakota, _ Oklahoma, Virginia, and West Virginia.’ Ci yo Electricity (excluding explosions started’ by electric -arcs) caused 
po 48 fatalities underground in United States.coal mines during 19382, > 
=... Thirteen occurred in West Virginia, 6 in Pennsylvania (bituminous), ey » 6 in Kentucky, 5 in Pennsylvania (anthracite), 4 in Alabama, 2 each  s " . -- in Colorado, Indiana, New Mexico, Virginia, and Washington, and = 
: -——., Leach in Arkansas, Michigan, Ohio, and Tennessee. = = © |. a "..  _ Mining machines caused 19 fatalities’ in coal mines in 19327 in. West Virginis, 5 in Pennsylvania (bituminous), 3 in Kentucky: 2 ». in Tilinois, 1 in Indiana, and lin’ Virginia. 7 gr 
fOr __ Shaft. accidents caused’ 11 deaths’ in 1932°im the coal mines of the: | = 

United States—2 in West Virginia, 2 in Iowa, and 1 each in Colo: » tado, Illinois, Indiana, Kentucky, Missouri, Ohio, and’ O&laKom.’ __._ Surface fatalities at coal’ mines numbered 63 in 1932-15 in West _- Virginia, 13 in Pennsylvania (anthracite), 10 in Pennsylvania (biti. *—— minous), ‘7 in Illinois, 4 in Kentucky, 3 each in Iowa and in Utah, ; 2 each in Kansas, Oklahoma, and Virginia, and'1 each'in Ohio and’ Wyoming © < __ Potal-widerground fatalities in coal’ mines'in 1932 numbered 1,092; * shaft fatalities'11, and‘surface fatalities 68. °° 
* ....  » ‘There was much gratification at the close of 193 I'when it became ij. ~ -_-s Known that the coal-mining industry, the division of the mineral oe 
met industries of the United States employing the largest number of _ 
Be men, had established a new low fatality and injury rate based. on, 
Bo hours of exposure and time worked. BS | 
my The preliminary figures for 1932 indicate that compared with 1931. 
Bo about 297 lives were saved in spite of the three major coal-mine 
- disasters during December 1932 in New Mexico, Kentucky, and Iili- 
7 nois, which resulted in the loss of 91 lives. The largest contribution. 

| _to this safety achievement in 1932 comes from Pennsylvania (anthra-— 
cite), which had only 245 fatalities (preliminary figures) in 1932 as 
against 383 in 1931, a decrease of 138, showing that the safety cam- 
paign of the Pennsylvania State Department of Mines in the anthra- 
cite region was effective. West Virginia had 88 fewer fatalities in 
1932 than in 1931 according to the preliminary figures, and Penn- 
sylvania (bituminous) bad 52 less. Hence Pennsylvania and West 

| Virginia coal mines are responsible for 278 of the 297 lives saved in _ 
1932 compared with 1931. | 

States that had fewer coal-mine fatalities in 1932 than in 1931 
were Alabama, Arkansas, Georgia, North Carolina, Indiana, Ken- 
tucky, Maryland, Missouri, Montana, North Dakota, Ohio, Penn- 
sylvania (anthracite), Pennsylvania (bituminous) Tennessee, Utah, . 
West Virginia, and Wyoming. States that had the same number of 
coal-mine fatalities both years were Texas and Washington.
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'- Coal mines in Alaska, Georgia, and North Carolina operated with- os 
| out a fatality in 1932, Alaska having the distinction of not having ok 

had a fatal accident in its coal mines since 1927, | OE 

- From preliminary figures on both fatalities and tonnage it appears ok 

that -the- number of fatalities in coal mines of the United States in Le 

: 1932 per million tons of coal produced was about 3.29, or slightly ad 

lower than: the. final figure. of 3.31 for 1931. . Notwithstanding the So 

7 very poor record of December 1932, with its numerous mine explo- | 

sions resulting in more than 90 fatalities, 1932 (on preliminary figures oy 

at least) therefore had a better fatality rate per million tons of coal ees 

| produced :than 1931, and the rate in 1931 represented the best. record — eg 

of any year-in;the present century. ee 

-_-'The preliminary figures for 1932 indicate that coal-mining States = | 

with the lowest fatality rate per million tons produced were, in order: ey 

_ Michigan, Montana, Wyoming, and Texas. The States with the 3 

poorest rates were New Mexico, Virginia, Oklahoma, Kansas, Wash- es 
ington, Colorado, and Iowa. The average rate (tentative) forthe | og 

United States was 3.29 fatalities per million tons produced, and 

. States having rates which approximate that figure are. West Virginia tar ad 

(8.14), Pennsylvania (8.21), Utah (3.51), and Illinois (3.52), The wad 
anthracite rate was 4.96 and the bituminous rate 3.02. 00 © | ae 

: _ ‘The coal-mining accident-frequency rate (number of fatal and non- a 

fatal accidents per million hours of exposure) for 1931. (the last year 8 

_ for which complete exposure records are available) was 101.707, the “3 
anthracite rate being 128.3884 and the bituminous rate 92.377. The = o 

