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FOREWORD

The presentation of the MiNERALS YEARBOOK, 1952, in_three vol-
umes initiates a change made necessary by an increase in YEARBOOK
material that could no longer be published under a single cover with-
out increasing the book to a thickness that caused binding problems
and to a weight that inconvenienced the reader. The change is one
of several made over the years to meet expansion in the mineral in-
dustry and new needs of the reading public.

From initiation of this series as “Reports Upon the Mineral Re-
sources of the United States” published in 1867 by the Treasury De-
partment, the series has appeared as “Mineral Resources West of the
Rocky Mountains,” as a part of the “Annual Report of the Geological
Survey,” as ‘“Mineral Resources of the United States,” and as the
“Minerals Yearbook,” the first volume of which covered 1932 and
carried the title, “Minerals Yearbook, 1932-33.”

In the current three-volume presentation, volume I is made up of
chapters on mineral commodities, both metals and nonmetals, but
exclusive of the mineral fuels. Included also are a chapter reviewing
these mineral industries, a statistical summary and recapitulation,
and chapters on mining technology, metallurgical technology, and
~mployment and injuries.

Volume II, which is devoted to the mineral fuels, consists of chap-
ters on each mineral-fuel commodity, as well as chapters reviewing

- the industry as a whole, a statistical summary, and an employment
and injury presentation.

Volume IIT is made up of chapters covering each of the 48 States,
plus chapters on Alaska, the Territories and island possessions in the
Pacific Ocean, and the Territories and island possessions in the
Caribbean Sea, including the Canal Zone. Volume III also has a
chapter recapitulating its statistics in summary form on a regional
basis and another presenting employment and injury data regionally.

The MINERALS YEARBOOK will continue to present the year’s de-
velopment in the mineral industry with enough background data to
give significance to the current record. The three-volume YEArRBOOK
permits fuller coverage in all phases of the reports, but major expan-
sion has been undertaken in the regional presentation (volume III)
and in the review of technologic developments and problems.

The Bureau of Mines wishes to acknowledge again the cooperation
of industry and of many Government groups in the preparation of
the yearbook. Among the latter, some of the State geological surveys
and mining bureaus are of great importance, particularly in their
help in gathering and preparing the material that appears principally
in volume III.

J. J. ForsEs, Director.
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Review of the Mineral Industries'

(Metals and Nonmetals Except Fuels)
By Herbert E. Striner? and Gabrizlle Sewall?

&

HE NATIONAL economy in 1952 reached a plateau at full em-
Tployment under the continued stimulus of the war in Korea.

The rate of expansion of defense-plant facilities, and defense-
goods inventories, began to decrease in 1952. This slower rate
of expansion was reflected in the mineral industries. In 1952 the
national income derived from the metal-mining and nonmetallic-
mining and quarrying industries was 4 percent above the 1951
level.  Such income in 1951 had been 21 percent above that in
1950, which, in turn, had been 20 percent above that in 1949. The
value of metallic-mineral production in 1952 was $1.6 billion as
compared with $1.7 billion in 1951. The value of the production
of nonmetallic minerals was $2.2 billion in 1952 compared with
$2.1 billion in 1951.

Pronounced fluctuations in output of metals and metal products
occurred during 1952. These fluctuations were related, in very
large part, to the steel strike during the middle of the year which
sharply curtailed output of steel. During the long period of high-
level steel output that preceded the strike, metal fabricators built
up substantial working stocks, which enabled most manufacturers
to maintain output through June. The shortage of steel did cur-
tail production in many lines that depend upon steel as a raw mate-
rial; these included automobiles, heavy equipment, and certain
types of farm equipment.

With continuance of the Korean emergency, the Federal Gov-
ernment maintained a high degree of regulation and control in
those minerals fields where national security was involved. Such
regulatory functions involved allocation of critical materials and
provided incentives to private industry for higher production levels
of necessary raw materials and finished goods, encouragement of
mineral exploration, and the analysis and planning of future pro-
duction goals.

World production of minerals and metals was, in general,
greater in 1952 than in 1951; most principal commodities
showed an increase over that year in output. The United Nations’ -
world mining index (fuels and nonfuels) average for 1952 was
3 percent greater than that for 1951.

NATIONAL INCOME ORIGINATED

An important economic indicator that relates the rate of growth
of an industry to that of the entire economy is the proportion of
nationalincome originating within each specified industry. National
income originated in an industry is the sum of business income

1 Fuels are covered in several instances in this chapter but only where specifically indicated.
This occurs where data on the particular subject were available only for the mining industry
as a whole, not broken down into the fuels and nonfuels components.

2 Economic analyst.

3 General economist.

1
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and payments to employees. The data in table 1 indicate that the
various mining and primary metal industries did not, in 1952,
account for as much of the national income as they had in 1951.
Indeed, while national income increased absolutely during this
period, the majority of the industries shown in table 1 had abso-
lutely decreasing industry incomes. There is no doubt that part of
this was due to the steel strike in 1952.

TABLE 1.—National income originated within the mineral industries in the
United States, 1943-47 (average) and 1948-52, by industries *
[Millions of dollars]

Change

_Industry (omis47)) 1048 | 1040 | 1050 | 1051 | 1952 |trom 1951

g (percent)

All industries, total 183,038 |223, 469 |216, 259 |240, 632 278, 373 |291, 629 +5
Metal mining. 431 686 568 | 5,202 | 6,010 | 5,984 @

Percent of total .. 0.24 0.31 0.26 2.16 2.16 2.05 -5

Nonmetallic mining and quarrying___.__ 250 434 448 496 574 595 +4

Percent of total__________________ 0.14 0.19 0.21 0.21 0.21 0.20 -5

Stone, clay, and glass products._-.-..._- 1,378 | 2,154 | 2,089 | 2,663 | 3,062 | 2,865 —6

Percent of total oo - 0.75 0. 96 0.97 111 1.10 0.98 —-11

Iron and steel and their products3...... 7,758 | 8,713 | 7,629 | 10,109 | 12,402 | 11,474 -7

Percent of total 4.24 3.90 3.53 4,20 4. 46 3.93 -12
Nonferrous metals and their produets... 1,845 | 2,079 | 2,138 | 2,478 | 3,151 | 3,150 )

Percent of total oo 1.01 0.93 0.99 1.03 113 1.08 —4

L 1 Survey of Current Business, vol. 33, No. 7, July 1953, p. 16, and National Income Suppl., 1951, pp.
5?_11.0728 than 0.5 percent.
3 Including ordnance.

Of all the industries shown in the table, only nonmetallic mining
and quarrying increased its income absolutely, by 4 percent. The
nonferrous metals-and-their-products industry income remained
about the same during 1951-52, while its portion of the national
income was reduced from 1.13 to 1.08 percent. This latter figure
was still, however, higher than the 1950 figure (1.03 percent). The
total metal-mining figure (2.05 percent of the 1952 national in-
come) was below both the 1951 and 1950 figures (2.15 and 2.16
percent, respectively).

Largely on account of the 1952 strike, the iron and steel income

dropped sharply from 4.46 percent of national income in 1951 to

'3.93 percent in 1952. In absolute terms iron and steel income was
7 percent below the level it attained in 1951.

BUSINESS POPULATION

The average number of mining and quarrying firms, including
those mining fuels, in operation during 1952 was the highest for
any year for which data are available (1929-52). The number
of entries in 1952 was at the same high level of 1951. The number
of firms discontinuing operations during 1952 was slightly higher
than in 1951. (See table 2.) Mining and quarrying firms were
1 percent of the total number of United States firms in all indus-
tries. (Similar data for mineral manufacturing firms were not
available.) '

Table 8 shows the number of establishments (not firms) in the
primary metal industries. Most of the increase that took place
occurred in the group of establishments employing 1 to 249 people.
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TABLE 2.—Number of mining (including fuels) and quarrying firms in operation,
newly entered, and discontinued in the United States, 1940-52* 2
[In thousands] .

Average Total Total

Year number in newly discon-

operation entered tinued
1940, 35.6 5.3 3.6
1941 37.2 4.6 3.9
1942 35.4 L7 5.2
1943 32.1 2.4 4.7
1944 31.4 3.5 3.1
1945 32.2 4.0 3.0
1946, 33.8 4.7 3.1
1947 35.2 4.9 3.1
1948 37.2 5.3 4.0
1949. 37.0 3.6 4.5
1950. 37.0 4.1 3.7

512

1st half. 3) 2.3 1.8

2d half. 3) 2.0 1
Total 37.4 4 3.6

1952:

1st half. ® 2.5 2.0
2d half. 16) 1.8 1.8
Total 38.1 4.3 3.8

1U. S. Department of Commerce, Office of Business Economics, Survey of Current Business, vol. 34,
No. 1, January 1954, p. 6.

2 Units counted are ‘““firms” as opposed to ‘“‘establishments” such as plants in the case of manufacturing.
A firm is defined as a business organization under one management with either an established place of busi-
ness or at least one paid employee. However, no attempt is made to combine corporations owned or con-
trolled by the same interests. Discontinued businesses include closures of all kinds without reference to
the reason for going out of business. New businesses include only firms which have been newly established.
A firm which is maintained as a business entity but which undergoes a change of ownership is not counted
as a discontinuance.

3 Data not available.

The number of plants employing the much larger numbers of em-
ployees remained relatively stable. This, of course, says little
concerning the mortality of establishments within each of the
industry groups. That is, it is conceivable that the turnover rate
of firms within a group could be relatively high while the total
number in the group remained fairly stable.

TABLE 3.—Number of establishments and employees in primary metal industries
in the United States, 1951-52, by average employment of establishment *

Average employment of establishment 2 I&%’ﬁ;’;&g&’g All employees

1-249 employees:

1951 4,592 198, 460

1952. ' 4,621 197, 990
250-499 employees:

1951 418 150, 200

1952. - 401 144,764
.500-999 employees: .

1951 234 162, 380

1952 228 160, 457
1,000-2,499 employees:

1951 161 252, 955

1952 165 259, 645
2,500 and more employees:

1951 85 480, 215

1952. 85 476,714
All establishments:

1951 5,490 1, 244, 210

1952, 5, 500 1,239, 570

2'_6U.NS. Dg)alr&gent of Commerce, Bureau of the Census, Annual Survey of Manufactures: Ser. MAS-
52-6, Nov. 27, .

2 Average employment is based on reported employment totals for the payroll periods ended nearest
the 15th of March, May, August, and November.
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VALUE OF SHIPMENTS OF MINERAL MANUFACTURES

The value of shipments of aluminum and aluminum-base alloy
wire increased 33 percent in 1952—the most sizable percentage
increase for the selected mineral manufactures shown in table 4.
The value of shipments of aluminum wire, aluminum plate, sheet,
and strip, and all other aluminum products, rolled, drawn, and
extruded, rose steadily for the years shown.

Natural graphite displayed the largest percentage drop (17
percent) among the items that declined in value of shipments in
1952. Pig iron, other blast-furnace products, gray-iron castings,
and malleable iron castings, commodities affected by the steel
strike, also dropped sharply in shipment value. The greatest
dollar-volume drop occurred for pig-iron, a decrease of approxi-
mately $255 million. Among the nonferrous metals, almost with-
out exception, the value of shipments in 1952 either remained close
to the 1951 level or increased. In the nonmetallic-mineral-manu-
facturing group, for construction products as a whole, there was
also an increase.

TABLE 4.—Value of shipments of selected mineral manufactures in the United
States, 1950-52 *

[Millions of dollars]
Change

Product 1950 1951 1952 | from 1951
- (percent)
Pig iron 2,366.8 | 2,814.1 | 2,559.3 -9
Other blast-furnace product 110.9 144.3 123.8 —14
Ferroalloys and other additive 345.9 405.7 413.3 42
Gray-iron castings. 1,422.5 | 1,762.4 | 1,555.2 .o=12
Malleable iron castings. 213.4 289. 6 255.9 -12
Steel castings 474.6 790.9 862.5 +9

Copper rolled, drawn, and extruded, copper and copper-base-
loy mill products. 1,044.3 | 1,096.3 | 1,163.9 +6
Aluminum plate, sheet, and strip. 329.6 343.8 359.0 +4
All other aluminum produects, rolled, drawn, and extruded.. 193.8 249.7 292.3 +17
Magnesium products, rolled, drawn, and extruded._.-- - 10.7 17.9 18.7 +4
Iron and steel forging: : 666.9 939.9 989.7 5
Aluminum and aluminum-base-alloy wire____ e 19.0 24.8 33.1 +33
Copper and copper-base-alloy wire. 260.3 272.0 270.0 -1
Nonferrous forging: 52.9 83.2 108.8 +31
Nonferrous castings, including die. 726.8 915.2 905.0 —1
Hydraulic cement, excluding cost of shipping containers_.___. 604.0 685.3 712.0 +4
Clay refractorie: 126.7 171.1 161.9 =5
Concrete products. 563.5 733.6 746.8 +2
Gypsum produects. 206.4 234.6 223.4 -5
Lime, excluding cost of shi?pi.ng containers 84.6 93.7 92.8 -1
M ineral wool (from rock, slag, and glass)._____________________ 115.7 134.1 138.3 +3
Abrasive products. 324.7 376.4 346.4 -8
Asbestos products. 276.7 334.5 332.2 -1
Natural graphite, ground, refined, or blended 10.6 12.7 10.6 -17
Nonclay refractories. 112.0 155.8 138.6 -11
Sheet-mica products, except radio parts. 29.2 48.9 45.1 -8

1 U. 8. Department of Cominerce, Bureau of the Census, Annual Survey of Manufactures: 1949 and 1950
volume, pp. 90-91 and Ser. MAS-52-1, Aug. 27, 1953, pp. 13-15.

What is undoubtedly of most significance is the comparison be-
tween 1950-51 and 1951-52 levels of shipments. Most 1951 ship-
ments were markedly greater than those in 1950, even after
allowance for higher dollar values, while in 1952 a tapering-off
of shipments over those in 1951 is in evidence. There is little
doubt that the steel strike did affect output in related industries,
to what extent for each industry is difficult to assess, but a number
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of the products in table 4 display a degree of leveling off in 1952
that cannot solely reflect a shortage of steel. When other indi-
cators of economic activity, to be found elsewhere in this chapter,
are considered along with “value of shipments” data it becomes
even more clear that 1952 mineral demand was tapering off be-
cause of a general curtailment in the rate of increase of economic
activity in the United States. It is, of course, important to
realize that an absolute increase can take place but that the rate of
increase is perhaps a more important indicator of future markets.

STOCKS

Physical Stocks.—As is indicated by figures compiled by the
Bureau of Mines shown in table 5, more physical stocks of mineral
ores and primary production rose in 1952 than declined. The most
radical stock increases took place in manganese, nickel, molyb-

TABLE 5.—Stocks of ore and primary mineral products in the United States at end
of year, 1943—47 (average) and 1948-52*

194347 | . ~~{ Change

Item 1948 1949 1950 1951 1952 | from 1951

(average) (percent)

Iron ore at mines (thousand long tons).. 5,023 | 6,285 | 5,334 | 5,726 | 5,600 | 5,528 -1
Manganese ore at plants including bond-

ed warehouses (thousand short tons) ... 722 641 928 827 546 | 1,249 +129
Tungsten ores and concentrates at pro-
ducers, consumers, and dealers (short

tons, 60 percent WO3 basis)o-..-_.___ 3,551 | 6,145 | 5,313 | 5,608 | 4,477 | 3,178 —29
Chromite, all grades, at consumers

plants (thousand short tons) oeeeeo - 336 602 757 606 638 754 +18

Nickel (thousand pounds): .

At plants. 20,116 | 21,600 | 17,868 | 11,813 | 11,417 | 16,233 +42

In transit 1,454 | 1,938 472 488 411 185 —55

Total 21,570 | 23,538 | 18,340 | 12,301 | 11,828 | 16,418 +39

Molybdenum in concentrates at mines »
and consumers plants (thousand
pounds, Mo content) .o ————ooeo_. 19,427 | 21,206 | 19,159 | 4,326 | 5,058 | 6,856 +36

Copper at primary smelting and refining
plants (thousand short tons, Cu

content): .
Refined copper. 87 67 61 26 35 26 —26
Blister and materials in solution__.__ 270 183 261 232 182 185 +2
Total 357 250 322 258 217 211 -3

Lead at or in transit to primary smelters
and refineries (thousand short tons,

Pb content):
Refined 27 29 61 29 18 31 +72
Antimonial 6 10 9 7 7 12 +71
In base bullion 28 32 36 32 31 40 +29
In ore, matte, and in process...-..- 86 76 96 70 68 66 -3
Total T147 147 202 138 124 150 +21
Zine, slab, at primary smelters (thou- | = =~
sand short toNS) e ceoccoooooeooe_- K180 19 91 8 21 81 - 4286
Bauxite at processors, producers, and e
k consumers_(thousand long tons, dried | _©
equivalent) o 3,879 | 4,023 | 4,185 | 3,810 | 4,070 | 4,745 +17
Aluminum at primary reduction plants i
(short tons) ¥'31,262 | 13,171 | 29,101 | 16,636 | 8,125 | 7,274 -10
Beryl at principal consumers plants | i
(short tons, 10 percent BeO content).__ 517 | 1,042 | 2,322 | 2,621 | 1,417 | 2,492 +76
Cement at mills (thousand barrels)_____ 16,068 | 11,084 | 14,706 | 13,217 | 18,224 | 16,066 —12
Fluorspar, finished, at mines and plants
(thousand short tons) .o oo 126 184 168 184 182 278 +53

1 Stocks in the National Stockpile are not included.
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denum, lead, zinc, beryl, and fluorspar. The severest stock de-
creases took place in tungsten ores and concentrates and refined
copper. Iron ore was relatively stable, with a decrease of 1 per-
cent, and cement and primary aluminum were down 12 and 10
percent, respectively.

The stock picture in 1952 was very different from the 1950-51
situation. In 1951 only six major group items appearing in table 5
increased over 1950 stocks. These items were chromite, molyb-
denum, refined copper, zine, bauxite, and cement. In 1952, 12
items showed stock increases; they included those that had stock
increases in 1951, except for refined copper and cement.