_ States with the most favorable rates were, in order: Alaska, 28.191; ee 

_ Arkansas,..53.634; Tennessee, 58.556; North Dakota, 60.901; Ala- or 

 -bama, 63,099; Kansas, 66.044; New Mexico, 66.314; Missouri, =§#  ©°; 

: 68.965; and. Kentucky, 74.286. The States with the poorest -rates 4 

| were, in order: Utah, 156.200; Illinois, 153.609; Texas, 141.542; 

Indiana, 133.076; Pennsylvania (anthracite), 128.384; Oklahoma, ae 

--- 492.621: Washington, 115.111; Iowa, 101.110; Colorado, 97.120; = | 
| Pennsylvania (bituminous), 90.775; Michigan, 85,798; and West Ce 

| The large producing States which had the best fatality rate per EE 

- million man-hours in 1931 were, in order: Alabama, Iowa, Pennsyl- . a 

_ vania, Illinois, and Colorado; the States with the best nonfatal injury — og 

_~ rate per million man-hours were, in order: Alabama, Kentucky, Ohio, — on 

' Virginia, and West Virginia. —_ So | og 

- ‘During the past 25 years there have been at least four major ge 

| financial depressions—that of 1907-8, the war-depression panic of od 

- 1914-15, the primary post-war panic of 1920-22, and the present or a 

second post-war panic of 1930-32. N aturally, coal production fell | 3 

| off in each; in 1908 the tonnage was 409,000,000 as against an aver- “l 

age of 451,000,000 for the 5-year period 1906—10, inclusive; in 1914 a 

: the tonnage was 513,000,000 compared with 570,000,000 in 1913 and ~ aa 

529,000,000 as the average for the 5 years 1911-15, inclusive; in 1922 8 

: the tonnage was 477,000,000 as against an average of 569,000,000 for = 8=—-: 

the 5 years 1921-25, inclusive; and in 1931 it was 441,750,000 com- oD 

so pared with an average of 595,000,000 tons for the 5-year period ‘ 

| 1926-30, inclusive. In all of these panic years, except 1931, the 3 

fatality rate per million tons of coal produced was higher than the & 

average for the 5-year period in which it occurred; 1931 on the other 8 

. . hand, with only about: 1,463 fatalities and with a production. of a
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Poe _ approximately 441,750,000 tons had a fatality rate per million tons 
< ._of only 3.31 compared with 3.75 for the 5-year period 1926-30, inclu- 
“sive. Since only tentative rates for 1932 are known, the 1931 data are 
» given for purposes of comparison. OI ce ge __The rate of 3.31 workers killed per million tons produced is by all - 
“odds the lowest in the past 25 years; the next best rate was 3.45 in =~ 
oe | 1920, when the production of 658,000,000 tons was one of the largest -~ Be _ In the history. of coal mining in the United States. In number of 
oe coal-mine fatalities, 1931, with 1,463, had 521 fewer deaths than’ 1922. 
me _. with 1,984—another depression year which previously held the record = >. for the smallest number of fatalities in any single year,but hada = He fairly high rate, 4.18. The 1,463 coal-mine fatalities in 193 l-are 946 
«fewer than the average of 2,409 fatalities annually for the 25 years _ me 
Eo”: E906-30,, inclusive, ‘and the rate of 3.31 is much below the average 
"Tate of about 4.45 annually for the 25-year period 1906-30, inclusive. § | 
= Phere were numerous contributing factors to the excellent ¢oal- Be ‘mine fatality record of 1931. First, only 86 were killed in explosions Be in 1931 compared with 264 in 1930 and an average of 341 annually 
Bio from 1922 to 1931, inclusive. Unquestionably, several hundred lives © ae _ were saved by rock dust; it stopped at least three explosions which 
eo started in mines having dangerous gas or dust conditions, or both, ~ © 
ae in which under normal conditions a slight explosion ordinarily would 
mo _. eause wide-spread disaster. There is no doubt that with aminimum Bo of work available employees are much more amenable to. discipline © Bho and follow safety suggestions better than they do in prosperous times. . _. 
Bo _ The labor turnover was practically nil, hence the numerous inefi- Bo ciencies from taking on new employees were eliminated. Mining com- 
Be _ panies as well as employees are learning that accidents cost money, Co hence are waste to all concerned. This phase of the situation was. ae stressed much more in 1931 than ever before and unquestionably had 
~ .  - @ good effect. In addition, 1931 was undoubtedly the most active mo _. year in the past quarter of a century in organizing mines, mining _ an personnel, and mining communities and educating them in safety. ee In 1982 essentially the same factors helped to establish a’ rood , s safety record (except for the 167 fatalities from explosions of gas or 
oo dust in 1932 as against 86 in 1931); as in 1931, rock dusting probably © 

prevented the loss of between 200 and 300 lives in 1932. | = That coal mines can be operated relatively free from accidents is : seen from the following records of coal-mine operation without lost- 
time accidents for which the Joseph A. Holmes Safety Association 
gave certificates of award in a meeting in Washington, D.C., March 
6, 1933.. The following coal mines were given awards, chiefly for 
working without lost-time accidents: | 

Rockvale No. 3 mine, Colorado Fuel & Iron Co., Canon City, Colo.— Operated without a fatality from June 1904 to December 31, 1932, with production of 094,160 tons of coal; and operated without a lost-time accident from June 22, 1931, to June 24, 1932, with a production of 41,154 tons of coal. 
Orenda mine, Davis Coal & Coke Co., Boswell, Pa.—Operated without a lost- time accident from December 14, 193 1, to January 31, 1933, employing an average | of 180 men working 279,393 man-hours and producing 129,841 tons of coal, about . 60 percent, from pillars in a bed about 6 feet thick with average pitch upward of 10 percent. This mine had its last fatality on August 10, 1929. 
Steubenville mine, Consumers Mining Co., Steubenville, Ohio—Operated without a lost-time injury during 744 days, from January 4, 1931, to January 9, 1933, employing an average of 84 men working 230,732 man-hours and producing 128,630 tons of coal from a 3%-foot bed; 85 percent was taken from pillars.
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Dehue mine, Youngstown Mines Corporation, Dehue, W.Va.—Operated 602 days | ee 
without a lost-time accident from January 7, 1931, to August 31, 1932, with an Oe 
average of 214 men working 531,382 man-hours and producing 356,805 tons of ae 
 eoal, a, eS : co - a. 
Alloy mine, Electro-Metallurgical Co., Alloy, W.Va.—Operated without a fatal- a 

ity or lost-time accident from March 14, 1931, to March 1, 1933, handling 385,068 _ 
net tons of material, including 234,977 net tons of bituminous coal, with an aver- os 

age of 180 employees working 541,185 labor hours. 7 | a 
Black Diamond Coal Mining Co., Birmingham, Ala.—Operated the Mossboro oO 

mine without a lost-time accident from October 1, 1931, to December 31, 1932, an 
| with 144,925 man-hours of exposure and production of 44,436 tons of coal; and “4 

| the Benoit mine from August 15, 1931, to December 31, 19382, with one lost-time ke 

- gecident in 235,770 man-hours with production of 74,987 tons of coal. The four ag 

- mines of this company operated without a lost-time accident in October 1932. _ SP ag 

Imboden. mine, Stonega Coke & Coal Co., Imboden, Va.—Operated without a ss 
fatality or a lost-time accident from March 20, 1931, to July 8, 1932, or 15 months | ee 
and 19 days, with an average force of 178 underground and 20 on the surface and a “| 

producing 231,469 tons of coal in 509,232 man-hours of exposure. rs | oe 

: '. Block No. 1-mine, Block Coal & Coke Co., Block, Tenn.—Operated without a , ae 

- Jost-time accident from May 26, 1931, to July 1, 1932, employing an average of ng 

_° 115 persons in the production of 67,832 tons of coal... | a a ok 

|  Weyanoke mine, Weyanoke Coal & Coke Co., Lowe, W. Va.—Operated without ae 
~@ lost-time accident during 1932 with an average of 100 men working 146,589 oe 
_ man-hours in the production of 125,000 tons of coal. a | BS 

‘In addition, 22 other awards were given coal mines or mining com- 3 
-. panies for long-time operation without fatal accidents, for large oe 

_ tonnages produced without fatal accidents, or for other meritorious ae 
| safety performance. = | Be os 

8 METAL AND NONMETALLIC MINING ~ ee § 

__ Aceident’figures for metal and nonmetal mining in 1932 areas yet + se 
fragmentary. Reports from 148 identical metal-mining properties ae 

_. show a production of 63,355,894 tons m 1931 and only 30,795,168 og 
tons in 1932, a decrease of 51.4 percent; man-hours of exposure were 4 

| 73,804,002 in 1931 and 45,811,077 in 1982, a decrease of 37.9 percent. Ee 

The number killed per million man-hours was 0.908 in 1931 and was 8 
reduced to 0.655 in 1932, a reduction of 27.9 percent. The number = oe 

- injured per million man-hours was 47.328 in 1931 and 50.097 in 1932, . 

an increase of 5.9 percent. Forty-seven identical nonmetal (noncoal) | y 
_ mining properties reporting in both 1931 and 1932 produced 5,062,964 © | os 
| tons in 1931 and 3,491,288 in 1932, a decrease of 31.0 percent, with os 

6,487,494 man-hours of exposure in 1931 and 4,277,670 in 1932, a ae 
_ decrease of 34.1 percent. ‘The fatalities per million man-hours were ot 