Manufacturers’ Inventories.—Table 6 compares the value of in-
ventories at the end of 1952 and 1951 in the hands of selected
mineral manufacturing industries. (Increases in inventories, to-
gether with expenditures on new plant and equipment, constitute
business investment.) These inventories are broken down into two
classes: (1) Finished products and (2) materials, supplies, and
work in process. For the manufacturing portion of the United
States economy as a whole, the total inventories at the end of 1952
amounted to $39.9 billion, an increase of 4 percent over the $38.3
billion reported for the end of 1951. Since the wholesale price
index, on an average monthly basis, for all commodities was 111.6
in 1952 as compared with 114.8 in 1951, the 4-percent increase in
inventories would have to be adjusted for the lower wholesale prices
in 1952. Such an adjustment would then result in an estimated
physical inventory increase of approximately 7 percent for all
manufacturing industries. With regard to the mineral industries
shown in table 8 only minor changes in the wholesale price index
occurred between 1951 and 1952. The monthly average wholesale
price index for iron and steel went from 123.2 in 1951 to 124.7
in 1952, for nonferrous metals from 124.2 to 123.5, for concrete
from 112.8 to 112.5, and for gypsum the index was unchanged
during the 1951-52 period. Thus, the percentage value changes
in 1952, as shown in table 6, can be viewed as fairly close to what
the adjusted physical change figures would be.

As a possible indicator of a leveling off of market demand,
perhaps the “finished-products” category is more informative than
the total inventory change or change in the inventory of “mate-
rials, supplies, and work in process.” This last group could
indicate a changing rate of production activity. Aside from such
limiting factors as unavailable transportation, strikes, ete., when
“finished-goods” inventory begins to increase sizably, it usually
indicates a relative easing of demand.

Among the industries shown the primary zinc producers un-
doubtedly faced increasing market difficulties in 1952. The 1952
yvear-end inventory of primary zinc was approximately 214 times
that of 1951, indicating a serious slowdown in the rate of sale
of the finished product. The inventory of materials, supplies, and
work in process rose only 17 percent in 1952. No other industry
in table 6 even approximated the degree of increase in inventory
of finished goods which occurred in primary zinc.



TABLE 6.—Value of manufacturers’ inventories for selected mineral manufacturing industries in the United States, at end of year, 1947

and 195052 *

Industry

1951

Change from 1951 (percent)
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products

Materials,
supplies,
and work
in process
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and work
in process|
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supplies,
and work
in process

Blast furnaces and steel mills
Iron and steel foundries..
Primary nonferrous metal:
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[Millions of dollars}
1950
Materials,
Finished| supplies
productsjand work
in process
307.3 | 1,010.8
50.4 | ~ 166.3
20. 5 45.3
17.7 41.0
3.2 28.2
4.4 21.8
17 8.5
38.1 57.7
14.1 04.4
11.4 7.3
12.8 31.3
15.0 57.6
® @
4.0 9.1
1.1 6.4
2.2 6.8
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1,387.0
215.2

43.7
42.1
37.3

+21
+3

+12
—9
+17
+33
+38
-5

1U. 8. Department of Commerce, Bureau of the Census, Annual Survey of Manufactures: Ser. M AS-5:
2 Withheld because the estimate did not meet Census publication standards.

1-2, Nov. 25, 1952, and MAS-52-2, Oct. 1,%1953.
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Primary copper, aluminum, and other primary nonferrous
metals except lead and zinc were in a position of a reduced finished-
goods inventory at the end of 1952. The construction-materials
industries were generally well off, in that inventories of finished
goods either remained the same or were up 13 percent at the most,
while the materials, supplies, and work in process inventories
were down from 2 to 15 percent.

In the case of the iron and steel categories, inventories of fin-
ished products might have been higher if the strike had not taken
place. As it was, iron and steel foundry inventories were only
slightly above those a year earlier.

FOREIGN TRADE

Imports and Exports.—In 1952 both the value of United States im-
ports and that of exports of metallic and nonmetallic minerals and
their products increased over those in 1951, with the percentage
increase for imports being over three times that for exports (see
table 7). (A rough calculation indicates that about three-quarters
of the increase in value of imports resulted from a net overall in-

TABLE 7.—Foreign trade of the United States in metallic and nonmetallic minerals
and their products, 1950-52, by commodity group *
[Thousands of dollars]

Change
Commodity group 1950 1951 1952 from 1951
(percent)
IMPORTS FOR CONSUMPTION
Nonmetallic minerals: )
Stone, cement, lime, gypsum. ... .. .. ... 11,169 13,684 12,180 —11.0
Clays and clay products._ .. 14,357 21, 664 17,389 -19.7
Precious st and imitations 155, 509 175,753 176, 610 +.5
Other nonmetallic minerals 2. __. .. ______..._ 94, 636 119, 284 111,222 —8.
Total 275,671 330, 385 317, 401 -3.9
Metallic minerals:
Iron ore and concentrates. ..o ocoooooccmmoooanns 44,027 59, 555 82, 903 --39. 2
Ferroalloys... T 111, 869 132, 905 200, 228 +-50.7
Nonferrous metals except precious. - oo voweeoeeeooooo. 854, 819 829,801 | 1,362,287 +64.
Total 1,010,715 | 1,022,261 | 1,645,418 +61.0
Total imports. ..--| 1,286,386 | 1,352,646 | 1,962,819 +45.1
EXPORTS OF DOMESTIC MERCHANDISE
Nonmetallic minerals:
Stone, cement and lime._ ... __.______ . _____...____.___ 9,102 12,401 13,983 +12.8
Clays and clay produets_ ... ..o ... 41, 564 59, 601 56, 956 —4.4
Other nonmetallic minerals including precious 2._._.. 89, 420 114,238 109, 002 —4.6
B 17 140, 086 186, 240 179, 941 ~3.4
Metallic minerals:
Ironore...._..._.__. ——- 15,717 30,997 37,404 +20.7
Ferroalloys, ores, and metals____._.___.______________ 3,001 5,575 7,796 +39.8
Nonferrous metals except precious. . .......____.__.__ 146, 825 186, 565 240, 854 +208.1
Total - - 165, 543 223,137 286, 054 +28.2
Total exports.. U 305, 629 409, 377 465, 995 +13.8

17. S. Department of Commerce, Bureau of the Census, Statistical Abstract of the United States, 1954:
‘Washington, 1954, pp. 917 and 919.
3 Excludes fuels, glass, and related products.
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crease in the volume of imports, while the remainder resulted from
a preponderance of unit-value increases over unit value decreases.)
The disparity in the increases widened the relative gap between
imports and exports of such commodities to the extent that in
1952 there was $41% of mineral imports per dollar of exports while
in 1951 there had been only about $314 of imports per dollar of
exports. The overall increase in trade in minerals and their prod-
ucts was due to a substantial increase in trade in metallics, which
more than compensated for a slight slackening of trade in non-
metallics. For metallics the percentage increase for imports was
over twice that in exports, while for nonmetallics both imports and
exports decreased by about the same limited extent.

Tariffs and Other Regulations.—Suspension of the import excise tax
on copper, copper scrap, copper-bearing ores, and copper concen-
trates was continued during 1952. On February 12, 1952, Public
Law 257 suspended the duties on lead (except scrap, already duty
free) ; but, because of the lead price decline, they were reimposed
on June 26, and the suspension of duty on lead scrap was revoked
on July 1. The rates reinstated were 114 cents per pound on re-
fined lead, 3/ cent per pound on the lead content of ores and con-
centrates, and 1144 cents per pound on the lead content of lead
scrap, dross, and reclaimed lead.

Duties on zine in zinc-bearing ores (34 cent per pound), and in
blocks, pigs, and slabs (7, cent per pound) were suspended Feb-
ruary 12 under Public Law 258 but reimposed July 23 because of
the price situation. The duty suspension on zinc scrap continued
through 1952 as did those on ferrous serap and aluminum scrap.

Under the new terms of the supplementary trade agreement
with Venezuela, effective October 11, 1952, the duties on iron ore,
granular or sponge iron, and pig iron and iron kentledge (pig
iron used for ballast), which were established under the General
Agreement on Tariffs and Trade, were generalized to that country.
Venezuela, not being a member of GATT, had not previously been
granted these duty rates. The rates are as follows: Granular or
sponge iron, 6214 cents per long ton; pig iron and iron kentledge,
60 cc?fnts per long ton; and iron ore, including manganiferous iron
ore, free.

The Export Control Act of 1949 continued to be administered
by the Office of International Trade, U. S. Department of Com-
merce, to limit the strategic materials exported from the United
States (See Defense Mobilization, Office of International Trade).

In addition, under the Battle Act of 1951 (Mutual Defense As-
sistance Control Act), approved October 26, 1951, and adminis-
tered by the Director of Mutual Security, Executive Office of the
President, efforts were continued to control the strategic exports
from the entire Free World to the Soviet bloc. Embargo pro-
visions of this act went into effect on January 24, 1952, and
considerable progress was made during the year toward a more
effective control system, involving development of alternative
markets and sources of supply.

4 Director of Mutual Security, 1st and £d semiannual reports to the Cong. on Mutual Defense
Assistance Control Act of 1951: Oct. 15, 1952 and Jan. 16, 1953.

342070—55——2

~
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The number of minerals under international allocation by the
International Materials Conference was reduced in 1952 because
of improved supply-demand situations. (See Defense Mobiliza-

tion, International Materials Allocation.)

LABOR

The tapering off of the defense economy during 1952 is evidenced
by decreasing production-worker employment in most industrial
segments shown in table 8. Iron mining experienced the most
serious drop—14 percent—while lead-zinec mining and nonferrous
foundries were the only industries showing gains (2 and 3 percent,
respectively) during 1952. Lead-zinc mining was the only one
of the metal-mining group to show a continual increase in its
production-worker force during 1950-52; the 1950-52 trend for
the entire metal-mining group was downward. In the primary-
metal-industry group only nonferrous foundries in 1952 increased
over 1951 in its production-worker force, but 1951 had been se-
verely lower than 1950—approximately 8 percent.

TABLE 8.—Annual average employment of production and related workers in the
mineral industries in the United States, 1948-52, by industries*

[In thousands]

Change
Industry 1948 1949 1950 1951 1952 | from 1951
(percent)
Metal mining 88.6 89.0 89.4 88.4 83.8 -5
Iron 32.6 30.4 319 33.8 29.1 —-14
Copper. 20.0 24.3 24.8 22.4 22.3 @
Lead and zine 19.2 18.1 17.2 17.8 18.1 +2
Nonmetallic mining and quarrying. . _________ 87.6 83.7 85.2 89.2 88.6 -1
Primary metal industries. 1,082.8 | 939.9 (1,052.9 (1,132.1 (1,039.7 —8
Blast furnaces, steel works, rolling mills________ 536.8 | 476.7 | 535.6 | 560.2 | 486.5 -13
Iron and steel foundries. 230.9 | 188.9 | 204.0| 237.1 | 223.4 —6
Primary smelting and refining of nonferrous
metals. 46.8 43.3 45.4 42.3 42.0 -1
Secondary smelting and refining of nonferrous
metals, ®) @ (O] 10.2 9.2 —-10
Rolling, drawing, and alloying of nonferrous
metals. 86.0 70.6 80.7 90.8 90.1 -1
Nonferrous foundries 73.2 63.3 78.8 72.8 74.9 +3
Other primary metal industries_._ooco___._____ 109.1 97.1| 108.4 | 118.9 | 113.7 —4

17, S. Department of Labor, Bureau of Labor Statistics.
2 Less than 0.5 percent.
3 Data not available.

The general upward trend in wages continued in 1952, as can
be seen in table 9. Both hourly earnings and average weekly earn-
ings of production and related workers in the mineral industries
rose, on the average, approximately 6 percent. The increase in
hourly earnings was slightly higher than the increase in weekly
earnings because of the slight decrease in the average length of
the workweek.
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Average weekly earnings rose most sharply in iron mining
and the least in iron and steel foundries. Average hourly earnings
increased most in the copper-mining industry (11 percent), while
the smallest increase took place in the hydraulic-cement-manufac-
turing industry (4 percent). Both average weekly and average
hourly earnings for all mining and manufacturing categories shown
in table 9 increased over 1951.

TABLE 9.—Average earnings and hours of production and related workers in the
mineral industries in the United States, 1948-52, by industries

[U. S. Department of Labor]

Change
Industry 1948 1949 1950 1951 1952 |[from 1951
(percent)
AVERAGE WEEKLY EARNINGS
Iron mining. $58.32 | $58.91 | $61.96 | $72.68 | $80.34 +11
Copper mining. 65.81 | 63.96 | 72.05 | 78.54 | 85.73 +9
Lead-zinc mining, 61.37 | 64.79 | 66.64 | 76.11 | 81.60 +7
Nonmetallic mining and quarrying..._ 56.38 | 59.88 | 67.05 | 71.10 +6
Cement, hydraulic, manufacturing____ - 57.49 | 60.13 | 65.21 | 67.72 +4
Concrete, gypsum, and plaster products, manufac-
turing 56.49 | 57.77 | 62.64 | 68.25 | 70.65 +4
Blast furnaces, steelworks, and rolling mills________ 62.41 | 63.04 | 67.47 | 77.30 | 79.60 +3
Iron and steel foundries. 58.45 | 55.09 | 65.32 | 71.66 | 72.22 +1
Primary smelting and refining of copper, lead, and
zine. 57.14 | 58.99 | 62.37 | 69.38 | 75.06 +8
Primary refining of aluminum 58.95 | 61.95| 63.97 | 70.97 | 76.08 +7
AVERAGE WEEKLY HOURS
Iron mining 41.3 39.8 40.9 42.5 43.9 +3
Copper mining. 45.2 42.3 45.0 46.2 45.6 -1
Lead-zinc mining 41.3 41.4 41.6 43.0 42.5 -1
Nonmetallic mining and quarrying____ 44.5 43.3 44.0 45.0 45.0 0
Cement, hydraulic, manufacturing.._______________ 41.9 41.6 41.7 41.8 41.8 0
Ooncrete, gypsum, and plaster products, manufac-
turing. 44.8 43.8 45.0 45.2 45.0 O]
Blast furnaces, steelworks, and rolling mills________ 39.5 38.3 39.9 40.9 40.0 -2
Iron and steel foundries. 40.7 37.2 41.9 42. 4 40.8 —4
Primary smelting and refining of copper, lead, and
zine. 40.9 40.1 40.9 41.3 41.7 +1
Primary refining of aluminum 41.4 41.3 40.9 41.5 41.8 +1
AVERAGE HOURLY EARNINGS
Iron mining $1.412 | $1.484 | $1.52 | $1.71 | $1.83 +7
Copper mining 1.456 | 1.512 1.60 1.70 1.88 +11
-zin¢c mining _ 1.486 | 1.565 1. 60 1.77 1.92 +8
Nonmetallic mining and quarrying ... 1.243 | 1.302 1.36 1.49 1.58 +6
Cement, hydraulic, manufacturing.__________._____ 1.307 | 1.382 1.44 1.56 1.62 +4
Concrete, gypsum, "and plaster produets, manufac-
turing. 1. 261 1.319 1.39 1.51 1.57 +4
Blast furnaces, steelworks, and rolling mills________ 1.580 | 1.646 1.69 1.89 1.99 +5
Iron and steel foundries. 1.436 | 1.481 1.56 1.69 1.77 +5
anary smelting and refining of copper, lead, and
1.397 | 1.471 1.53 1.68 1.80 +7
Primary refining of aluminum 1.424 | 1.500 1.56 1.7 1.82 +6
1 Less than 0.5 percent. .

The leveling off of the economy during 1952 is reflected in the
average weekly hours worked in the mining and primary-metal
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industries (see table 9). Except for iron mining, primary smelt-
ing and refining of copper, lead, and zinc, and primary refining
of aluminum, the average workweek of the mining or manufac-
turing industries either remained unchanged over 1951 or was
shortened. Iron:and steel foundries had an average workweek
in 1952 that was 4 percent shorter than in 1951—the most
extreme reduction of the group.

PRICES®

The wholesale price-index movements for metallic and non-
metallic minerals formed varied patterns during 1952. For iron
and steel, the wholesale price index was 127 in December 1952, as
opposed to 123 in December 1951 (1947-49=100). The price
- index for iron and steel remained stable throughout 1952 until
August, when it went from 122 to 127.

The nonferrous-metals wholesale price index declined from the
December 1951 figure of 124 to 122 in December 1952. The
monthly indexes moved up and down, with a high of 125 in Feb-
ruary and a low of 120 in June 1952. The July recovery to 124
lasted through September, when the index reached 125, and then
in October dropped to 123.

Clay-products prices rose during 1952. The wholesale price
index was 121.4 in December 1951 and varied only a tenth of a
point during the first 9 months of 1952, until October, when it rose
to 124.6. The indexes for concrete products and gypsum products
remained stable throughout 1952. The wholesale price index for
concrete products was 112.4 in December 1951 and 112.7 in Decem-
ber 1952. The same index for gypsum products was 117.7 in
December 1951 and remained there throughout 1952.

Price movements of commodities purchased by the mining and
primary-metal industries were also mixed. The wholesale price
index of coal rose from 108.9 in December 1951 to 116.1 in De-
cember 1952. Most of this increase took place during the fourth
quarter of 1952. The price index for electricity rose only slightly
during 1952—from 98.0 in December 1951 to 98.5 in December
1952. During the same period, the petroleum and products index
declined from 110.8 to 107.9. Also during the same period the
lumber and wood-products index declined from 120.3 to 119.7.