_ 0.462 in 1931 and 0.468 in 1932, an increase of 1.3 percent and the | st 
_ nonfatal injuries per million man-hours were 41.310 in 1931 and 39.975 | 4 

in 1932, a decrease of 3.2 percent. a wo, a 

| _A total of 277 identical quarries reporting in both 1931 and 1932 3 
| produced 49,476,740 tons in 1931 and 31,966,899 in 1932, a decrease | 

of 35.4 percent; man-hours of exposure in 1931 were 56,748,108 and a 
40,917,499 in 1932, a decrease of 27.9 percent. The number of fatal oS 

: accidents per million man-hours aggregated 0.388 in 1931 and 0.391 4 
in 1932, an increase of 0.8 percent, while the number of injuries per oo 

million man-hours amounted to 29.710 in 1931 and 29.303 in 1932, eg 

| a decrease of 1.4 percent. | - Le 

The latest complete figures on accidents in metal and nonmetallic cs 

- mineral mines, those of 1931, indicate that 328 mines producing non- 3 
metallic minerals had 0.61 fatality and 46.88 nonfatal injuries per 3 

_ million man-hours of exposure; 201 mines producing iron ore had 0.72) 8 

" — 8
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ae death and 19.78 nonfatal injuries per million man-hours; 2,514 mines 
_ producing gold, silver, and miscellaneous metals had 1.19 fatalities -.- and_78.65 nonfatal injuries per million man-hours; 100 lead-and-zine : 

: mines in the Mississippi Valley States had 1.06 fatalities and 72.81 
-. nonfatal accidents ‘per million man-hours; and 223 copper mines had = 
a _ 1,24 fatalities and 62.90 nonfatal accidents per million man-hours... 
Bo. _, There*were 3,366 metal and: nonmetallic mineral. mines. operating 
e - in 1931; these employed 80,940: persons, with 156,177,859 man-lours' be of exposure, and had 158 fatalities and 8,709 nonfatal accidents: ~~ 
Re the rate per million man-hours was 1.01 for fatalities and: 55.76 for 2 
..  -nonfatalaccidents. =. >. eh eda ceri ME 
ot _ The States which had the lowest or best combined fatality and 
* injury rate per million man-hours in 1931 were, in order: Minnesota, E 13.12; Tennessee, 21.64; Alabama, 21.76; Florida, 36.48; Michigan,, _ 
eo 40.86; Alaska, 41.19; South Dakota, 41.63; Texas, 47.01; Missouri, eo | 49.10; Arizona, 51.60;.and Virginia, 55.91. The: States with the |. 
y poorest accident rate in 1931 (fatal plus nonfatal accidents per = 
e million man-hours) were: Colorado, 113.80; California, 109.24; 
2 Oklahoma, 108.92; Utah, 89.95; Kansas, 81.19; Idaho, 77.55;-New, 
Bo York, 74.99; Montana, 73.88; New Jersey, 69.53; New Mexico, 61.35; = ao and Nevada, 60.09. The average for all States was 56.75. 
Be a Of the States. having the heaviest exposure, Minnesota,. Alabama, ~ ag 
Be Michigan, Alaska, and Arizona had accident-frequency rates. lower 
- than the average for the noncoal mines of the country, while Montana, — * 
s .. - Tdaho, Utah, and: California had higher rates than the average for the. = 
". .. country. Minnesota, Tennessee, Alabama, Florida, and Michigan; 
Be _ had’ the best frequency rates; Colorado, California, Oklahoma, Utah, — aa 
» ~~ and: Kansas-in order had the poorest or worst rates; and Virginia, > 

on _ Nevada, New Mexico, and New Jersey had accident-frequency rates 
"ss approximating the average for the noncoal mines of the country: © 9 
co | The Joseph A, Holmes Safety Association at its meeting in Wash- 
e ington, D.C., March 6, 1933, gave numerous awards to metal’ and 
me nonmetal mines for safety performance, and: the following awards 
Boy, were given chiefly for long-time operation without any lost-time __ 
a accidents: | - 
cS Hiawatha mine, Hanna Iron Ore Co., Iron River, Mich.—Operated an under- 
oe ground mine without a fatality or lost-time injury from August 6, 1930 to January 
: 1, 1933, with an average of 155 men working 490,986 man-hours, producing: 

253,511 tons of iron ore, removing 12,773 cubic yards of rock, and handling. 
190,793 cubic yards of gravel in filling a large stope. 

| Richmond mine, Richmond Iron Co., Palmer, Mich.—Operated an open-pit 
| mine without a lost-time accident from January 1, 1928 to January 1, 1933, 

with an average of 30 men working 228,033 man-hours, producing 616,578 tons: 
of iron ore and removing 80,276 cubic yards of stripping material. This mine has 
not had a fatality for 34 years. 

No. 6 shafi, Underground Department, Montreal Mining Co., Monireal, Wis.— 
Operated without a fatality or lost-time accident from December 12, 1931 to 

_ December 31, 1932, or 385 days, with 102,696 man-hours of exposure in produc- 
tion of 107,923 tons of iron ore and rock, and in driving of 3,922 feet of drift and | 
crosscut and 2,976 feet of raises. | 

Bennett mine, Bennett Mining Co., Keewatin, Minn.—Operated an open-pit 
mine with no fatalities and no lost-time injuries from June 1928 to January 1, 

_ 1933, or 55 months, with an average of 52 men working 621,029 man-hours and 
producing 1,121,990 tons of iron ore and 638,284 tons of rock and stripping. 

Newport mine, Youngstown Mines Corporation, Ironwood, Mich.—Operated an 
underground mine with no fatalities from August 20, 1927, to December 31, 1932, 
or 64 months, with an average of 281 men working 3,424,523 man-hours and 

, producing 2,391,544 tons of iron ore and 116,682 tons of rock. This mine oper- |
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ated 4 months of 1928 without a lost-time accident, 9 months of 1929, 7 of 1930, | - a8 

| 3 of 1931;-and 10 of 1932. : Oo | | Cae 

—-* Plymouth mine, Plymouth Mining Co., Wakefield, Mich.—Operated an open-pit : ES 

mine with no fatalities and no lost-time injuries from December 23, 1929 to Se 

December 31, 1932; or 36 months, with an average of 66 men working 547,504 aes 

- man-hours and producing 707,978 tons of iron ore and 1,164,356 tons of rock. ae 

| Gardner-Mackinaw mine, Cleveland-Clifs Iron Co., Gwinn, Mich.—Operated ee 

an underground mine with no lost-time accidents from May 19, 1930 to ganuary OS 

| 1, 1933, or 957 days, with an average of 80 men working 417,301 man-hours, a 

- producing 178,967 tons of iron ore and removing 3,323 tons of rock. — This mine “S 

; now has a record of over 1,500 days with but 1 lost-time accident. | : le 

_Townsite mine, Townsite Mining Co., Ironwood, Mich., operated by Republic. es 

-. Steel Corporation.—Operated an underground mine without a fatality or lost- oe 

7 time accident from January 14, 1931, to January 14, 1933, with an average of ve ce 

39 men working 90,491 man-hours in 1931 and 61,721 man-hours in 1932, pro- ee 

0 ducing 61,330 tons of ore and 6,250 tons of rock and stripping. __ ee con ae 

- No. & shaft, Underground Department, Montreal Mining Co., Montreal, Wis— = 

| Operated without a fatality or lost-time accident from May 28, 1930, to Decem- ne 

ber 31, 1932, or 948 days, with 604,304 man-hours of exposure in production of | a Ee 

692,555 tons of iron ore and rock and in driving 11,528 feet of drift and crosseut cM 

~ and 4,769 feet of raises. | | a a : oo As 
- - Mahoning mine, Mahoning Ore & Steel Co., Hibbing, Minn.—Operated an og 

LO open-pit mine with no fatalities and no lost-time injuries from May 1930. to Se 

a January 1, 1933; or 32 months, with an average of 111 men working 842,877 

' man-hours and producing 2,721,406 tons of iron ore and 1,904,601 tons of strip- . ae 

—_ Mahnomen: mine, Cuyuna.Ore Co., Ironton, Minn.—Operated an open-pit mine eS 

with no fatalities and no lost-time injuries from January I, 1930, to January 1, | kt 

1933, or 36 months, with an average of 28 men working 275,161 man-hours, yh 

-_-producing 193,879 tons of manganiferous iron ore and 460,161 tons of stripping. ood 

7 - Sagamore mine, Sagamore Ore Mining Co., Ironton, Minn.—Operated an open-._ 58 

_ pit mine with no fatalities and no lost-time injuries from August 1929 to January ig 

| 1, 1933, or 41 months, with an average of 32 men working 387,933 man-hours, | a Ey 

--- producing 409,986 tons of manganiferous iron ore and 1,049,655 tons of stripping. es 

7 Tilden mine, Cleveland-Cliffs Iron Co., Ishpeming, Mich.—Operated an open- — og 

| pit mine with no lost-time accidents from. December 14, 1929, to. January 1, Le 

| 1933, or 1,113 days, with an average of 42 men working 211,410 man-hours, Se 

producing 440,010 tons of iron ore and removing 19,605 tons of rock. a ae 

| In addition the following awards were made to nonmetallic. mines ee 
or organizations for no-lost-time operation for long periods: - ag 

: Ironton ‘mine, Alpha Portland Cement Co., Ironton, Ohio——Operated an under- : Oe 

- ground limestone mine from September 21, 1926, to January 1, 1933, working | ee 

| 1,030 days with 617,907 man-hours of exposure and mining 1,066,989 tons of 7A 

= stone without 4 lost-time accident. — - | og 
United States Gypsum Co., Plasterco, Va.—Operated a mine and surface plant a 

at Plasterco, Va., through the year 1932 without a lost-time accident with an . 