BUSINESS INCOME, TAXES, AND DIVIDENDS

Although there was an absolute increase in metal- and non-
metal-mining corporate-dividend payments in 1952, business
income, and taxes, as can be seen in table 10, were lower than in
1951. The table presents income, tax, and dividend data, with an
average for the®5-year period, 1943-47, and annual figures for
1948-52,

Table 11 shows the incomes, taxes, and dividend rates of the
metallic-mineral-manufacturing industries. For these enterprises

5 Wholesale price indexes referred to are those of the Bureau of Labor Statistics, U. S. Depart-
ment of Labor,
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TABLE 10.—Income, taxes, and dividend payments of mining industries in the
United States, 1943—-47 (average) and 1948-52, by industries*

[Millions of dollars]
104347 Change
Item and industry (average) 1948 1949 1950 1951 1952 |from 1951
(percent)
Income of unincorporated enterprises:
Metal mining_______________________ 8 15 7 13 17 15 —-12
Nonmetallic mining and quarrying.. 6 14 12 13 14 13 -7
Total 14 29 19 26 31 .28 -10
All industries 32,284 | 40,146 | 33,774 | 38,225 | 41,980 | 40,862 | = —3
Corporate income before taxes: 2
Metal mining. 163 352 206 384 451 441 -2
Nonmetallic mining and quarrying__ 69 137 129 1656 175 165 —6
Total 232 489 335 549 626 606 -3
All industries oo oo 24,611 | 33,762 | 27,107 | 40,976 | 43,663 | 39,216 —10
Tax liability: |
Metal mining. 45 97 5| 116 166 168 +1
Nonmetallic mining and quarrying._ 27 47 43 64 75 63 —16
Total 72 144 97 180 241 231 —4
All industries. 12,134 | 13,028 | 10,817 | 18,247 | 23,595 | 20, 635 -13
Corporate income after taxes: 3
Metal mining. 118 255 152 268 285 273 —4
Nonmetallic mining and quarrying__ 42 90 86 101 100 102 +2
Total 160 345 238 369 385 375 -3
All industrie 12,497 | 20,734 | 16,290 | 22,729 | 20,068 | 18, 581 =7
Net corporate dividend payments:
Metal mining. 62 118 92 130 136 133 —2
Nonmetallic mining and quarrying._. 22 34 33 42 4 53 “+20
Total 84 152 125 172 180 186 +3
All industrie 5,248 | 7,250 | 7,469 | 9,125 | 9,208 | 9,107 -1
Undistributed corporate income:
Metal mining 55 137 60 138 149 140 —6
Nonmetallic mining and quarrying__ 21 56 53 59 56 49 -13
Total 76 193 113 197 205 189 —8
All industrie: 7,229 | 13,484 | 8,821 | 13,604 | 10,860 | 9,474 —-13

1 Si%zf% of Current Business, vol. 33, No. 7, July 1953, pp. 17-18, and National Income Suppl., 1951,
pD. .
2 Depletion charges are not deducted in arriving at corporate income for national income purposes.

dividend rates in 1952 were below those of 1951 and the decline
in income and taxes was even greater. Income retained by cor-
porations after taxes and dividends also decreased. For the iron
and steel group this drop was sharp—approximately 41 percent.
The nonferrous segment dropped about 18 percent. This, of
course, might affect rates of expansion or replacement by internal
financing should this drop in undistributed income continue over
a long period. It would certainly appear that the minor drop in
the dividend rate as opposed to the serious income drop for
incorporated enterprises bespeaks an attempt to maintain the
previous dividend rate paid stockholders. It is interesting to note
that, for all the incorporated enterprises, although the 1952 income
levels were well below those in 1951 and 1950, the dividends paid
in 1952 were only 2 percent below the 1951 figure and only 0.3
percent below that in 1950. For nonferrous-metal firms, the
dividend rate of 1952, which was 2 percent below the 1951 rate,
was still 16 percent above that in 1950 for these firms.
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TABLE 11.—Income, taxes, and dividend payments of metallic mineral manufac-
turing in(}ustries in the United States, 1943-47 (average) and 1948-52, by -
industries

[Millions of dollars]
Change
Item and industry 194347 | 1048 | 1949 | 1950 | 1951 | 1952 |from 1951
(average) (percent)
Income of unincorporated enterprises:
Iron and steel and their products 2__. 108 7 59 95 109 83 —24
Nonferrous metals and their prod-
ucts . 83 38 29 47 54 41 —24
Total 191 115 88 142 163 124 —24
All industrie 32,284 | 40,146 | 33,774 | 38,225 | 41,980 | 40,862 -3
Corporate income before taxes: 3
Iron and steel and their products 2. 1,670 | 2,434 | 1,682 | 2,954 | 3,597 | 2,165 —40
Nonferrous metals and their prod-
ucets. 441 556 467 910 | 1,122 872 —-22
Total 2,111 | 2,990 | 2,149 | 3,864 | 4,719 | 3,037 —36
All industries. 24,611 | 33,762 | 27,107 | 40,976 | 43,663 | 39,216 -—10
Tax liability: )
Iron and steel and their products 2._. 903 964 684 | 1,400 | 2,185 | 1,128 —48
Nonferrous metals and their prod-
uets. 214 209 196 431 664 466 —30
Total S 1,117 | 1,173 880 | 1,831 | 2,849 | 1,594 —44
All industrie: 12,134 | 13,028 | 10,817 | 18,247 | 23,595 | 20,635 —13
Corporate income after taxes:
Iron and steel and their products 2___ 767 | 1,470 998 | 1,554 | 1,412 | 1,037 —27
Nonferrous metals and their prod-
ucts. 228 347 2711 479 458 406 —-11
Total 995 | 1,817 | 1,269 | 2,033 1,870 | 1,443 —23
All industries. 12,497 | 20,734 | 16,290 | 22,729 | 20,068 | 18, 581 -7
Corporate dividend payments:
Iron and steel and their products 2.__ 301 413 381 538 523 511 -2
Nonferrous metals and their prod-
ucts. 98 125 141 158 187 183 -2
Total 399 538 522 696 710 694 -2
All industries. 5,248 | 7,250 | 7,469 | 9,125 | 9,208 | 9,107 -1
Undistributed corporate income:
Iron and steel and their products 2... 466 | 1,057 617 | 1,016 889 526 —41
Nonferrous metals and their prod-
ucts. 130 222 130 321 271 223 —18
Total 596 | 1,279 747 | 1,337 1,160 749 —35
All industrie 7,229 | 13,484 | 8,821 | 13,604 | 10,860 | 9,474 -13

16;_Sll;gvey of Current Business, vol. 33, No. 7, July 1953, pp. 17-18, and National Income Suppl., 1951, pp.

3 Including ordnance. . .
3 Depletion charges are not deducted in any corporate income for national income purposes.

INVESTMENT -

Expenditures for New Plant and Equipment—In 1952 mining-
industry (fuels and nonfuels) expenditures for new plant and
equipment were estimated at $880 million, a 5-percent decline from
1951. This contrasts with all manufacturing and public utilities,
which increased 11 and 5 percent, respectively, but roughly
matches the decreases for transportation and other businesses—
7 and 8 percent. (The total for all industry increased 8 percent.)
The successive quarterly investments for mining seasonally ad-
justed and expressed in annal rates, were $930, $900, $830, and
$870 million.s

6 U. S. Department of Commerce, Office of Business Economics, Survey of Current Business:
Vol. 83, No. 12, December 1953, p. 4.
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During 1952 the expenditures for new plant and equipment by
the mineral-manufacturing industries in table 12 exceeded the
1951 expenditures of these industries by $409 million, an increase
of 35 percent. The 1951 expenditures for new plant and equip-
ment, for the industries shown in table 12, were approximately
twice as high as total expenditures in 1950.

TABLE 12.—Expenditures for new plant and new equipment for selected mineral
manufacturing industries in the United States, 1947 and 1949-52, by industries’

[Millions of dollars]
Change
Industry 1947 1949 1950 1951 1952 |from 1951
(percent)
NEW STRUCTURES AND ADDITIONS TO PLANT
Blast furnaces and steel mills_._________.___._______ 149.8 | 108.5 80.4 | 244.3] 326.9 +34
Iron and steel foundries. 20.7 11.6 12.2 43.1 25.7 —40
Primary nonferrous metals 6.5 9.0 11.0 29.8 | 117.9 4296
Secondary nonferrous metals. 2.6 2.7 1.4 2.9 3.2 +10
Nonferrous-metal rolling and drawing______________ 7.5 10. 4 4.9 7.6 11.5 —+51
Nonferrous foundries 6.2 3.9 6.0 7.3 7.7 +5
Hydraulic t. 9.2 8.8 10.3 20.9 12.0 —43
Concrete and plaster products. 28.9 10.4 ® 12.5 1.9 -5
~ Total 231.4 | 165.3 | 2135.2 | 368.4 | 516.8 +40
NEW MACHINERY AND EQUIPMENT
Blast furnaces and steel mills. 218.6 | 244.4 | 249.2 | 477.4 | 737.3 +54
Iron and steel foundries. 55.0 34.7 41.5 ] 10L.8 70.7 —31
Primary nonferrous metals. 10.8 18.5 25.9 72.2 | 110.2 +53
Secondary nonferrous metals. 4.6 5.0 4.1 5.8 5.6 —3
Nonferrous-metal rolling and drawing.___.___________ 26.3 52.5 24.5 29.3 47.5 +62
Nonferrous foundries. 12.8 7.9 10.2 15.9 14.1 —-11
Hydraulic t. 33.3 36.1 40.5 56.2 32.8 —42
Concrete and plaster products. 55.1 32.7 ® 48.7 49.7 +2
Total 416.5 | 431.8 | 2395.9 | 807.3 |1,067.9 +32
TOTAL
Blast furnaces and steel mills. 368.4 | 352.9 | 338.6 | 721.7 |1,064.2 +-47
Iron and steel foundries. 75.7 46.3 53.7 | 144.9 96. 4 —33
Primary nonferrous metals 17.3 27.5 36.9 | 102.0 | 228.1 +124
Secondary nonferrous metals - oooceeooooooo_ 7.2 7.7 5.5 8.7 8.8 41
Nonferrous-metal rolling and drawing._____________ 33.8 62.9 29.4 36.9 59.0 +60
Nonferrous foundries. 119.0 11.8 16.2 23.2 21.8 —6
Hydraulic t. 42.5 4.9 50.8 77.1 44, —42
Concrete and plaster produets. ... __.___.____ [84.0 43.1 53.1 61.2 61.6 +1
Total 647.9 | 597.1 | 584.2 [1,175.7 |1,584.7 +35

1 7. 8. Department of Commerce, Bureau of the Census, Annual Survey of Manufactures: Ser. MAS-
52-3, Oct. 1, 1953, and M AS-51-1, Nov. 21, 1952,
2 No breakdown between types of expenditures available for the concrete and plaster produets industry.

Percentagewise there was a greater increase in 1952 in expendi-
tures for “new structures and additions to plant” than for
additional machinery and equipment. However, in terms of
dollars, the greater increase took place for “new machinery and
equipment.”

In expenditures for new structures and additions to plant the
primary-nonferrous metals increased most percentagewise to
almost four times the 1951 level. On the other hand, hydraulic
cement showed a marked decrease (43 percent) in such expendi-
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tures. In the expenditures for new machinery and equipment
the nonferrous-metal rolling and drawing industry showed the
largest percentage increase (62 percent). The blast-furnace and
steel-mills group also showed a large increase, both percentage-
wise (54 percent) and dollarwise. As in the case of expenditures
for new structures and additions to plant, the hydraulic-cement
~ industry showed the greatest percentage decline (42 percent). It
is interesting to note that, for the hydraulic-cement industry, the
1952 percentage cuts in expenditures for both plant and equipment
were within 1 point of each other.

United States Foreign Mining and Smelting Investment.—OQutflows of
capital for mining and smelting investments abroad in 1952 were
$278 million—higher than in any previous year. Much of this
foreign investment was connected with a few large-scale projects,
although a great deal of activity was carried out on a small scale
to develop new sources of essential raw materials. The amount
of reinvested earnings was below that in 1951, since earnings
were reduced by price declines for several metals and minerals.

Several of the largest investments were made in Canada, as can
be seen in table 13; these included the iron-ore developments in
Labrador. Large investments were also made in Venezuela.

TABLE 13.—Value of United States direct private investment in foreign mining
and smelting industries, 1950-52, by areas!
[Millions of dollars; reduction of investment (—)]

Change
Area and addition to value 1950 1951 1952 | from 1951
(percent)
All areas:

Value at beginning of year. 1,011 | 1,129 | 1,317 +17
Net capital movements. 87 100 278 +178
Undistributed subsidiary earnings. 33 56 45 -—20
Other changes. -2 32 2 —04

Value at end of year. 1,129 | 1,317 | 1,642 +25

Canada:

Value at beginning of year. 287 334 400 420
Net capital movements 29 36 134 +272
Undistributed subsidiary earnings 18 30 14 —53
Other changes.

Value at end of year. 334 400 550 438

Latin-American Republics:

Value at beginning of year. 595 628 736 417
Net capital movements 29 60 120 +100
Undistributed subsidiary earnings. 4 16 15 -6
Other changes. 32

Value at end of year. 628 736 871 +18

Western Europe:

Value at beginning of year. 19 21 23 +10
Net capital movements ® () [C) I
Undistributed subsidiary earnings 2 3 3 0
Other changes -1

Value at end of year 21 23 26 +13

Western European dependencies:

Value at beginning of year 75 88 95 +8
Net capital mov 1ts . 13 2 18 4800
Undistributed subsidiary earnings. 2 5 4 -20
Other changes -2

Value at end of year. . 88 95 17 +23

All other countries:

Value at beginning of year. 33 56 61 +9
Net capital movements. 16 2 6 +200
Undistributed subsidiary earnings. 7 2 9 +350
Other changes 1

Value at end of year. 56 61 76 +25

1U. 8. Department of Commerce, Office of Business Economics, Survey of Current Business, vol. 34,
No. 1, January 1954, p. 6.
2 Less than $500,000.
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DEFENSE MOBILIZATION

Defense Production Act.—The Defense Production Act of 1950 was
renewed as Public Law 429, 82d Congress, on .June 30, 1952.
The same powers over priorities, allocations, and expansion of
production as the act originally contained were continued in essen-
tially unmodified form, as far as minerals-expansion assistance
was concerned. However, in reviewing the act, Congress made
clear that it wished continuation of the policy of relaxing and
removing controls as they became no longer necessary to assure
attainment of the objectives of the act.

The act as amended authorized designated agencies to incur
obligations (borrowing authority) up to $2.1 billions. When bor-
rowing authority was certified for any given program, the total
amount certified was to cover either an estimate of the eventual
cost of the assistance to the Government, the working capital, or a
combination of the two.

The coordinating authority in the materials field remained with
the Defense Production Administration. Two interagency com-
mittees established in December 1951 were employed to coordinate
activities of various Government agencies in the work of pro-
viding expansion of supplies of basic materials.?

One of these—the Defense Materials Policy Committee—first
met in January 1952 to consider and act upon significant materials-
policy problems. The principal functions of the committee were
the review of the following types of policies and problems:
(1) Positions to be taken by the United States representatives
in the International Materials Conference; (2) objectives, poli-
cies, and programs for procuring materials needed for defense at
home or abroad; (3) plans and methods to control or limit price
increases for needed materials, including multination action; and
(4) plans, programs, and problems referred to the committee by
the Office of Defense Mobilization, the DPA Administrator, and
the Defense Materials Operating Committee.

The other interagency group—the Defense Materials Operat-
ing Committee—exercised functions previously performed by the
Vital Materials Coordinating Committee. At its weekly meetings
it reviewed the supply-requirements data for National Stock-
pile materials and planned coordination of supply expansion,
distribution of available quantities, and restriction of nonessential
uses.

Defense Materials Procurement Agency.—The Defense Materials
Procurement Agency, with the assistance of the General Services
Administration, continued to offer assistance under the Defense
Production Act for the expansion of supply of critical metals and
minerals. This assistance was in the form of:

1. Certificates of necessity for rapid tax amortization, per-
mitting the portion of the cost of a facility attributable to the
defense program to be written off for tax purposes over 5 years
instead of the normal depreciation period.

7 Joint Committee on Defense Production, Activities: 2d Ann. Rept., Rept. 3, 83d Cong.,
Oct. 20, 1952, pp. 59-60.
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2. Guaranteed markets at guaranteed prices by contract, which
could be either a commitment to purchase the output of a project
at a negotiated price (in some cases, a premium price) or a general
floor-price guarantee for the output produced which could not be
sold on the commercial market at or above the floor price.

3. Direct loans, guarantees of loans, and advances against pro-
duction for investment in facilities or working capital, when pri-
vate financing was unavailable due to the risk involved.

4. Grants for research and development to stimulate .develop-
ment of new methods that might lead to greater output or con-
servation of scarce materials.

5. Priorities and allocation of scarce materials.

6. Construction of access roads to sources of strategic minerals.

The agency continued to develop and revise programs for min-
erals expansion, recommending measures for augmenting supply
and negotiating means for developing foreign and domestic projects
through various types of assistance, with a view toward supporting
mobilization as well as current needs. Revised detailed resource-
expansion programs for over 40 minerals were recommended to
and approved by DPA. Under the machinery of the overall re-
sources-expansion program, accelerated tax amortizations were
certified to the Bureau of Internal Revenue, essentiality of domestic
loans certified to the Reconstruction Finance Corporation, and
essentiality of foreign loans certified to the Export-Import Bank
for final approval of terms. Procurement and floor-price contracts
and advances against production were negotiated, executed, and
administered within DMPA.

During the year purchase programs at guaranteed prices were
authorized, with designation of depots in the United States for
purchasing domestic beryl, mica, small lots of manganese, and
asbestos. These were in addition to the purchase programs under-
way for tungsten, manganese, and chromite. Several agents were
designated to purchase domestic and foreign columbite-tantalite
ores.

By June 80, 1952, certificates of necessity granted on facilities
for metal mining amounted -to over $700 million and for mining
and quarrying nonmetallic minerals, nearly $25 million.® By the
end of the year, the total for these two categories amounted to over
$1 billion,® most of which applied to facilities for expanding iron-
ore supply.

Since development of mineral bodies requires several years before
rated production can be achieved, it was too soon by the end of 1952
for the material-expansion programs to have made significant con-
tributions to increased supplies, but several noteworthy increases
in supply can be mentioned. The increased output under domestic
tungsten expansion facilitated meeting the requirements of essen-
tial programs and continuing additions to the National Stockpile,
The supply situation of many scarce commodities began to ease—
in particular, lead, zinc, Auorspar, and, late in the year, copper.
Indications were that stockpile-addition rates for most materials

98 Defen()se Production Administration, Federal Aids for Facilities Expansion: July 10,
1952, p. 6

9 Defense Materials Procurement Agency, Defense Production Act, Review of Tax Amorti-
zation Program: Progress Rept. 25, Apr. 20, 1953, p. 13 (unpublished report).