| average of 50 underground and 60 surface employees, producing and processing —_ ge 

approximately 450 tons of gypsum per day. . a oe 

. Certain-teed Products Corporation, Akron, N.Y.——Worked with an average of ae 

150 employees in a gypsum-products plant, including an underground mine, ay 

| from July 17, 1931, to December 31, 1932, a total of 419,758 man-hours, without oa 

a lost-time accident. From January 8, 1931, to December 31, 1932, the mine we 

- worked a total of 219,568 man-hours without a lost-time accident. | mS 

Avery plant, Avery Salt Co., Avery Island, La.—Operated from July 3, 1931, to ce 

. January 1, 1933, with 410,248 man-hours of exposure without a lost-time acci- | 

- dent. “The mine, with an average of 20 underground employees, worked 847 

| days without a lost-time accident. — | 

| The health and safety of the approximately 1,000,000 persons in 

- the United States engaged in the mining and quarrying industries : : 

-"_ unquestionably are improving during recent years despite the nu- : 

: merous unsatisfactory conditions now confronting those industries. : 

| The mining industry of the United States in 1931 had the most favor- ~ : 

- able fatal-accident rate in any year of the present century and prob- . 

S ably since mining in the United States became a major industry. 4 

Figures for 1932 are not yet complete, but there is good reason. to -
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fo believe that the good record established in 1931 has almost, if not eye 
~ quite, been equaled. ae eg 
- —_-It-is interesting to attempt. to locate the cause of the present unex- 
ao _ pectedly favorable situation insofar as mine-accident occurrence is 
Bo concerned. Numerous theories are advances as to the influencesre- 

sponsible for the welcome improvement; they usually vary largely  __ Me 
m with the viewpoint of the person or agency advancing them. Un- = 
i - questionably, many factors have influenced the progress of the past 
‘~~ few years in mine-accident reduction or prevention, but probably the: 
ie _. four outstanding ones are as follows: = aE 
» -_—__- First, the myth has been exploded that mining is so inherently 
Bo hazardous that many. accidents, some of a very severe nature, must _ ee 
~~. occur wherever mining operations are pursued. The Joseph A. . 

Holmes Safety Association and the National Safety Competition have. ~ 
b.-- assembled and given to the public in the past 5 or 6 years numerous” 
Roe instances of safe operation of mines, proving that not only metal and = 
ae -nonmetallic mineral mines but also coal mines (both anthracité and 
:° _ bituminous) can be operated with fewer than half the present deaths  —s_ 
eo and injuries in the mines of the country as a whole. aera 
i... ‘Fhe mining men of 10 or more years ago held tenaciously and almost’ s 
oe Do unanimously to the belief that mines and mining were inherently —§ * 
--. hazardous, that mine accidents were “bound”’-to occur, and that the 

expenditure of any considerable amount of effort or money witha = - 
“view to. bringing mining operations within the accident limitations of. 
po _ other industrial occupations would be useless. ‘The well-informed ~~ 
/ Inning people of today know that mining can be conducted with few, _ 5 
ys if any, more accidents than in railroading, the operation of cement — - 
. _ plants, and other industries formerly held to be hazardous but now’ 
f-- doing wonderful work in the prevention of accidents. | ee ae 
a _. _The second factor influencing mine-accident reduction, and adecid- = 
Be edly powerful one, is that the depression has forced not only virtually 
: _ all industries but also practically all individuals to make searching 
ee inquiries as to what can be done to reduce costs; those in charge of __ 
(ss mining operations who are really wide-awake have found that the 
v _ various factors affecting the cost of accidents in mining constitute | 
Be 10 or more percent of the entire cost of production. Many progressive 
mo companies have reduced the cost of accidents 50 or more percent by 
: giving the right kind and the right amount of attention to accident 
s prevention. | 
m _ Qne coal mine in West Virginia, by intensive, intelligent endeavor : 
7 to prevent accidents, reduced its compensation-insurance rate from 

$4.20 per hundred dollars of pay roll to $1.88. The compensation, 
_ hospital, and medical costs of a Pennsylvania coal mine were 8 cents 
per ton in 1930; definite attention was given to prevention of accidents, 
with the result that in 1931 these costs were only 1.2 cents per ton 
and in 1932 less than 1 cent per ton. A well-informed coal-mining 
engineer in an article published in September 1932 stated that a prop- 
erly functioning safety organization at a coal mine should reduce 
compensation costs to 1 cent per ton, and that another cent per ton 
should cover the cost of the safety department and additional equip- 
ment necessary to bring about the reduction. } 

A third influence in the relatively rapid reduction in mine accidents 
and mine-accident rates in the past few years is the fact that safety 
educational work has been given much more attention in and around
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mines. In the past 5 years more than 450,000 persons in the mining == | 

and allied industries have been given the full Bureau of Mines course _ ae 

Bo in first aid to the injured, and it is estimated that at least 200 lives © 2g 

| are saved every year and probably several thousand ‘accidents pre- oe 

vented through the various influences of this work. Since 1929 more ae 

| than 3,000 persons in the mining and allied industries have qualified as 

7 to act as instructors in first aid, and their influence in the prevention 

of accidents is by no means negligible. More than 3,000 officials of od 

~ coal mines in the United States have taken the new accident-preven- ne 

tion course of the Bureau of Mines since 1930, and its influence is _ 8 

| being shown in the much better accident records which mines almost as 

invariably ‘have afterwards. Numerous mining institutes have been | oe 
oo organized in the past 5 or 6 years, and in many of the institutes safety ss 