REVIEW OF THE METAL AND NONMETAL INDUSTRIES 19

would continue to rise during the next few years as a result of
expansion programs initiated, and special programs had been in-
stituted when it appeared that extraordinary measures were re-
quired to insure completion of the stockpile in a reasonable time.

Defense Minerals Exploration Administration.’>—The Defense Min-
erals Exploration Administration continued to analyze exploration
proposals and to negotiate and administer exploration expense-
sharing contracts. A marked decrease in the number of new ap-
plications took place during April, May, and June. This was at-
tributed to the fact that 44 percent of all contracts were for lead-
zinc and lead-zinc-copper projects, and a sharp drop in the price
of tle]ad-zinc caused an abrupt braking of exploration for these
metals.

However, the search continued for domestic deposits of other
strategic and critical minerals. Under the DMEA program, ex-
ploration projects were carried on in 27 States. Twenty-four min-
erals were sought, including the titanium minerals, rutile and
brookite, which were added to the critical list in January 1952.

Office of Price Stabilization.'—The Office of Price Stabilization
made major adjustments in its price-control program during the
third quarter of 1952, when pressure developed to increase the
prices of three basic metals—steel, aluminum, and copper. On the
basis of maintaining pre-Korea margins for primary aluminum
production, a price increase of 1 cent a pound was allowed on
primary pig and ingot aluminum, and a rise of 5 percent was
granted in the ceiling prices of primary aluminum products.

To assure continued imports of Chilean copper, the OPS author-
ized an increase in the prices of copper and brass-mill products,
while maintaining the ceiling on domestic copper. Chilean cop-
per, under an agreement with the Chilean Government, was com-
manding a price 3 cents above the domestic price but below the
world market price. The agreement was rescinded by the Chilean
Government, and an embargo was announced May 8. To retain
the flow of Chilean copper with the least effect on the domestic
economy and without resort to subsidies, OPS permitted United
States buyers to pass on 80 percent of any excess paid over the
domestic ceiling of 24.5 cents per pound. The price of Chilean
copper to private purchasers later rose to 36.5 cents.

Price increases in the three basic materials—steel, aluminum,
and copper—spread cost increases throughout metal fabrication,
and with no adjustment the metalworking industries would have
had to bear the brunt of all increases due to increased costs of basic
metals, labor, and rail freight. In recognition of this problem,
OPS issued General Overriding Regulation 35, enabling purchasers
of base metals to pass through price advances to customers at
secondary and subsequent stages of fabrication.

Authority was granted for increases of $1 a ton for iron ore,
and $40 a ton for ferromanganese.

10 Secretary of the Interior, Annual Report, Fiscal Year Ended June 80, 1952: Pp. 493-494.

1 Director of Defense Mobilization, 7th Quarterly Report to the President: Oct. 1, 1952, pp.
31-83.

Joint Committee on Defense Production, Activities: House Rept. 1097, 83d Congress, Jan. 7,
1964, pp. 79-80.
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In contrast to these increases, the prices of lead and zine declined
below the ceiling price in May owing mainly to unusually large im-
ports and a decreased demand at home and abroad. Price control
was not removed from metals during the year. ‘

National Production Authority.—Immediately after the start of the
steel strike, June 2, 1952, a number of directions were issued under
the appropriate National Production Authority orders to insure
that the dwindling supplies of steel would be available for the de-
fense programs during the strike and until production again caught
up with demand.

Among the many regulations and directions issued, one of the
most important, M—6 A (Direction 3, July 28), provided for main-
taining a flow of steel products to military contractors who ordi-
narily obtained their requirements from warehouse stocks; it also
assured small business a portion of the available warehouse stocks
and provided, where possible, both small and larger consumers with
steel. In addition, it limited the quantity of steel available to
any one consumer in order to spread new steel supplies. Direc-
tion 15 to CMP Regulation 1 was issued July 29, providing that all
scheduled second-quarter and all third-quarter military, atomic
energy, and machine-tool orders, bearing the allotment symbol
ABCEZ-2 or B-b, for steel, must be filled by November 30 and
thgt-, if any conflict developed, the mills must defer nonmilitary
orders.

With resumption of steel production, the necessary steps were
taken to implement the policy decision to “maintain the CMP
pattern essentially as it was on June 2, with the minimum of dis-
ruption to mill schedules,” and “that the application of special as-
sistance measures would be limited to military and atomic energy
programs, the vital machine tool program, and the delivery of tin-
plate for cans needed to save perishable foods.”

National Strategic Stockpile.’>—Deliveries to the National Stockpile
in 1952 were larger than in any previous year. Of the 57 items
still incomplete by June 30, progress was made in adding to the
inventories of 54. Only 14 percent of the obligations incurred
over the 614 years of the stockpile were incurred in 1952, although
35 percent of the cumulative expenditures were made in that year.
For 10 items of the metals and minerals group the stockpile objec-
tive had been met by December 31, 1952.

Despite the widely improved supply situation, aluminum, copper,
and nickel remained scarce, necessitating diversions to industry of
tonnages under contract for delivery to the stockpile. Other diver-
sions, particularly in the early part of the year, included cobalt,
acid-grade fluorspar, tungsten, zinc, and later a small quantity
of rare earths, as a result of a temporary shortage. Materials
released from inventory by Presidential order (all during the early
months of the year) were aluminum, copper, cryolite, lead, rutile,
and zinc, for allocation to industry. However, the quantities in-
volved were small compared to defense requirements. '

Deliveries of material to the stockpile improved during the second
half of the year. Material added during the 12-month period was

2 Department of Defense, Munitions Board, Stockpile Reports to the Congress: Aug. 15,
1952, and Feb. 15, 1953.
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valued at $918 million, and the total value December 31, 1952, was
$3.8 billion, after adjustment for price changes.

The review of materials-purchase specifications continued to re-
veal the necessity for changes in grades, packaging; and marking
and for changes to give consideration to current technological
processes and to world supplies currently available for stockpile
purchases. . .

A review of all stockpiling policy was initiated. This review
was aimed at devising policies that would encompass the stock-
piling program during partial mobilization periods as well as during
full mobilization. '

Commodity Credit Corporation.—The Commodity Credit Corporation
continued to accept strategic and critical materials produced abroad
in exchange for agricultural commodities acquired by that corpora-
tion. During the year, approximately $17 million * worth of mate-
rial was transferred to the stockpile, part of which was metals or
minerals.

Mutual Security Administration.*—Mutual Security Administra-
tion’s strategic-materials program providing for direct purchase
of critical commodities and loans and/or grants for development
projects for scarce material resources continued to be administered
by the Defense Materials Procurement Agency. To permit DMPA
to make purchases or development contracts on behalf of MSA
(formerly Economic Cooperation Administration), funds were
transferred from time to time in local currency. Through Decem-
ber 1952 the cumulative total commitment amounted to $223 mil-
lion. Of this total, the equivalent of $89 million was for the pur-
chase of strategic items for the United States stockpile. All expendi-
tures for these purchases were made from the United States
portion of counterpart funds. A total of $134 million was com-
mitted for developmental projects. Most of this represented loans
from the United States portion of counterpart funds, repayable in
strategic materials.

Two other assistance programs were administered directly by
MSA: (1) Technical aid to underdeveloped areas in the form of
geological surveys, aerial photography and mapping projects, and
research, training, and professional advice for specific problems
encountered in materials recovery; and (2) large sums authorized
for the purchase of machinery and equipment under general
country programs, some of which was undoubtedly used for mining
purposes. '

Export-Import Bank.’>—During 1952 the Export-Import Bank
under its own enabling act established credits abroad totaling $114
million for the production of cobalt, copper, manganese, nickel,
uranium, tungsten, and sulfur. Another $44 million of credits was
established under the Defense Production Act to assist production
of zinc, cobalt, copper, and manganese and large additional loans for
the development of strategic materials were under consideration
at the end of the year.

8 Derived from Department of Defense, Munitions Board, Stockpile Reports to Congress: Jan.
283, 1952, p. 13, and Feb. 15, 1953, p. 11.
p;.‘f_ost"eggzl.l Operations Administration, Monthly Operations Report: Data as of Aug. 81, 1958,

3 Export-Import Bank of Washington, Fourteenth Semiannual Report to Congress for 1952:
Pp. 30-81; Fifteenth Semiannual Report: Pp. 24-25,
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Office of International Trade.’*—The Office of International Trade,
United States Department of Commerce, under its export-control
authority severely limited the quantities of critical and short-supply
materials that could be exported from the United States. During
the year, some changes were made in degree of control for certain
strategic minerals, and antimony, cadmium, bismuth, and graphite
were released entirely. Controls were relaxed somewhat on
kyanite, chromite, most forms of copper, industrial diamonds, lead,
molybdenum, tin, vanadium, and some forms of zinc and aluminum,
Restrictions were increased on cryolite, nickel, and some forms of
copper.

International Materials Allocation.’—The world-wide emergency
shortage of raw materials stimulated the United States, the United
Kingdom, and France to organize international machinery for
maintaining some order between supply and demand. The three
countries published a joint declaration on January 12, 1951, stating
their agreement to propose international commodity groups to cer-
tain other governments; as a result of this action, the International
Materials Conference was set up. The Conference had a Central
Group with 10 members: Australia, Brazil, Canada, France, India,
Italy, the United Kingdom, the United States, and representatives
of the Organization of the American States (OAS) and of the
Organization of European Economic Cooperation (OEEC). The
Group provided geographical representation as well as representa-
tion for producer and consumer countries; it set up specific com-
modity committees, which included the main producers and main
consumers and formed a company of responsible government rep-
resentatives gathered to consider what could be done to deal with
whatever seemed to be the immediate problems for particular
commodities. Four of the seven committees created covered min-
erals: The Copper, Zinc, and Lead Committee; the Manganese,
Nickel, and Cobalt Committee; the Tungsten and Molybdenum
Committee; and the Sulfur Committee. The committee member-
ship included over 85 percent of the Free World production and
consumption of the scarce minerals involved.

The committees had powers only to make recommendations to
governments. The emergency allocations recommended by them
were designed to achieve an orderly and fair distribution of avail-
able supplies, with attention to needs for defense, strategic stock-
piling, and essential civilian consumption. Under allocating pro-
cedure, the total estimated production available to the Free World,
both real and potential, was taken into account. Then, an analysis
was made of available information to determine whether require-
ments in a particular quarter would exceed production. The alloca-
tions for each participating country were in the form of a “total
Entitlement for Consumption”’—the quantity of primary material
that could be processed or consumed by the country concerned,
either from domestic production or imports. The quotas were

16 Department of Defense, Munitions Board, Stockpile Reports to the Congress: Jan. 23, 1952,
pp. 17-19, and Feb. 15, 1953, p. 18.

17 Winant. Frederick, Summary Statement on the International Materials Conference (through
Dec. 81, 1952) : Jan. 5, 1953, Hearings, Subcommittee on Minerals, Materials, and Fuel Eco-
nomics of the Committee on Interior and Insular Affairs, U. S. Senate, 82d Cong., 1st and 2d
Sess.; part 4, International Materials Conference, 1954, pp. 1135-1142,
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merely limits on exports and imports, which permitted countries,
within those limits, to buy from or sell to any countries of the
Free World and encouraged them to do so with the least disturb-
ance to normal patterns of trade. In accepting the plan, Govern-
ments assumed the responsibility for seeing that their allocations
were not exceeded. The methods of distribution and the control
of prices within a country were matters for determination by that
country. Responsibility for United States representation to the
International Materials Conference was placed in the Defense
Production Administration by direction of the Office of Defense
Mobilization.

During 1952 the International Materials Conference continued
in operation and assisted in improving supply-demand balance in
a number of materials under review. Allocation of zinc by the
IMC was discontinued during the second quarter and of tungsten
and cobalt at the end of the fourth quarter. This left only four
minerals—sulfur, nickel, molybdenum, and copper—on which allo-
cations were to be continued. While none were made for lead and
manganese, both metals had been kept under constant scrutiny
until improved supply made this unnecessary.



Review of Metallurgical Technology

By P. M. Ambrose,! J. E. Conley,? J. C. Barrett,? F. D. Lamb,* and
H. H. Greger®

&

S A RESULT of research and development spurred by the
A constantly increasing demand for metals and metallurgical
products, many new methods were developed and metallurgical
changes made in 1952. This chapter does not purpose to record
all the innovations in practice, since such a report would require
volumes for a complete detailed presentation. It is intended to
present highlights—many supported by adequate references—and
to bring before producers and consumers a summary of the apparent
outstanding developments in the metallurgical industries.

This, the first consolidated metallurgical review to appear in the
Minerals Yearbook, is planned to be continued in succeeding years.
Many developments in laboratories will be put in plant practice in
the near future, and old methods will be adapted to new uses. For
purposes of simplification, this presentation is made under the broad
headings of Mineral Dressing, Extractive Metallurgy, and Physical

Metallurgy.
MINERAL DRESSING

In mineral dressing there was the usual active interest in improve-
ments in crushing and grinding. New mills under construction and
expansion of older plants included some of the world’s largest crushing
and grinding equipment. The largest primary gyratory crusher,
with a 60-inch feed opening, was installed at the Climax Molybdenum
Co. plant in Colorado, and construction was begun on an even larger
one, also with a 60-inch opening, to be installed at the Reserve Mining
Co. plant, Babbitt, Minn.® This crusher, when completed, will be
capable of crushing run-of-mine taconite ore from a 5- to 6-foot top
size at the rate of 3,500 tons an hour.

There was a decided trend during the year toward replacing fine
crushers with rod mills. The Bunker Hill & Sullivan Mining &
Concentrating Co. installed a 9%- by 12-foot peripheral-discharge
rod mill at Kellogg, Idaho, and the Consolidated Mining & Smelting
Co. used an 11%- by 12-foot rod mill at its Sullivan plant in British

1 Chief, Metallurgical Division, Eastern Experimental Station, Region VIII.

2 Chief, Minerals Processing Branch, Eastern Experimental Station, Region VIIL.

3 Acting chief, Physical Metallurgy Branch, Eastern Experimental Station, Region VIIL.

4 Chief, Ore Dressing Section, Eastern Experimental Station, Region VIIIL.

5 Consulting ceramic engineer. . .

¢ Engineering and Mining Journal, Reserve Mining Co. Starts Taconite Plant at Babbitt: Vol. 153, No. 11,
November 1952, pp. 72-79.
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Columbia for open-circuit rod-mill crushing. The Tennessee Copper
Co., Copperhill, Tenn., and the Kennecott Copper Corp., Hayden,
Ariz., also used open-circuit rod mills for fine crushing ahead of ball
mills. Advantages claimed were that the rod mills produce more
finished product per ton of feed, lower costs, and permit easier opera-
tion without dust nuisances, screens, elevators, etc. Anaconda
Copper Mining Co., Yerington, Nev., and Butte, Mont., planned to
install open-end rod mills for fine crushing; at Butte the mills replace
roll crushers, screens, elevators, etc.

Larger ball mills operating at higher speeds were installed in some
plants to reduce the installed cost per horsepower for grinding. The
new mill under construction for the White Pine Copper Co., in Mich-
igan was equipped with 12%- by 13-foot low-pulp-level ball mills
driven by 1,500-hp. synchronous motors and are probably the world’s
largest to date.” Some Canadian gold mills converted their ball mills
to grinding with pebbles, claiming substantial savings in grinding
costs, although at some sacrifice in capacity.

Dry crushing and grinding found favor for handling some materials.
It was found that impact crushing produced a minimum of fines when
crushing perlite? The Aerofall mill, a dry, combined crushing-
grinding unit employing air classification to remove the ground ma-
terial from the mill, won favor in Canada, where it was used on
asbestos ore with a resulting increase in the yield of Premium-grade
long-fiber asbestos.

Along with the larger crushing and grinding units installed in new
mills in 1952, record-size classifiers and sizing equipment were also
constructed. The largest simplex spiral classifiers built to date were
the 84-inch-diameter spirals scheduled for use at the West Hill mine,
Western Mining Co., near Colerain, Minn. Larger heavy-duty vi-
brating grizzlies and screens were in use in 1952 and both electric
and hot-air-heated screens were widely used, particularly on sticky
materials.

The Dutch State Mines cyclone, variously known as the Driessen
cone, Dorrclone, and hydrocyclone was used as a classifier and gave
promise of being an important device to close grinding circuits, de-
slime ores before concentration, dewater tailings for mine fill, and
deslime waste or return water.

Great Lakes iron-ore-beneficiation developments continued at a
rapid pace, and the size of the “pilot plants” was astounding. Not
since the days of active development of copper concentration after
World War I were such large units used as pilot plants, and the iron
plants dwarfed the copper plants. Magnetic separation was the
primary concentrating method employed in the magnetic taconite
plants, but flotation and gravity-separation processes also were in-
volved. Magnetic roasting for nonmagnetic ores was being thoroughly
investigated by all major iron-ore producers. Magnetic-separation
studies employed both dry and wet separsators, but because most of
the ores require extremely fine grinding for liberation the drum-type
wet machines found most favor. Humphreys-spiral concentrators
were found to be useful in concentrating fine nonmagnetic iron ores

7 Ramsey, R. H., White Pine Copper: Eng. and Min. Jour., vol 154, No. 1, January 1953, pp. 72-87.
19;2“,%t'5§v3L5%';.' Impact Crushing for Rednction of Hard Abrasive Ores: Min. Eng., vol. 4, No. 6, June
» PD- .
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as well as other minerals. Dense-medium separators, including the

Dutch State Mines cyclone, were an important part of the iron-ore-

beneficiation program. The M. A. Hanna Co. operated a Dutch

State Mines cyclone plant on fine iron ore in 1952 and a 50-ton-per- .
hour pilot plant was also operated by the Mesaba-Cliffs Mining Co.

at the Holman Cliffs mine. A number of such plants were being

designed or actually constructed for operation in 1953.

The work with the Dutch State Mines cyclone on iron ore suffi-
ciently indicated the potentialities of this new process so that it seems
evident that the cyclone separation with a dense medium will be
applied to the treatment of base-metal.and other heavy-mineral-
bearing ores. »

The trend in dense-medium separation plants for coarse metallic
ores was to employ drum-type separators, although where the differ-
ence in specific gravity between the sink-and-float products is slight
the older cone-type separator was still preferred. Most plants were
using ferrosilicon as the dense medium, but the new plant of the St.
Joseph Lead Co., at Hayden Creek, Mo., employed a galenamedium.

Improvements at the mills of the Utah Copper Division of the
Kennecott Copper Corp. included installation of new and larger
flotation machines,® and the flowsheets at the Arthur and Magna mills
in Utah were modified to recover molybdenum from the copper-plant
tailings instead of from a concentrate produced in the copper section
of the mills. The Bagdad Copper Co. in Arizona also expanded its
flotation plant and inc%uded recovery of molybdenite in its flowsheet.!

The International Minerals & Chemical Corp. announced the
development of a new dry-concentration process for potash, phosphate,
and other ores. The method, called the Lebaron-Lawver process,
was not described in detail, but enough information was available to
indicate that it was essentially an electrostatic separation process.
The two great ilmenite plants at Starke and Jacksonville, Fla., con-
tinued to be the main installations of electrostatic separation, but
much research testing was underway. In nearly all cases, electro=
static separation as a primary step is not economic, but the values in
mixed concentrates are frequently great enough to permit the cost of
drying for electrostatic separation.

The greatest interest in thickening centered around the cyclone
classifier or thickener, particularly for thickening mill tailings for
mine backfill. Numerous applications for the hydrocyclone were
found, but the most important used in 1952 were for thickening and
classifying. Centrifugal filters continued to attract attention by their
high capacities and wide range of applications. New vacuum filters,
including horizontal and panel types, were installed in some milling
plants where special conditions warranted their use.

The number of milling plants using infrared lamps for drying con-
centrates increased during the year, particularly among the tungsten
producers. Larger plants using the lamps included the Getchell mill
at R‘f\}i I(-onuse, Nev., and the Tungsten Mining Co. plant at Hender-
son, N. C.

9 Corfield, R. J,, and Johnson, A. G., Electrical and Metallurgical Improvements at Kennecott’s Utah
Copper Division Mills: Min. Eng., vol 5, No. 3, March 1953, pp. 274-276. )

10 Bagdad Copper Co., Bagdad Expands Copper Mill—Recovers By-Product Molybdenite—Ups Copper
Recovery by pH Control: Min. World, vol. 14, March 1952, pp. 30-33.
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Methods for agglomerating fine concentrates received a large
amount of attention, and many large companies set up special testing
units for sintering, nodulizing, pelletizing, etc. Much of the work was
concerned with methods for agglomerating fine iron-ore concentrates
being produced in the large pilot plants treating taconite ores in
Minnesota. Rotary kilns and sintering machines were the preferred
equipment for agglomerating the magnetic iron cohcentrates.

EXTRACTIVE METALLURGY

One of the most important metallurgical developments of the year
was the disclosure of its autoclaving process by Chemical Construction
Corp. in several technical articles ! covering the technique for extract-
ing and recovering various metals from their ores as fine metal powders.
The use of a chemical method to produce metal powders without the
necessity of using ore concentrates and smelting-recovery procedures
has some far-reaching potentialities.

The process has been considered applicable for recovering nickel,
cobalt, copper, and manganese from their low-grade ores in the form
of fine metal powders, except for manganese, which would be as a
hydrous oxide. All metals above zinc in the electromotive series are
alleged to be recoverable in the elemental form, but cobalt, nickel,
and copper are the most important.

The process comprises leaching cobalt-nickel-copper ores or copper
and brass scrap in acid or alkaline solutions under pressure. Sulfide
ore is treated in a water slurry by passing air, oxygen, or sulfur dioxide
or their mixtures through the heated mixture; ammonia is used on
scrap copper or brass. The metals are precipitated from the filtered
solutions by reducing with hydrogen and recovered as fine powders
of high purity. Selective precipitation is attained successively by
careful pH control during reduction. Commercial exploitation of
the process has been begun by the Sherritt-Gordon Mines, Ltd.,
Edmonton, Canada; by the National Lead Co., at Fredericktown, Mo.,
and by Howe Sound Mining Co., near Salt Lake City, Utah. Details
of the process are further disclosed in a series of United States patents
(2,647,819 and 2,647,825 and 2,647,827-2,647,832) issued August 4,
1953, and assigned to the Chemical Construction Co. of New York
and in Patent 2,647,820 assigned to Sherritt-Gordon Mines, Ltd.,
Canada. Other developments in the recovery of cobalt, nickel, and
copper from grosses have been reported,'? and details of developments
on electrolytic extraction of manganese, chromium and cobalt have
been published.®® The major nickel producers were very active on
research and development of recovery methods, and a patent was
issued for the recovery of nickel from its oxide ores.™

Important advances have been made in the technology of alumi-
num in an industry accustomed to keeping its operating techniques

11 0’Connor, Joe. Chemical Refining of Metals: Chem. Eng., vol. 59, No. 6, June 1952, pp. 164-168,

368, 370, 372-374, 376.
M , New Chemical Method Recovers Nickel, Cobalt, Cog}{)@r Metal: Vol. 4, No. 6, June
1952, pp. 565-567; Jour. Metals, vol 4, No. 6, June 1952, pp. 589-591; Eng. and Min. Jour., vol. 153, No. 6, June

1952, pp. 84-87, 176. ) .
12 Bherman, A. H., and Pesses, Marvin, Alnico Recovery Process Salvages Valuable Nickel, Cobalt:

Iron Age, vol. 170, No. 1, July 3, 1952, pp. 115-119.
% Guthbertson, J. W.. Reoent Advances in Electrolytic Extraction of Manganese, Chromium, and

Cobalt: Chem. and Ind. ndon), No. 48, Nov. 29, 1952, pp. 1165-1170.
1 Forward, F. A. (assiggd to Sherritt-Gordon Mines II)A;d.), Treatment of Nickeliferous Oxide Concen

trates for Recovery of Nickel Values Therefrom: U. S. Patent 2,616,781, Nov. 4, 1952,
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unpublicized. Progress has been made in metal production and fab-
rication, electrodeposition on other metals, and production of metal-
lurgical alumina from ores difficult to process. An electrolytic furnace
with alleged advantages, including better power economy, was an-
nounced.’® A new process being developed by the British Columbia
Aluminum Co., ab a small plant at Westminster near Vancouver,
British Columbia, is reported to effect 30 percent economy in power
consumption. Power in “square waves” at 8 volts and 1,600 amperes
is used on the furnace.!®

The direct reduction of aluminous material, such as clays, low-grade
bauxites, pyrophyllite, and similar materials, has been investigated
by the Bureau of Mines at its Albany, Oreg., station in cooperation
with the Apex Smelting Co., of Chicago, Ill. As a result of the research
Apex is constructing a small plant in Lane County, Oreg., to produce
aluminum-silicon alloys. These alloys can be used as master alloys
for producing other alloys or for subsequent treatment by molten zinc
or mercury for extracting the aluminum by a simulated Sohxlet ex-
traction with final removal of the solvent metal by distillation. Rough
separation by filtration of crystals from liquid metal slightly above
its melting point is also contemplated.

Intensive research on the electrodeposition of aluminum on steel
and certain base metals has opened up some interesting possibilities
for acquiring a corrosion-resistant coating over a metal having greater
strength and other more desirable physical properties.” - Another de-
velopment pertaining to the electrolytic coating of light metals was
discussed by O’Keefe.!8 .

Exploitation of the Jamaican bauxite deposits made progress in
1952, when the Jamaica Bauxites, Litd., a subsidiary of Aluminium,
Ltd., of Canada constructed an alumina plant at Mandeville in
Manchester Parish.* : : :

The Jamaica bauxites are lower in alumina than the Guiana
ores and require extraction with alkali solutions similar to a modified
European Bayer procedure rather than the conventional American
Bayer process. Two other American producers, Reynolds Metals Co.
and the Kaiser Aluminum & Chemical Corp., through their respective
subsidiary mining companies, by their construction of new plants and
expansion of existing facilities have advanced the production of
alumina from these ores.? #

The recovery of manganese from low-grade ores and waste products
received special attention in 1952. Early in the year details of the
Dean ammonium carbamate process were published,? and its exploi-
tation by K. M. Leute was reported. The Manganese Chemical

18 Ferrand, M. L., Large Modern Elecpro{ljytic Furnace for Manufacture of Aluminum: Private Prospectus
Presented to National Inventors Council, U. S. Department of Commerce, March 1952,

16 Steel, New Aluminum Process Disclosed: Vol. 130, No. 8, Feb. 25, 1952, p. 51.

17 Collins, F. R., Aluminum Electroplated on Steel from a Fused-Salt Bath: Iron Age, vol. 169, No. 2,
Jan. 17, 1952, pp. 100-101.

18 O’Keefe, Philip, Electroplated Coatings on Light Metals: Materials and Methods, vol. 35, No. 6, June
1932@%‘5&&%“’3'@(1 Mining Journsl, New Alumina Plant Will Treat Jamaica Bauxite: Vol. 153, No. 3,
March 1952, pp. 94-96.

20 Knoerr, A. W., Reynolds Jamaica Bauxite. Project Ships First Load of Ore to U. S.: Eng. and Min.
Jour., vol. 153, No. 9, September 1952, pp. 108-113.

2t Lee, J. A., Corpus Christi: From Bauxite to Alumina to Pig Metal: Eng. and Min. Jour., vol. 153, No.
12, December 1952, pp. 80-82.

22 Dean, R. S., Manganese Extraction by Carbamate Solutions and the Chemistry of New Manganese-
Ammonia Complexes: Min. Eng., vol. 4, No. 1, January 1952, pp. 55-60. Aqueous Solutions Containing

Manganese in a Complex Ion and Processes of Making the Same and Making Manganese Compounds
Therefrom: U. S. Patent 2,608,463, Aug. 26, 1952.
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Co., organized to developjthe process, was awarded a Defense Produc-
tion Authority contract for $1.5 million to erect a plant near Riverton,
Minn., to process 200 tons per day of the Cuyuna low-grade manga-
niferous iron ores.? On December 31, 1952, the Defense Materials
Procurement Agency announced signing of a contract with Mangaslag,
Inc., to construct and operate a plant at Coxton, Luzerne County,
Pa., to determine the feasibility of the process developed at the Cen-
tral Experiment Station of the Bureau of Mines at Pittsburgh, Pa., for
recovering ferromanganese from open-hearth slags. Anthracite will
be substituted as much as possible for coke as a blast-furnace fuel and
reducing agent, however. Production of approximately 1,000 long
tons of ferromanganese is planned during demonstration runs. Hssen-
tial steps of the process comprise low shaft blast-furnace smelting of
the slag to produce a high-phosphorus spiegeleisen and subsequent
selective oxidation of the spiegel in a special converter to leave a
high-phosphorus pig iron and produce a high-manganese slag meeting
the requirements of ore for making standard ferromanganese. Blast-
furnace operations were planned for late 1953. '

Important developments resulted in 1952 in the advancing exploita-
tion of the deposits of taconite in the Great Lakes iron-mining region.
The operations, although considered to be pilot scale for the iron
and steel industry, would rate as commercial installations in less*
extensive industries. Three major operations dominate the field.
The status of the Reserve Mining Co. operation was reported * late
in the year. The Reserve Mining Co. is owned by Armco Corp. and
the Republic Steel Corp. The Oliver Iron Mining Division of the
U. S. Steel Corp. was operating its agglomeration plant on nontaconite
concentrates and fine ores while its new Pilotac plant at Mountain
Iron, Minn., was nearing completion. The Erie Mining Co., owned
jointly by Bethlehem Steel Corp., Youngstown Sheet & Tube Co.,
Interlake Iron Corp., and Pickands, Mather & Co., also announced
the proposed construction of a $300 million plant to produce 10.5
million tons of taconite pellets per year.”

Based upon an old principle, some outstanding applications of

ion exchange were made during the year.?
" Another innovation with far-reaching possibilities is conversion of
the regular downdraft sintering machine to operate with an updraft.?
This modified machine was announced by the Broken Hill Asso-
ciated Smelters Pty., Ltd., South Australia, and it is believed that
plans for constructing commercial machines of this type are being
effectuated by American manufacturers. Several important advan-
tages are being claimed for the innovation. The installation of
multiple windboxes or gas collectors above the grate makes it prac-
tical to produce high-SO, gases and recycle the gases low in SO; to
enrich them. Plans are to construct a 10- by 77-foot machine. In a
similar operation, the first Dorrco FluoSolids reactor was installed

23 Engineering and Mining Journal, To Process Low-Grade Manganese Ore-Deposits: Vol. 4, No. 11,
November 1952, p. 1023.

% Engineering and Mining Journal, Reserve Mining Co. Starts Taconite Plant at Babbitt: Vol. 153,
No. 11, November 1952, pp. 72-79. . ’

25 Mining World, Huge Taconite Plant Proposed for Minnesota: Vol. 14, No. 4, April 1952, p. 85.

¢ Engineering and Mining Journal, Ion Exchange: Does it Have a Role in the Mineral Industry: Vol. 153,
No. 11, November 1952, pp. 80-85. . 5

37 Burrow, W. R., Continuous Updraft Sintering Recovers More SO;3 for Smelter: Eng. and Min. Jour.,
vol. 153, No. 11, November 1952, pp. 90-94.
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for producing rich SO, by roasting pyrrhotite at the Berlin, N, H.,
plant of the Brown Co., manufacturers of paper.”® The SO, gas is
used to make sulfuric acid. Other new applications of the FluoSolids
reactor have been described.® Oxygen flash smelting of copper con-
centrates, in which all smelting heat requirements are met by reacting
the concentrates with oxygen, was carried out on a commercial basis at
Copper Cliff, Canada. Large-scale production of liquid sulfur dioxide,
obtained as a byproduct, was initiated in 1952. The process was
described in a recent publication.? : -
Another outstanding application of the FluoSolids reactor is reported
by the Aluminum Co. of Canada, Ltd., which has constructed a plant
to process 150 tons per day of zinc sulfide concentrates at its Arvida
aluminum plant 150 miles north of Quebec City, Quebec, Canada.’®
This installation is the first successful commercial-scale roasting in
North America of zinc sulfide flotation concentrates in a FluoSolids
reactor to produce a zinc oxide calcine for electrolytig leaching and at
the same time to produce sulfuric dioxide gas for a contact sulfuric
acid plant. The operation is also a “first’’ in respect to size (22 feet
i. d. by 22 feet high), as the reactor has almost two and one-half times
the hearth area of any previously built for use on other ores. Atten-
tion is called particularly to design problems brought about by the
close thermodynamic balance of the reactions and the lack of com-
mercial experience with this type of operation. Enough operating
data have been included to illustrate typical results obtained by the
plant as a whole. :
Improvements in the recovery of copper by an acid-leaching process
is reported by Schlechten.®® After preliminary laboratory testing, a
plant was constructed to treat 2,000 long tons per day of minus-%-inch
raw Mavrovouni ore with 4-percent sulfuric acid containing 2 grams
per liter of ferric iron. After the slime and sand fractions are treated
in separate countercurrent-decantation washing thickeners, the solids
are reclaimed and sent to the flotation plant and the pregnant liquor
is treated by iron cementation. Overall recoveries are increased 10
percent. Another hydrometallurgical process for copper recovery
following preroasting 1n a Dorrco FluoSolids reactor is reported on ores
from the mine of the Kilembe Mines, Ltd.?? The copper in the leach-
ate obtained from the roasted ores is recovered by electrodeposition.
The electric smelting process to produce a high-titania slag and a
special type of iron from the Allard Lake ilmenite ores of Canada, as
under development by the Quebec Iron & Titanium Corp., gained
considerable impetus early in 1952. The development corporation is
owned jointly by Kennecott Copper Co. and New Jersey Zinc Co.,
with the electric smelter situated on the St. Lawrence River at Sorel,
Quebec. Details of the operation, which will produce a titanium slag

2 Chemical Week, A Captive Source of Sulfur Insurance: Vol. 72, No. 10, Mar. 7, 1953, pp. 57-58.
43' Copeland, G. G., New FluoSolids Experience: Min. Cong. Jour., vol. 38, No. 38, March 1953, pp. 42-

, 54,

3¢ Mining Magazine, Sulphur Recovery at Copper Cliff; Vol. 86, No. 5, May 1952, pp. 315-316. )

30a Anderson, T. T. and Bolduc, Raymond, Fluosolids Roasting of Zinc Concentrates for Contact Acid:
Chem. Eng. Progress, vol. 49, No. 10, October 1953, pp. 527-530.

31 Schlechten, A. W., and Bruce, J. A., A New Acid-Leaching Section Raises Cyprus Copper Recovery
by 10%: Eng. and Min. Jour., vol. 153, No. 12, December 1952, pp. 88-91.

32 Mining World, Production at Kilembe Copper-Cobalt Mine to Start in 1955: Vol. 14, No. 12, November
1952, p. 60. )
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suitable for producing pigment-grade titanium oxide, have been dis-
cussed in & recent article®® The deposits were discovered over 10
years before, and the mining program and development of the smelt-
ing technique have proceeded over the past several years. However,
important progress was made on the smelting operation in 1952. A
special grade of this slag is also being tested for making titanium
tetrachloride suitable for extraction of titanium metal. Although not
entirely a 1952 development, the Sterling Electric Furnace developed
by the New Jersey Zinc Co. for smelting zinc ores was described dur-
ing the year® Numerous advantages of the process are cited. The
process as used is covered by United States patents 2,598,741-2,598,
744, assigned to the New Jersey Zinc Co.