: is the principal subject of discussion. There are numerous other oes 

| manifestations of an increase in educational work in safety in mining |; 

during the past few years, such as the forming and functioning of | 

-- -mine-safety organizations, the establishment of mining-community og 
a safety organizations such as the Holmes safety chapters, the dissem1- LS 

nation of good safety records by the Joseph A. Holmes Safety Associ- ne 

ation, the establishment of safety competitions of various kinds, ete. =} 

- ‘A fourth influence which has forwarded safety in mining in recent - % 

7 years is the recognition by many State mine inspectors and mining uae 
| officials that. the State mining laws establish only minimum safety og 

requirements (many if not most of them being decidedly inadequate = a 

. even as to these minimum requirements) and that real safety in oe 

mining demands taking far more precautions than the strict letter of 4 

the law requires. | | I oe 

| Ten years ago the operating officials of relatively few plants in the. Os 

--—- mining“and allied industries thought of accidents other than in terms — 8 

_ of fatalities or partial or total disabilities, although numerous more or - eg 
a less serious accidents occurred every week or month; the mining oy 

--  gompany or mine which escaped without at least one-fatal accident AR 

in any calendar year was considered fortunate, and few mines were — a. 

found in the “lucky” class. In the last few years hundreds of pro- ow 

| gressive mining companies have abandoned the idea of expecting 4 

- gerious accidents and not only have taken measures to prevent fatal- 3 
ities or partial or total disability accidents (temporary or permanent) Stag 

| but also have tried to operate without any lost-time accidents. Where ae 

| this effort has been made with intelligence, determination, and per- om 
sistence, mines and mining plants have been worked for unbelievably oe 

| long periods and have produced large tonnages without accidents. a 
So many instances of long-time operation of mines or mining plants ae 

without accidents are now known that unquestionably mining can ae 

be done with little if any less safety than in many if not most major ee 

industries. | a | os 

Coal-mining companies, metal-mining companies, nonmetallic . 

mineral-mining operations, cement plants, quarries, and petroleum 
plants during the past 5 or 6 years have given numerous instances of o 

long-time operation without fatalities, without accidents of a serious : 

nature, and even without any lost-time accident. Although it is 8 

difficult to believe, each of the above divisions of the mining and ; 
allied industries has achieved within{the: past few years numerous fe 

instances of operation of an entire mine or plant for a full year or “i 

= more without even one lost-time accident and with a relatively large ea
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. - humber of man-hours of exposure and a large production. These Las 

good records have been made not only in essentially all divisions of 
the mining and allied industries but also in many different Statesand : 

Be im mining regions having almost every type of natural mining eondi- > 
a tion. That the good records are not merely good fortune isevidenced __ 
» by. the fact that in almost every instance where an exceptionally fine = 

ae _ safety record has been made and an accident of some kind occurs, the 
s _ organization affected usually makes a new start and achieves another _ - 
ee and possibly better record, = rs re Ch dhe SS 
i ‘The following awards to individuals by the Joseph A. Holmes ‘ 
_ Safety Association at its meeting in Washington, D.C.,. March 6, 4 
Be _ 1933, indicate that mine employees can work long periods in. and ors 
an around mines without accidents: a ge 
pe _ Joseph Peterson, East Pittsburgh, Pa—Worked in’coal mines 68 years without cory 
ce -_ ineurring a lost-time injury. = in 
ee _ Alexander Moffat, Steubenville, Ohio —Worked over 60 years in coal mines of == 
Pee “the United States and Scotland as a loader, driver, and timberman without «= _. 
to - Ineurring a lost-time injury, ts are Oe EE 
a 7 _ - Sdoseph Duke: Mellor Chadwick, Sr., Steubenville, Ohio.— Worked 55 yearsin 
fo coal mines of the United States and England without incurring a lost-time 
foe injury, having been employed as driver, loader, track layer, motorman, timber- 
Be Inman, pumper, and fire boss. So | a ES 
oo - _ Daniel. Thomas, Amsierdam, Ohio.— Worked over 58 years in‘ practically all _ a 
so... - phases of underground coal mining without incurring a lost-time injury. = 
Be James Pierce Butler, Nellis, W.Va.—Worked 50 years in coal mines without ==, ao the loss of a day due to personal injury. es ce 
Be _ Eph Hudson, Coal Fork, W.Va.—Worked 54 years continuously in West Vir- 
poe ginia coal mines without incurring a lost-time accident.  — ee 8 AS ae 
oo Wes Light, Spring Fork, W.Va.—Worked 541% years continuously in West. eg 
Go | Virginia coal mines without incurring a lost-time accident. a 
wo Sohn Wesley Smithers, Sipsey, Ala.—Worked 49 years in coal mining without... 
c.. .. @ lost-time injury to himself or to persons under his supervision. By 
eo | Michael McNamara, Ishpeming, Mich—Worked 50 years in and around mimes | 
Po. my without a lost-time accident, and efficiently supervised the safety of those inhis 
eo charge.. oe : me a Pe 
be | Thomas Whalen, Wainwright, Ohio— Worked in coal mines 58 years with but Oo 
eo one lost-time accident. From 1883 until retirement in 1931, or 48 years, he in- 
Bo curred no lost-time accidents. | a | . 
fe Edmund Goulder, New Philadelphia, Ohio—Worked nearly 55 years in coal | 
geo mining during which time he sustained but one slight injury causing 5 days lost 
a ime. | 
" Henry C. Lichtenfeld, Centralia, Iil— Worked 44 of the past 50 years without 
he ‘@ lost-time accident, chiefly as a coal loader in solid-shooting coal mines, this | : record continuing to date. 