The use of nitric acid to replace sulfuric acid, in short supply in
1952, to process superphosphate is an innovation in the American
phosphate industry. The use of nitric acid adds nitrogen, one of the
“big three” essential fertilizer ingredients, to the superphosphate.
Two commercial plants are planning to exploit the process. One
plant is to be at Sheffield, Ala., and the other will be constructed by
the Allied Chemical & Dye Corp. at South Point, Ohio. Other tech-
nologic advances in phosphatic fertilizers during the year are discussed
by Waggaman.®

The synthesis of strategic minerals, such as mica and particularly
radiograde quartz crystals, received much attention, and considerable
progress was made by the Brush Development Co., Cleveland, Ohio,
and the Bell Telephone Laboratories, Inc., Murray Hills, N. J.*
The hydrothermal synthesis of quartz crystals, although conducted
on a pilot-plant scale, resulted in the production of substantial
quantities of material. The successful development of the process
has extremely important significance from the viewpoint of national
defense. Research of a fundamental nature pertaining to crystal
growth is being extensively pursued at several of United States
universities and in other countries. Although still in the laboratory
stage and not yet entirely ready for expansion to a commercial
scale, the synthesis of phlogopite mica by hydrothermal techniques
is meeting with much success at the Bureau of Mines Electrotechnical
Experiment Station, Norris, Tenn.

A new process for treating the carnotite ores of Colorado, to recover
the strategic uranium and vanadium compounds, has been reported.®
Likewise, some details of the conversion of zirconium oxide to its
chloride by a special chlorination technique is disclosed in a recent
article.?®

A new development of special importance was initiated by the
Foote Mineral Co. at Sunbright, Va., where a plant is being con-
structed to apply lime sintering of spodumene ore in a rotary kiln to

3 Knoerr, A. W., World’s Major Titanium Mine and Smelter Swing Into Full-Scale Production: Eng.
and Min. Jour., vol. 153, No. 3, March 1952, pp. 72-79.
’ Bll Eﬁggneermg sf?sd Mining Journal, Sterling Furnace Smelts Zinc With Electric Arc: Vol. 153, No. 7,

uly 1952, pp. 3

3 Waggaman, W. H., Phosphoric Acids, Phosphates and Phosphatic Fertilizers: Am. Chem. Soc. Mon.
34, Reinhold Publishing Co., 1952, p. 683.

i Hale, D. R. The Properites of Synthetic Quartz Crystals and Their Growing Technique: Brush Strokes,
Brush Development Co., Cleveland, Ohio, December 1952, pp. 1-6.
lggZMmix;gzlgﬁ%%eering, U. S. Vanadium’s Uravan, Colo., Mill Doubles Output: Vol. 4, No. 11, November

, DD.. . .

38 Stephens, W. M., and Gilbert, H. L., Chlorination of Zirconium Oxide: Trans. Am, Inst. Min. and

Met. Eng., Jour, Metals, vol. 4, No. 7, July 1952, pp. 733-737.
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solubilize the lithium content. Operation of the plant is expected
to begin in late 1953. Another new development is that of the Car-
borundum Co. at its Niagara Falls, N. Y., plant, where the product
“Fiberfrax”, a cottonlike mineral fiber, is produced essentially from
equal proportions of alumina and silica by high-temperature fusion
in an electric furnace followed by blowing of the molten mixture.*
The product can withstand temperatures up to 2,300° F. and can be
made into brick, board, or paper and other forms.

Considerable progress was made on the development and production
of cermets during the year. Cermets are a combination of ceramic
and metallic materials in useful shapes for high-temperature applica-
tions. Research on cermets by private industry, research organiza-
tions, universities, and Government agencies in the last few years has
been to a large extent exploratory; but, as results become available,
itis evident that a broad, new field of great promise is being uncovered.
The need for new and unusual materials originates largely from
developments in the fields of nuclear energy, high-temperature
applications in rockets and jet engines, and in electrical and mmagnetic
applications.

The objective is in most cases a combination of useful properties of
the components, sometimes also conservation of scarce materials. In
some instances the modifying properties of the components on each
other are very striking, such as is the case with the well-known
tungsten carbide-cobalt combination for cutting tools where solubility
and good wetting by the metal develop enough toughness for high-
speed cutting.

In metals, the refractoriness, high-temperature strength, and
oxidation resistance are usually poor but are good in some groups of
ceramic materials. Outstanding in metals is their tensile strength
and thermal-shock resistance, which are poor in ceramics. Similarly
opposed properties are found in thermal and electrical conductivity.
Cermets usually receive from their ceramic components a certain
brittleness but also a good compressive strength.

The ceramic raw materials for cermets include, among the more
important groups of compounds, the oxides, carbides, borides, nitrides,
and silicides. Favored among the metals are those of the iron group,
iron, cobalt, and nickel, further silicon, and more recently chromium
and molybdenum. These materials represent a very broad area of
diverse properties and opportunities of research for new applications.®

The cermets so far successfully developed include cobalt-bonded
tungsten carbide, chrom-alumina and iron-alumina bodies, nickel-
bonded titanium carbide, and silicon-bonded silicon carbide. In
1952 nickel-bonded titanium carbide was announced with small
additions of tantalum and columbium carbide for increased oxidation
resistance and 20 to 30 percent nickel as the binder. This material is
said to resist satisfactorily temperatures of 2,200° F. and is being
tested for gas-turbine-wheel construction. Similar results were
obtained in Europe with up to 40 percent chrom-nickel and chrom-
cobalt bonds. Titanium carbide cermets may offer possibilities of
increasing the gas turbine temperatures..

3 Chemical Engineering, Ceramic Fiber Resists 2,300° F.: Vol. 59, No. 9, September 1952, p. 198.
4 Westbrook, J. H., Metal-Ceramic Composites, I: Am, Ceram. Soe. Bull. 31, 1952, pp. 205-208.

41 Harwood, J. J., Powder Metallurgy Parts in High-Temperature Applications: Materials and Methods,
vol. 36, No. 2, August 1952, pp. 87-91.
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The last few years have witnessed a tremendous growth in the
production and use of ferrites as components in electronic equipment.
The rather slow progress in developing these technically useful
materials up to this point can be explained, at least partly, by the
relatively small number of investigators in the field. In view of the
critical need for high-frequency magnetic materials brought about
by the rapid advance of the electronic age, it seems strange that a
suggestion for utilizing ferrites in this respect made 40 years ago by
S. Hilpert # went unheeded for so long. It remained for Snoek *
to arouse the first technical interest in magnetic ferrites in 1946 by
announcing the development of mixed ferrites having exceptionally
high permeability values. By 1952, interest has grown to such an
extent that, with increasing development of materials and applica-
Eiiolrés, no electronic-minded concern can afford to avoid the ferrite

eld.

Chemically, the magnetic ferrites, sometimes termed “ferrospinels,”
are a modern derivation of magnetite, the oldest magnetic material
known. They are achieved when certain iron atoms in the cubic
crystal of magnetite (ferrous ferrite) are replaced by other metal
atoms, such as nickel and zine, to form, in this case, nickel-zinc ferrite.
They are prepared using conventional ceramic techniques. Constitu-
ent oxides are mixed, pressed into shapes, and fired to high tempera-
tures (1,000°-1,400° C.), where the ferrite is formed by solid phase
reaction.

Ferrites have distinct advantages over conventional magnetic
materials above the power-frequency range. Their high volume
resistivity reduces eddy current losses to values negligible when
compared to the finest silicon-steel laminated materials. This property
eliminates the necessity for laminating or powdering.

Ferrites have been used extensively by the television and radio
industries. Classic examples are sweep-circuit transformer cores and
antenna cores. Other applications include magnetostrictive com-
ponent, induction heating cores, and computer and memory systems.
In the microwave frequency range, the properties of Faraday rotation,
phase shifting, absorption, and nonreciprocity have allowed many
vital commercial and Armed Service applications to be realized.

In view of the foregoing, it is obvious that one particular ferrite
material could not be optimum for all applications. Considerable
research is now in progress to develop materials with desirable prop-
erties characteristic to specific specialized applications. At the same
time many commercial concerns, universities, and Government
agencies are conducting fundamental research in an effort to correlate
the magnetic properties to the atomic and crystalline structures.
In so doing, the possibility of preparing ferrites with special character-
istics will be more closely approached.

Complete information on the latest developments in ferrites is not
readily available. This is due to the highly competitive nature in the
commercial field and the fact that most of the government research
is conducted on a classified basis.

« Hilpert, 8., Genetische und konstitutive Zussmmenhange in den magnetischen Eigenschaften bei
Ferriten und Eisenoxyden: Ber. deut. chem. Gesell,, vol. 42, 1909, p. 2248

@ Snoealéé J. L., Nonmetallic Magnetic Materials for High Frequeneies:'Phillips Tech. Rev., vol. 8, 1946,
Pp. 353-360.
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PHYSICALYMETALLURGY

Many advances in physical metallurgy were made during 1952.

Steels containing boron progressed beyond the experimental stage,
as approximately 5 percent of engineering alloy steels now contain 1t.
When boron is added to steel the increased hardenability permits
lower alloy content; hence, scarce alloying elements can be conserved.*
In addition to this advantage, it is claimed that boron-treated steels
are softer than many alloy steels in the annealed condition and hence
more easily worked and machined; the scale formed on them is loose
and flaky, simplifying hot-forming problems; and lower annealing
ktem%)e};atures and shorter annealing times are possible with these
steels.

The necessity for conserving nickel has led to development of new
stainless steel alloys, with manganese replacing the nickel content.
A steel proved to be a good alternate for 18-8 (Cr 18 percent —Ni:8
percent) developed by the Allegheny-Ludlum Steel Co., contains
16 percent manganese, 16 percent chromium, and less than 1 percent
nickel.* Acceptance of this steel has placed greater demands on
the fast-growing process for electrolytic manganese. As electrolytic
manganese has a purity of at least 99.9 percent and is virtually free
from carbon, it is highly desirable for the manufacture of manganese-
containing stainless steels, as well as low-carbon steels, where in-
creased ductility results.?

In the aluminum industry, one of the most spectacular develop-
ments was the design and initiation of construction of huge presses
for the Air Force, both for forging and for extrusion. The status of
this program at the end of 1952 is listed; extrusion presses begin at
8,000 tons, and forging presses go to a maximum capacity of 50,000
tons.*® There are several trends in aircraft design that forecast the
production of large forgings. Weight and labor savings are realized
because of the reduction in the number of small pieces and in the
number of fasteners required. There are also structural advantages
to be gained in using large continuous forgings and extrusions.®? The
first of the large extrusion presses on which installation wasbegun in
1952, at Alcoa’s Lafayette, Ind., works, was scheduled to gointo
operation about the middle of 1953. With a load capacity of 13,200
tons—2% times greater than any other equipment now in production—
this press is expected to extrude solid shapes up to a maximum size of
90 feet long, 23 inches in diameter, with a weight of 2,300 pounds.®

Advarces in the technique of impact extruding of aluminum were
made in 1952. High-strength aluminum alloys can be worked into
a variety of shapes by this method. High pressures are required

4 Panel on Substitution cf Alloying Flements in Engineering Steels, Recommended Research Projects on
Boron Steels: Rept. MM AB-11-M, Minerals and Metals Advisory Board, National Research Council,
National Academy of Sciences, Washington, D. C., Mar. 12, 1953, 6 pp.

45 Gertsman, 8. L., Substitution for Strategic Metals in Steel Production: Canada Dept. Mines and Tech.
Surveys, Ottawa, Canada, Feb. 1, 1952, pp. 9-11.

 Hatschek, R. L., New Austentic Steel Good Alternate for 18-8: Iron Age, vol. 171, No. 11, Mar. 12, 1953,
pl}’ %\?/’Ii;%gl'l, C. L., Electrolytic Manganese Acceptance Grows: Iron Age, vol. 70, No. 12, Sept. 18, 1952,
pp‘.a ﬁaﬁiig'ﬁils and Methods, Heavy Press Program Pushed for Forged Aircraft Parts: Vol. 37, No. 1, Jan-
ua}"ngsg?g PQgrgZx_lgs ‘Will Slash Fabrication Costs: Iron Age, vol. 170, No. 13, Sept. 25, 1952, pp. 128-130.

% McCormick, T. F., Techniques and Problems in Large Extrusion Production: Iron Age, vol. 170, No.
24, Dec. 11, 1952, pp. 158-161.
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because of the high tensile strength of the metal, but heat generation
during the process aids extrusion. Raw-material savings often rua
as high as 85 percent, and the resultant product is lighter than a
comparable forging.®

Use of ultrasonic vibrations while soldering aluminum serves to
break up the tenacious oxide and allows the soldering to occur with-
out flux. Development of this method came to fruition in 1952.%
Perfected also was the new process for hard-coating aluminum and
its alloys. These anodic coatings, produced from acid electrolytes at
low temperature and high current density, provide for better resist-
ance to wear and abrasion than ever before possible with aluminum.
Replacement of coated aluminum alloys in aircraft for heavier mate-
rials in such applications as gears, pistons, and slides is now possible.®

Several years research on the development of magnesium casting
alloys containing zirconium resulted in the production in 1952 of large
16-foot aircraft wing sections, cast from a zirconium-bearing magne-
sium alloy. Zirconium was found to be primarily useful because of
its grain-refining quality, which through small additions not only
made it possible to cast otherwise difficult alloys but also improved
the ductility and toughness of these alloys.®* Investigations were
also continued in the improvement of magnesium-thorium alloys for
improved creep strength above 400° F. One such alloy showed such
promise that development work was begun in adapting it to castings
in the newer jet engines.* )

As would be expected, the technology of titanium and its alloys
‘grew by leaps and bounds during the year. Rem-Cru Titanium, Inc.,
produced the largest titanium ingot to date; weighing 2 tons, it was
easily adaptable to continuous rolling techniques in a mill used nor-
mally on stainless steels.®® . Lowering of fabrication costs will result
from this. The same company introduced a new titanium alloy con-
taining 2% percent tin and 4 percent aluminum, purported to be
ductile after welding, a property not usually associated with alloy
titanium.” = A titanium alloy containing 36 percent aluminum proved
superior for high-temperature performance and presaged the day when
%i‘tgnium alloys will be developed for use at temperatures over 1,000°

Many applications of titanium came into being during the year.
Titanium was adopted as standard material for the 81-mm. mortar
base plate, approved by Army Ordnance for use in Korea. As it
weighs only 23 pounds compared to 45 for its steel counterpart, the
mortar crew could be cut from 3 te 2 men. Douglas Aircraft began
using 1,000 pounds of titanium per ship in its new DC-7, in the form

8 Meinel, M. P., High-Strength Aluminum Impact Extrusions: Materials and Methods, vol. 36, No. 5,
November 1952, pp. 110-113.

8 N epgiras, E. A., Ultrasonic Soldering: Metal Ind., vol. 81, No. 6, Aug. 8, 1?52, pp. 103-106.

8 VandenBerg, R. V., Hard Aluminum Finishes Resist Wear and Abrasion: Iron Age, vol. 170, No. 18,
O(E'S%clt%i?'lf".pi’.s,l_l\?lsignesium Casting Alloys Containing Zirconium: Metal Prog., vol. 63, No. 3, March
lgﬁﬁgb?)ﬁ%i, J. C., Rare-Earth Metals Improve Elevated-Temperature Properties of Magnesium Cast-
ings: Materials and Methods, vol. 36, No. 1, July 1952, pp. 162-165.

% Jron Age, Metal Show Documents Technical Progress: Vol. 170, No. 19, Nov. 6, 1952, pp. 170~173.

& Finlay, W. L., Parcel, R. W., and Durstein, R. C., Initial Experience With a New-T Titanium
Alloy, the All-Alpha: Talk at annual fall meeting, Inst. Metals Div., Am. Inst. Min. and Met. Eng., Cleve-
land, Ohio, October 1952, to be pub. in Jour. Metals.

% McAndrew, J. B., and Kessler, H. D., Investigation of the Metallurgical Characteristics of the 36%

Aluminum Titanium-Base Alloy: Wright Air Development Center, Quart. Rept. 1, submitted by Armour
Research Inst., Project 90-1233B.
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of sheets with thicknesses of 0.016 to 0.051 inch. The sheets are to
be used in engine nacelles. These are but two of the many new appli-
cations for this metal. The same article that describes these applica-
tions also touches on advances made in titanium technology, in fabri-
cation, forging, welding, machining, and melting.*®

A new process for producing titanium sponge by electrolysis of
titanium dioxide was developed by United International Research,
Inc., Long Island City, N. Y. Savings of $3 a pound of sponge are
claimed by the process as compared with the Kroll process, and tita-
nium of a high degree of purity is produced. The company initiated
the building of a pilot plant for this process in 1952.% Research in
levitation melting at Westinghouse may result in the development of
a method ® of melting for reactive metals such as titanium, zirconium,
vanadium, and tantalum.

In levitation melting, the molten metal is suspended in a vacuum
or in an inert gas without touching anything; proper size, shape, and
pumber of inductive coils hold the material in suspension and also
provide the heat for melting. Limitations of melt size are yet to be
determined. The purpose of the method, of course, is to allow melt-
ing of reactive metals without contamination with refractories or
gases.

The metal germanium came into its own in 1952, when the junction
transistor was developed. Germanium, an integral part of the tran-
sistor, has the property of semiconduction necessary to operation of
the transistor, which can replace vacuum tubes in many electronic .
applications. The Bell Telephone Co., improved its long distance
dialing facilities at Englewood, N. J., by the use of transistors, and
a pilot plant was reported under construction by Western Electric
Co. to manufacture 240,000 germanium transistors per year.%? % 6

A process forgotten for half a century was revived in 1952 with
promising results. This is vapor deposition, formation of a coating
by chemical reaction at a heated surface. The coatings are obtained
from gaseous compounds, usually halides, and hence can be deposited
at temperatures below the melting point of the resultant coating
material. Besides metals, refractory coatings such as carbides,
borides, silicides, and oxides can be formed. Possible applications
include nitride and boride superconductors for use in sensitive heat
elements, thermocouple resistor thermometers, and corrosion-resistant
chemical ware. Tubes and sheets composed of deposited material
are produced by coating core material, which can be removed later.®

oys of indium Wit%l lead, tin, cadmium, and bismuth were per-
fected for such applications as bearings, solders, and for glass welding.
In aircraft bearings indium is sprayed and diffused on a steel-backed
bearing previously sprayed with layers of silver and lead; the indium-

%3“. 2l;irgown, D. 1., Titanium, Our No. 1 Problem Metal; part 1: Iron Age, vol. 170, No. 15, Oct. 9, 1952, pp.
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61 O’Kress, E. K., and Wroughton, D. U., Metals Melted Without Crucibles: Iron Age, vol. 170, No. 5,
July 31, 1952, pp. 83-86. . .
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be“ ﬁ)n;ericalugérelephone & Telegraph Co., Annual Report for 1952: P. 9; Jour. Metals, vol. 4, No. 12, Decem-
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lead layer serves the primary purpose of improving the corrosion re-
sistance of the bearing in acid lubricating oils. When indium is
added to lead-tin solders, improvements in strength and in corrosion
resistance to alkalis are realized. An alloy containing equivalent
quantities of tin and indium is used for making glass-to-glass or glass-
to-metal seals.%

There were some interesting developments in powder metallurgy
during 1952. Production of iron powder spurted as industry realized
its potentialities for parts competing with screw machine products,
castings, and stampings. In powder parts machining is reduced or
eliminated. Ordnance uses of iron powder also increased, with such
applications as rotating bands for hypervelocity projectiles, 50 caliber
steel cartridge cases drawn from sintered cups, and ball ammunition.”
Improvement of the ductility of iron powder parts gave impetus to
this program. Chrysler Corp. reported that parts made of steel
powder now have the ductility and strength of low-carbon steel.
Such material is being used in parts for industrial machinery, home
appliances, textile machinery, and automotive applications.®® De-
velopments in chrome carbide assured this material a place where
resistance to corrosion, erosion, and abrasion is paramount, such as
in gage blocks, bushings, and wear slides. Made by the same powder-
metallurgy process as tungsten carbide, chrome carbide is lightweight,
nonmagnetic, and wear resistant and has high resistance to high-
temperature oxidation.® Increased interest in high-density alloys
for such uses as static and dynamic balancing, rotating inertia mem-
bers, and radioactive shielding led P. R. Mallory Co. to develop a
new method for producing parts from these alloys. Called contour
pressing, the method provides for production of parts of uniform
density, even though many are of unusual or unsymmetrical shape.
Distortion and cracking are eliminated, but the tooling is expensive,
requiring large production runs.

© Jaffee, R. I., and Weiss, 8. M., Indium Alloys Finding Important Commercial Uses: Materials and
Methods, vol. 36, No. 3, September 1952, pp. 113-115.

¢ Tron Age, Iron Powder Use Grows, Output Spurts: Vol. 170, No. 14, Oct. 2, 1952, pp. 37-38.
8 Patton, W. S., Ductility of Metal-Powder Parts Increased: Iron Age, vol. 171, No. 11, Mar. 12, 1953,

pp. 140-141.
6 Iron Age, Chrome Carbide Has Unusual Properties: Vol. 170, No. 7, Aug. 14, 1952, p. 129.



Review of Mining Technology

By E. D. Gardner*
4

URING 1952 all branches of the mining industry made continued
D efforts to improve techniques, so that the tons produced per

man-shift could be increased. Mining practices were also im-
proved to conserve timber and effect other economies. Although no
notable innovations were introduced during the year, there was
progress all along the line; the trend toward increased mechanization
was pronounced. v

The outstanding development in mining practice during the year
appeared to be widespread adoption of rock bolting in underground
metal mines. The practice has proved satisfactory in some situations
where previously it was not thought applicable.

The year 1952, like 1951, was marked by high labor costs, labor
shortages, and high costs of materials in" the mineral industries.
These disadvantages were offset, in part, by full production and by
relatively high prices received for most mineral products. In the
metals field, however, gold mining was far from being prosperous.
The price of lead and zinc suddenly declined in the early part of the
year, and at the year’s end many lead and zinc mines were in distress.
A prolonged strike, which plagued the iron industry during the year,
also affected consumption of the ferrous alloy metals.

An active search for new mines, especially by established mining
companies, continued during the year. Added “production was pro-
vided for at a relatively large number of mines; exploration of un-
developed mineral deposits continued at a high rate.

The diamond drill remains the most common tool for sampling
mineral deposits. It has the field to itself for drilling inclined holes
and sampling buried hard deposits; churn drills, however, remain in
the competition for sampling deep deposits that will not core.

A diamond-drill hole was completed to a depth of 6,010 feet during
the year; a separate high-speed hoist was provided, and the standard
driving mechanism was rearranged. This is reported to be the
deepest diamond-drill hole drilled in North America.?

The use of circulating mud instead of clear water, especially through
overburden, increased during the year. A new device for cementing
diamond-drill holes was reported.? Experiments with the reverse
circulation of water and sludge in diamond drilling were continued.

A considerable number of diamond bits cast-set with the stones
oriented to take advantage of their greatest resistance to wear,
according to crystal planes, were undergoing tests at the end of the

ear. The bits were cast in commercial shops. Experimental work
gy the Bureau of Mines at its Mount Weather, Va., station has shown
that such setting is feasible and that it increases drilling speeds and
prolongs the life of the bits.*

1 Chief mining engineer, Bureau of Mines.

? Longyear, R.J., Trends in Diamond Drilling in the United States: Jour. Chem., Met., and Min. Soe.

South Africa, April 1952, B
3 Ross, A, E., Cementing in Deep Diathond-Drill Holes: Min. Eng., vol. 4, No. 11, November 1952,
64.

4'Long, A. E., and Slawson, C. B., Diamond Orientation in Diamond Bits: Bureau of Mines Rept. of
Investigations 4853, 1952, 6 pp.
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Procedures were improved for collecting drill cuttings from sample
holes put down by wagon drills. With improved techniques and
equipment available, auger drills found increased favor during the
ygaar ritﬁ)'r sampling surface deposits in ground susceptible to this type
o ing. ‘ v

At a Canadian mine, the ore bodies were completely indicated by
diamond drilling, and a complete mining plan was projected from
the results of the drilling before the shaft was sunk.® After 3 years
of operation and after mining 500,000 tons of ore, it is reported (1)
the ground is competent as foreseen, and no timbering is necessary;
(2) the walls of the ore bodies are not quite as regular as anticipated ;
(3) the mine is dry, as expected, with only 50 gallons of water per
minute; (4) the plan of stoping with long-hole blasting has proved
successful (with 12 tons per man-shift underground); (5) concentra-
tion of operations permits the entire daily tonnage (2,000 tons) to
come from a single level, as foreseen; (6) there has been virtually no
unnecessary drifting, crosscutting, or raising; (7) mill recovery has
been 80 percent, compared to an estimated 80 to 83 percent; (8)
the grade of ore has been 8 percent below the estimate before dilution
allowance; (9) operating costs are below the 1946 estimate if corrected
for the 50-percent increase for labor and supplies; and (10) capital
costs were higher than estimates because of the large increase in
the cost of construction labor and supplies.

The trend continued during the year of using more track-mounted
drill carriages or jumbos for driving mine drifts and crosscuts. The
increased adoption of tungsten carbide bits, which permit completion
of a long hole with a single bit, encouraged the practice of mounting
development drills on long feed carriages, permitting faster drilling
of drift rounds. Alloy drill steel was tested and employed more wide-
ly in underground mines. There was more extensive use of tractor-
mounted jumbos and loading machines and diesel trucks or shuttle
cars to extend large development headings.

Shaft mucking machines for driving both inclined and vertical
shafts were improved. It was demonstrated that roof-bolting the
hanging wall when sinking inclined shafts permits safe working condi-
tions farther ahead of the regular shaft support, with resulting
economies. Successful shaft sinking through quicksands, using the
freezing method, was completed in the Carlsbad, N. Mex., district
during the year.! Grouting was successfully used in sinking shafts
at a Nevada copper mine, a New Jersey lead-zinc mine, and a New
Mexico potash mine.

Gold dredging, like lode-gold mining, was relatively quiet during
the year. Dredge mining of monazite-bearin placer deposits in
Idaho has gone far to make the United States self-sufficient In mona-
zite; it has also brought about some technical development in dredging.

Open-pit mining has a common interest with the construction in-
dustry so far as earth- and rock-moving equipment is concerned. The
construction industry is highly competitive and provides a ready
market for new or improved equipment that promises to reduce costs.
The result has been the introduction of much new or improved equip-

ment into open-pit mining. More construction firms actively entered

8 Lipsey, G. C., The Development of a Mining Operation From Diamond-Drill Data: Min. Eng., vol. 4,
No. 8, August 1952, pp. 784-788. .

¢ Latz, J. E., Freezing Method Solves Problem in Carlsbad, N. Mex., Shaft: Min. Eng., vol. 4, No. 10,
October 1952, pp. 942-947.
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into the mining field during the year. Underground mining does not
have the advantage of an allied industry to help the development of
new machines for underground use, but there was a continued trend
during the year to introduce quarry equipment and procedures
underground where conditions were favorable.

Opencut mining practices have been changed over the years princi-
pally to permit taking full advantage of improved types of equipment.
An innovation in general procedure was introduced during the year at
an Arizona copper mine. The fringe ore of a deposit that previously
had been exploited by block caving was being mined by opencuts.
An efficient haulage system was intact in the underground mine.
Ore mined at the surface was dumped over the immediate draw points
of a block-caving stope and thence hauled to the mine shaft. The
system worked so well that a block-caving stope was developed in
virgin ground and after being pulled received the surface ore from a
surrounding area.

No brand-new underground mining methods have been developed
for many years; improvements of existing methods, however, have
been constant, and important advances were made in 1952,

Top slicing is being partly replaced with other mining methods in
underground iron mines. There also was a trend to replace sublevel
caving and sublevel stoping by block caving where feasible.

Block caving at a new Canadian asbestos mine is featured by con-
creted draw points and slusher drifts, with the slushers discharging
directly into mine cars on the main haulage level; there are no transfer
raises. Blast holes for undercutting the 200- by 200-foot blocks are
drilled with diamond drills. The mine is planned for an ultimate
daily capacity of 12,000 tons.” This is in marked contrast to a new
block-caving copper mine in Montana, where the conventional
tr?lnsfer raises are used. The mine also is planned for 12,000 tons
a day. :

Machines developed for continuous mining of coal were successfully
introduced in a potash mine in New Mexico. Pillars are being suc-
cessfully removed from a mine, also in this field, without causing
breaks i the overlying salt.

The trend continued of adapting quarry practices underground for
mining flat-bedded deposits where conditions are favorable. A new
zinc mine in Tennessee is entered through a 1,100-foot minus-11%-
percent entry.® A 1,700-foot minus-10-percent haulage entry at a
Wisconsin zinc mine has proved very successful.’ The haulage cost
for 1.1 miles in 1952 was $0.22 per ton. At this mine the advance
heading is taken at the bottom of the ore body, which ranges up to 70
feet in thickness. Incline slices are then developed by drilling in the
back. The broken ore is leveled with a bulldozer, and a tractor-
mounted jumbo travels on the broken ore to drill the next slice. In
effect, the method is shrinkage stoping.

An innovation in extracting sulfur from the ground by the Frasch
process was made in the Gulf Coast area.’® Large quantities of heated
water are required in the process. Some of the new sulfur deposits

7 Lindell, K. V., World’s Largest Asbestos Producer: Min. Eng., vol. 4, No. 3, March 1952, pp. 265-271.

8 Langley, M. J., Development and Diesel Haulage at the New North Friends Station, Slope Mine of
American Zine Co. of Tennessee: Paper pres. at meeting of Southeastern Section, Am. Inst. Min. and Met.
Eng., Chattanooga, Tenn., June 1952.

9 Allen, V. C., Use of Diesel Equipment in a Zinc-Lead Mine: Paper pres. at Am. Min. Cong., Metal and
Nonmettalic M’ining Convention, Denver, Colo., September 1952.

i Bartlett, Z. W., Lee, C. O., and Feierabend, R. H., Development and Operation of Sulfur Deposits
in the Louisiana Marshes: Min. Eng., vol. 4, No. 8, August 1952, pp. 775-783.
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being developed are far from a fresh-water supply. The first instal-
lation to use untreated sea water has been completed 65 miles south-
west of New Orleans. Another unusual feature of this operation is
transportation of the molten sulfur in insulated barges to a storage
site on dry land.

The hard-rock miner has been called upon to help solve some
storage problems of the petroleum industry. Large quantities of
liquel%ed petroleum gas have been pumped back underground in salt
domes, but storage space is needed nearerthe points of consumption.
Some companies have built or were in the process of building under-
ground reservoirs. The problems of design, excavation, andsealing
of the chambers apparently are being met.

Rotary drills have replaced churn drills at a number of places for
drilling blast holes in surface work. A new rotary drill using a Tricone
bit was showing much promise in open-pit mining.!

The use of auger drills with carbide cutters increased for surface-
drilling blast holes in ground suitable to this kind of drilling.

A new mobile drill unit was put under test in mid-1951 at a large
copper mine in Utah; it appears to be an innovation at surface mines.!?
The unit comprises a 4-inch drill on a 12-foot slide and an air com-
pressor mounted on a tractor; it relaces standard wagon drills and
tripod drills. Flat toe holes as well as vertical holes can be drilled.
During a 119-day run, the drill averaged 343 feet per 8-hour shift,
compared to 112 for the wagon and tripod drills in the same kind of
rock; 19 feet was drilled per man-shift at a cost of $0.09 per foot,
compared to 6 at $0.30 for the standard drills. .

As in 1951, considerable attention was paid during 1952 to drill
supports, drill bits, and drill steel in underground mines. The use of
jumbos is increasing in stopes as well as in development headings.
To go with trackless haulage, jumbos mounted on tractors or rubber-
tired vehicles have nearly replaced track-mounted jumbos for mining
flat deposits; improved models came on the market during the year.
Jumbos and jacklegs have largely replaced the old-fashioned columns
for supporting drills.

Airleg-mounted drills have been tried at most metal mines and
widely but not universally adopted. The trend is toward jumbos in
stopes where they are feasible, but otherwise jacklegs are largely
replacing the columns. Airleg drilling with jackhammers and carbide-
tipped steel or carbide detachable bits continues to grow in favor. The
advantages are numerous: Drilling is faster; less time is spent in setting
up drills; the drills are easier to handle; and a better drill pattern can
be made, resulting in more tons per man-shift and lower costs. Ameri-
can companies brought out a number of models to compete with the
Swedish jackleg during the year.

It was found at an iron mine in Michigan that bit life in hard ore
was increased 50 percent, with no loss of speed of penetration by reduc-
ing the diameter of holes to 1% to 1% inches and using lighter machines
than were formerly employed for the larger diameter holes drilled.
The trend toward drilling smaller diameter blast holes in stopes, how-
ever, appears to have halted.

11 Putman, G. E., Blast-Hole Rotary Drilling in Open-Pit Mining: Paper pres. at Am. Min. Cong. Metal
and Nonmetallic Mineral Mining Convention, Denver, September 1952, .
195legi§g4¥gld, Rotary Blast-Hole Drilling Now Feasible in Igneous Rocks: Vol. 14, No. 10, September

11 Pett, L. F., and Snow, L. E., The Mobile Drill Unit in Use at the Utah Copper Pit: Min. Eng., vol. 4,
No. 8, Angust 1952, pp. 799-803.
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Percussion drills using jointed rods and carbide bits continued to
replace diamond drills during the year for drilling long blast holes up
to about 60 feet.

Millisecond delays for blasting stope rounds continued to gain
during the year. A mine in British Columbia modified its blasting
practice in stopes where long-hole ring drilling was used. Each ring
was primed with Primacord, and millisecond delays were used for
detonating each ring or part of a ring in the proper sequence. This
practice eliminated the complicated hookup required when millisecond
delays were used in all holes.

Some new models of relatively small capacity special-duty loading
machines designed for surface work became available during the year.
A continuous loader first developed for mining coal was used in more
rock mines during the year. Improved models of other underground
loading machines also became available. Track-mounted loaders
still have a place in narrow workings but have been largely replaced
by more mobile types where room for the larger machines is available.
Conventional shovels continue to be preferred in flat stopes where
working room is available. A diesel-powered loader works under a
height of 12 feet in the Tri-State district. Standard types of shovels,
however, require greater working heights.

The trend toward putting crushers underground at shaft mines
continues. Where the ore tends to break into large fragments, grow-
ing practice was to load the ore mechanically into the haulage units
from mill holes at the haulage level, eliminating grizzlies and chute
gates. At some underground mines trucks loaded directly by shovels
in the stopes dump into a crusher at the hoisting shaft.

Rock bolting made outstanding gains in underground metal mines
during 1951 and 1952; further expansion is expected. From roof
bolting of the backs of open stopes and other wide openings, the
technique has spread to both top and side support in development
workings and cut-and-fill, shrinkage, and other stopes. Wood pins
instead of steel bolts are used in an Idaho mine in both shrinkage and
cut-and-fill stopes to support both the walls and the ore.

The use of rock bolts has effected savings in the use of timber and
afforded other economies in metal mining. The practice has made it
possible in some instances to use shrinkage stopes by rock-bolting the
walls, where otherwise a more expensive stoping method would be
required. Rock bolting of walls in long-hole stoping before rings of
holes are blasted has increased safety at a Canadian mine. Roof
bolting instead of timbering in flat deposits has permitted more effi-
cient operation of mechanical equipment, as in coal mines. Roof
bolting instead of timber offers advantages in ventilation circuits.

Roof bolting in one instance indicates that the practice may offer
protection from rock bursts. A severe rock burst occurred in a cross-
cut on the 3,840 level in an Idaho mine in July 1952; it knocked down
a large quantity of rock, but in a 100-foot section that had been rock-
bolted no fall of rock occurred, and no roof bolts loosened.®®

Although it has many uses, experimental studies have demon-
strated that the roof bolting cannot supplant timber or other roof
supports everywhere.

13 Foster, W. B., Rock-Bolting Program at the Sunshine Mine, Kellogg, Idaho: Paper pres. at the Am.
Min. Cong., Metal and Nonmetallic ‘Mineral Mining Convention, Denver, Colo., September 1952.
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The use of sand from mill tailings for filling stopes increased during
the year. At an Idaho mine a successful technique was worked out
for using unclassified mill tailings for filling in cut-and-fill stopes.!

The tendency in surface mines is toward larger hauling units for
off-highway work. New models of 50-ton diese% trucks came on the
market during the year. Truck haulage, rather than rail, is being
selected for most new opencut mining. Added importance was given
to truck maintenance and road maintenance during the year.