Robert Sloan, Sr., Soldier, Pa—Worked 48 years in bituminous-coal mines | 
a without a lost-time accident. | 

Numerous awards of a more or less similar nature have been given 
: other individuals in previous years. _ _— 

The mining and allied industries have been forced to consider 
| various phases of the cost of mine accidents recently due to several 

| influences, chiefly the wide-spread adoption of State compensation 
laws, the increasing cost of compensation, hospitalization, etc., and 

7 the decreasing rate of production. The increasing charges in connec- 
: tion with accidents have caused numerous studies to be made of 

items which go into the cost of accidents (chiefly, however, with 
. respect to compensation), and when the various amounts have been 

added and the summation placed against output many mining com- : 
panies’ have been surprised to learn’ that approximately? 10 percent 
of the cost of production (and in some cases much more than 10 

: percent) has been due to accidents. When the full realization has
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been made evident to some operating companies that 10 percent or = 
..- more of the cost of mining is due to accidents, they have made a_/ og 

determined, well-directed attempt to reduce accidents as the best _ oe 
_-... and most logical method of reducing the cost of accidents, with the aE 

‘result that accident costs have been reduced in some instances more | ge 
than 50 percent within one year. In fact, it is now fairly well- 3 

_ established that the cost of accidents in the mining and allied industries a 
need not exceed 5 percent of the total cost of production and in many © cd 
gases can be kept below 2 percent. Moreover, the logical place to ONG 
reduce the cost of accidents is to reduce or virtually eliminate accident == °° © 

- occurrence rather than to attempt the much more difficult and much = «5. 
.. less humane method of reducing the benefits allowed victims of «=... | 
- accidents. | | | | Cg 
~ If those engaged in the mining and allied industries of the United = = 
- States would assemble all of the data which can be obtained as to ° =. % 

| costs of accidents (including fatal, nonfatal, and no-lost-time acci- ~~ 4 
dents), would carry daily, weekly, monthly, or yearly accident costs - <3 
on the same unit-cost basis as timbering, haulage, ventilation, drilling, = _ 4 
blasting, etc., and would exert as much effort to hold. accident cost = =* 

. per unit of production to a minimum as to hold other items of cost 4 
_. within reason, not only cost of accidents but also occurrence of | og 

accidents in the mining and allied industries could be reduced much sis 
.. more than 50 percent compared with the record of the best year in oo os 

the history of mining in the United States. The United States | 
Census figures for the operating cost of producing the coal of the ag 

-  - United States in 1929 have been given as $1,083,637,347. If the . 8 _% 
~. aecident cost has been at least 10 percent (as seems probable from ==  ~§= + 
Oo fragmentary data now available), then the coal industry of the ee 
__ - United States paid out considerably over $100,000,000 for or because _ sg 

mo of accidents in 1929; if through reasonable effort in accident preven- 4% 
- tion 50 or more percent of this amount could have been saved, the ae 
7 money benefit to the coal-mining companies would have been = 

$50,000,000 or more, and the benefits of various kinds to the mine ——tst(‘(w 
- _ . workers would undoubtedly have been equivalent. to sevetal times oe 

$50,000,000. a . og 
+ While metal mining (including nonmetallic mineral mines) had ND 

| a much better accident-frequency rate in 1931 (the last year for which a 
. . complete figures are available) than coal mining (the accident-fre- : “Yl 

: quency rate for metal mining being 56.75 for the country as a whole Ag 
| and for codl mining 101.71), nevertheless the metal and nonmetallic §  ~ * 4 

' mineral mines of the country are by no means as free from accidents. | ah 
as they should be or as they can be made. Unquestionably, the Ot 

7 accident-frequency rate for mining should not be higher than 15.00 ee 
; or at least 20.00 instead of the 56.75 in metal mining or the 101.71 in ot 

goal mining in 1931, the banner year in safety in the mines of the ee 
a United States. That this goal is not impossible is proved by the fact oe 
oo that scores of mines now are operating within this limit and are finding ot 
: that safe operation pays, not only in the saving of lives, limbs, and 4 

| human happiness but also in dollars and cents. : Me 
182217—33-——53 O | 3
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