Diesel power is supplanting gasoline engines, especially in large
trucks. A new 40-ton haulage unit, however, with a radical departure
in construction and powered with a butane éngine, is an innovation
in the mine haulage field. = '

Where quarry practices have been taken underground, diesel trucks
are preferred for transportation if the working height is 12 feet or over.
Usually the lar%est size truck is used that underground conditions
permit, especially for hauls over about ¥ mile. Where the working
height is insufficient for trucks, more diesel and electric shuttle cars
came into use in noncoal mines during the year.

Diesel locomotives also were placed in operation in more metal
mines during the year. In new mines with track haulage, the trend
was to larger mine cars; a number of mines use 10-ton cars, and cars
with 15-ton capacity are in use. Mine cars and dumping arrange-
ments also were improved during the year.

Belt conveyors for mainline haulage underground held their own.
A new installation was put in a potash mine in New Mexico, which
has an hourly capacity of 500 to 600 tons. The potash ore is crushed
before going on the belt. Belt haulage was planned for a new iron
mine in Canada and a new copper mine in Michigan. A Mesabi
operator installed a complete conveyor system for mining an ore body
ranging from 6 to 38 feet in height. Belt haulage in an inclined shaft,
instead of hoisting, was installed at a Washington zinc mine; the
hoisting cost was $0.06 per ton.'* The system includes 1,500 feet of
17° incline and 12,000 feet of 10° incline.

The use of deep-well pumping for mine drainage increased during
the year. The life of a small mine pump in a Michigan mine was
increased greatly by lining it with liquid Neoprene.

Plastic pipe is being used in some metal mines both for air and
water lines.

Radiotelephone service between working units, office, and super-
visors’ automobiles has proved its worth in operating opencut mines.
Improvements in communications systems in hoisting and haulage
underground were made during the year. Line-carrier-type telephone
systems were installed in a number of metal mines, serving not only
to control haulage but for general underground communications.
The units of the systems take power from a d. c. trolley line or a
storage battery locomotive. The telephones are installed on loco-
motives and at strategic points in the mine.

Recognition of the importance of mining research is evidenced by
the increasing number of large operating mining companies that main-
tain research facilities and the growing interest of the mining industry

1 Toepfer, P. H., Filling With Unclassified Tailings in Modified Cut-and-ll Stopes, Dayrock Mine,
Wallace, Idaho: Bureau of Mines Rept. of Investigations 7649, 1952, pp. 14.

18 Rayner, N. H., Pend Oreille’s Inclined Conveyor Reduces Ore-Hoisting Costs: Eng. and Min. Jour.,
Vol. 153, No. 7, July 1952, pp. 90-93.
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in this subject in recent years. Most experiments pertain to breakin,
ground and improving details of mining practices, but the field 0%
interest is consistently broadening. :

~ Pipeline transportation of solids has been used in the phosphate
fields of Florida for several years. A coal-mining company conducted
experimental work in Ohio to determine the economics of transporting
coal on the surface in competition with rail haulage. '

An experimental installation for hydraulic hoisting was continued
into 1952 at a zinc mine in Wisconsin, with encouraging results.
'Addition of a second pipe column converted the system to a U-tube,
with some of the water circulating down to augment the hoisting
capacity. Operating as a U-tube in balance, the power requirement
was reported to be about one-third of that with a comparable balanced
skip hoist. With 2,500 g. p. m. rising in the 10-inch pipe, hoisting
‘capacity per hour was reported to be 240 tons of ore. o ,

Ground subsidence and rock bursts are becoming more of a problem
as many mines reach greater depths or where %arge cavities exist
resulting from stoping. The Bureau of Mines is cooperating with a
number of companies in active studies looking toward solution of
such problems. }

Active research was continued by the Bureau of Mines during the
year on the physical characteristics of rocks as related to design of
mine structure and to mining problems. The studies also included
the mechanics involved in rock movements resulting from stoping.
"Techniques have been developed for testing rocks in uniform deposits
to ascertain safe spans ahead of mining. Studies were in progress
regarding safe spans in open stopes where the time element is involved.



Statistical Summary of
~ Metal and Nonmetal Production

By Kathleen J. D’ Amico ?
R

RESENTATION of the mineral statistics in this chapter repre-
P' sents a departure from the procedure followed in earlier years to
permit publication of the Minerals Yearbook in three volumes.
This chapter gives a detailed summary of metals and nonmetals
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Figure 1.—Value of mineral production in continental United States, [1925-52.

(except fuels). A summary chapter for mineral-fuels statistics is
included in volume II, and a detailed summary chapter for all min-
erals will be found in volume III of this series.

= 1 Publications editor.
45
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Mineral production may be measured at any of several stages of
extraction and processing. The stage of measurement used in the
chapter is normally, what is termed “mine output.” It usually
refers to minerals in the form in which they are first extracted from
the ground but customarily includes for some minerals, the product
of auxiliary processing operations at or near mines. .

Because of inadequacies in the statistics available, some series
deviate from the foregoing definition. In particular, the limestone,
cement rock, and clay that are processed into cement are reflected
in the series on cement rather than being included in their originally
extracted form; similarly, limestone used for lime is reflected in the
series on lime rather than that on stone. The quantities of gold,
silver, copper, lead, zinc, and tin are recorded on a mine basis—that is,
as the recoverable content of ore sold or treated; the values assigned
to these quantities, however, are based on the average selling price of
refined metal, not the mine value. Mercury is measured in the form
of relcovered metal and valued at the average New York price for
metal. ‘

The weight or volume units shown are those customary in the
particular industries producing the respective commodities. No
adjustment has been made in the dollar values for changes in the
purchasing power of the dollar.

TABLE 1.—Value of mineral production in continental United States, 1925-52,
by mineral groups !

[Millions of dollars]
Mineral | altle min Mineral | aile s
eral | allic min- eral | allic min-
Year fuels 2 | erals (ex-| Metals | Total Year fuels 2 | erals (ex-| Metals | Total

cept fuels) cept fuels)
2,910 1,187 75 4,812 754 631 3,808
3,371 1,219 721 5,311 784 752 4,198
2,875 1,201 622 4,698 989 890 5,107
2,666 1,163 655 4,484 1,056 999 5,623
2o40| Tie6| 802| 4908 916 987 | 5931
2, 500 973 507 3,980 836 900 6,310
1,620 671 287 2, 578 774 6, 231
1,460 412 128 2,000 1,243 729 7,062
1,413 432 205 2,050 1 1,084 9,610
1,947 520 277 2,744 1, 552 1,219 | 12,273
2,013 564 365 2, 942 1, 559 1,101 10, 580
2,405 685 516 3,606 1,815 1,351 11,855
2,798 711 756 4,265 2,075 1,670-| 13,524
2,436 622 460 | 3518 '156 | 1,611 | 13,382

1 Data for 1925-46 are not strictly comparable with those for subsequent years, since for the earlier years the
value of heavy-clay products has not been replaced by the value of raw clays used in such products.
3 Beginning with this volume asphalt, carbon dioxide, helium, and peat are included with mineral fuels.



TABLE 2.—Mineral production in continental United States, 1949-52, by individual minerals ! 2

1949 1950 1951 1952
Mineral Short tons | Short tons Short tons Short tons
(unless other-| Value (unless other- Value (unless other- Value (unless other- Value
wise stated) wise stated) wise stated) wise stated)
METALS
Antimony ore and concentrate......eeo..... gross weight__ 5,186 $1,134, 417, 6, 888 $1, 443, 227, 9, 100 @) g,%% @)
Baucxite long tons, dried equivalent.. 1, 148, 792| 6,778,181 1, 334, 527| 7,692, 809 1,848,676 $12,477, 516 1,667, $10, 776, 254
Beryllium concentrate. . ... ... gross weight__ 475 152, 485 569 5 484 161, 361! 515 233, 757
hromite. ... : do.._. 433 11, 662, 404 7,056/ 510, 741 21, 304 1,776, 981
Cobalt (content of ore). . pounds._ 673,773 ®) 660, 025 ) 755, 631 3 836, 372 Q
Columbium-tantalum concentrate__pounds, gross weight__ 1,020 1,785 , 000) 3 925 1,528 5,385 16,723
Co%:er (recoverable content of ores, €tC.) . - - o cecoeooooooomaa. 752,746 296, 581. 924 909,337| 378,284,192 928,329 449, 311, 235 925,377| 447, 882, 468
Gold (recoverable content of ores, etc.)....... troy ounces. . 1, 762, 367, 61, 682, 845, 2, 104, 959 73,673, 565/, 1, 741, 026 60, 935, 910 1, 652, 704 57, 844, 640
Iron ore, usable (excluding byproduct iron sinter) long tons,
gross- weight__ 84,174,399 377,637,131 97,150, 704|  483,358,130| 115,621,556 629,837, 139 97,236,397| 590, 346, 970
Lead (recoverable content of ores, €te.) .. . _occooeocomioeomomooo. 409,857 129, 514, 812 , 678 116, 283, 060 388,143| = 134, 297, 478 390,161| 125,631,842
Manganese ore (35 percent or more Mn). -gross weight__ 126, 135 5,178, 564 134, 451 6, 229, 985| 105, 007 6,045, 452, 115,379 . 8,251,774
Manganiferous ore (5 to 35 percent Mn) -.do.... 1, 078. 395 4, 040, 155, 1,087, 597 4, 609, 432| 1,223, 964 , 385, 986 1,009, 018 5,116, 985
Manganiferous residuum. _..._...._... -.do____ 158, 902 ®) 183, 842 3) 267, 751 ) 215, 255 3
ercu? flasks__ 9, 830, 781, 092 4, 535 368, 514 7,293 1, 532, 478 12, 519 2, 492, 533
Molybdenum (content of ore and concentrate)...._pounds.. 23, 280, 000 19, 332, 000 44, 544, 000| 37, 729, 000| 37,954, 544 36, 176, 900| 42,717, 443 40, 844, 575
Silver (recoverable content of ores, etc.) y ounces. . 34, 638, 896, 31, 349, 949, 42, 406, 376, 38, 379, 912 39, 733, 909, 35, 961, 195, 39, 419, 344 35, 676, 497
Tin (content of ore and concentrate).... ..long tons.._ 17 37,410 31, 165 55, 1 45,324
Titanium concentrate:
Ilmenite. gross weight__ 389, 234 6,212, 348 452, 370 5, 607, 584 510, 840 7,689, 272 522, 514 8, 022, 752
Rutile....... do-_.. 10, 559 489, 798 @) () ® 3
Tungsten trate. 60-percent WOs basis. . 2, 765 4,377,066 4, 807 8, 156, 758 6, 265 22, 936, 638 7, 28, 943, 162
Zinc (recoverable content of ores, tC.) - - - - ceocecceconocaaaaan.n 593,201| 148,912, 878, 623,369 178,667,197 681,188 249, 330, 389 666,001) 222, 981, 864
Undistributed: Magnesium chloride” for magnesium metal,
platinum-group metals (crude), vanadium, zirconium
concentrate, and minerals whose value must be concealed
for particular years (indicated in appropriate column by
footnote reference 3) 6,670,946 ..o 10, 215, 783I .............. 17,755,280 - 23, 581, 606
Total metals. s 1,101, 000,000 . e ceeeeee- - 1,351,000, 000]- oo 1,670,000,000|- - - e cemee 1, 611, 000, 000

For footnotes, see end of table.
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TABLE 2.—Mineral production in continental United States, 1949-52, by individual minerals ! >—Continued

1949 1950 1951 1952
Mineral Short tons Short tons Short tons Short tons
(unless other- Value (unless other-| Value (unless other- Value (unless other- Value
wise stated) wise stated) wise stated) wise stated)
NONMETALLIC MINERALS (EXCEPT FUELS)
Abrasive stone: ¢
Grindstones and pulpstones. - .- ccecceameccccaaccccenas 4, 507, $246, 679| 4, 468 $232, 562, 5,571 $315, 871 3,974 $247, 434
Millstones. ... ._o__ocoooo. 5 9, 400 ) 11, 300 (O] , 000 ® 9, 285
Pebbles (grinding)..__._ 2,374 64,038 1,923 53,007 3,062 , 306/ 4,140 96, 537
Tube-mill liners (natural). 1, 166 47, 1, 523, 62, 535 1, 408 77,027 1,083 66, 218
ASDeSt0S. - - o e eececcccaicmcceceenanan 387 2, 614, 416 2, 925,050 51, 645 3, 912, 500 53, 864 4,713,032
Barite (crude) .. oo ... - 717,313 5, 642, 226 695, 414 6, 193, 906 860, 669 7,968, 023 941, 825 8,797, 944
Boron minerals. . - oo ecceaaaaaan , 592 11, 511, 893 647, 735 15,.890, 000, 862, 797 20, 030, 000 583, 828 14,105, 000
Bromine. . ceeececociaceses unds.- 88, 725, 709| 16, 267, 908| 98, 502, 300| 18, 794 978| 129, 563, 073 26,179, 556] 156, 201, 577 30, 639, 292
Calclu.m-magnesmm chloride.._75-percent (Ca, Mg) Clz basis_ 255, 797 3, 260, 299, 821 3, 801, 508 328, 766, 242 U (8)
.................................... 376-pound barrels_.| 207,142,364] 475,074,352| 228, 787, 765 537, 651, 523| 240,331,112| 611,751,089 250,821,410| 637,746,171
Clays (mcluding fuller’searth) 7. o mecemccemeeaaan 28, 473, 844 74, 618, 32, 301, 425 89, 675, 599| 8 35, 612, 343| 8 120, 569, 827 33,847,609| 122, 385, 736
Emery......... - - 4, 5, , 308| 11, 634 160, 212 10, 352, 141,911
Feldspar [(C'85 T L) J— 369, 378 2, 278, 441 407, 925 2, 558, 390; 400, 439 815, 687 , 831 3, 606, 018
Fluorspar-__...._ 236, 704 8, 266, 754 301, 510, 10, 619, 717| 347, 024 14, 369, 521 331, 273 5, 353, 634
Garnet (abrasive)..____. 6, 578 505, 231 9, 5 14, 050/ 246, 947 11, 390 981, 841
Gem stones (estimated) 450, 000 ® 450, ® 450 ®) 490, 000
Graphite.. ... 5,213 475, 264 427, 908 . 6,808 771, 434 5,081 594, 618
Gypsum (Crude) - - oo cocccc o cccccencammememeam—a—m———escmeae 6, 608, 118 18, 318, 553 8,192, 625) 22, 734, 568 8, 665, 534 24,024, 101 8, 415, 300 22, 896 051
KYADIO - - o oo oo mecaacmmecccomeammmm——————- 12, 115 403, 169 (%) (ON O] ) ©
Lime (open-market)__ 6, 302, 551 68, 907, 830 7, 462, 109| 82, 847, 301 8, 236, 422 96, 507, 144 8, 055, 609 94, 795, 435
Lithium minerals.... 4, 838 345 970 , 306 579, 922 12, 897 896, 000 15, 611 1, 052, 000
Magnesite (crude).._. et mcecceecmemsas—m—————— 287, 315, 1, 950, 163 429, 392/ 3, 091 135 670, 167, 4, 506, 712 510, 760, 2 871 548
agnesium compoun rines (except for
M::ftal) ..................................... MgO equivalent. . 63, 000| 5, 033, 000 89, 300 7, 283, 000 106, 414 8, 996, 108 143,795 12, 229, 234
rl .
Calcareous (except for cement) 166, 800 231, 975 347, 843 246, 451 269, 955 233, 787| 260, 213 187,148
i Greensand.. ..o caaeeenoo 6,128 276, 564 3, 935 304, 321 5,067 263, 944 4, 177, 847
ca: .
[ £ o . 32, 856 795, 782, 69, 360 1,742, 616 71,871 1, 884, 087 75, 236 1, 954, 286
Sheet oo cmccm e pounds.. 513, 994 132, 097 578, 818| 125, 928 594, 884/ 160, 322 697, 989 908, 135
Olivine_____. 3, 850 4, 1 59, 402 (%) 0 ®
Perlite (crude)... , 203/ 510, 101, 536 649, 162| 8153, 502 8 858, 099 1 5 1,002,
Phosphate rock.. long tons. 8, 986, 933 51, 415, 027, 10, 253, 562 59, 027, 848 11, 095, 204 66, 158, 078| 11, 324, 158| 68, 120, 918
Potassium salts_ . - .o iceiameammeceaeaae K30 equivalent. . 1, 120, 653, 35, 105, 799 , 276, 164 39, 774, 447 1, 408, 408| 44, 788, 880 1, 598, 3541 53, 754, 316
Pumice and pumicite. .. 716, 742 2, 369, 082| 719, 356 2, 661, 052 749, 192 2, 739, 907| 597,044 , 266, 981
Pyrites. .o ooooooooo. long tons.. 888, 388 3,004, 931, 1 4,059, -1,017, 769 4, 656, 994, 342 947, 000
Quartz from pegmatites and quartzite 107, 552 475, 491 160,. 706, 72 281, 047 1, 165, 370 246, 604/ 1,013, 637
Salt (common)........ 15, 559 551 53, 548, 916 16, 616, 264 59,774, 118| 20, 196, 565 69, 615, 662 19, 532, 276 70, 870, 767
8and and gravel._...... 315, 895, 407! 245,6060,928' 367,304,408 292, 559,011' 8393, 644, 618' 8 329 870, 466 424, 605, 6508 568,

7961 ‘MOOTUVEA STVHENIN

8¥



Sand and sandstone (ground) - - oo eocoooeeeeeeeeeaes 610, 789
late.

5, 258, 464

818, 479 343 792, 802 6, 922, 586

6, 7,163, , 922,
740, 260 12, 164, 276 930, 370 15,047, 481 8819,360 814,534,327 739, 640| 12, 706, 651
Sodium carbonate (natural) 9 200, 496 94,163, 714 351,075 7, 543, 769, 350, 688 8, 368, 037 323, 479 , 828, 033
Sodium sulfate (natural)... 186, 223 2,733, 853 6, 537 2, 199, 336 8 8 236, 825 3,217,000
Stone 10 222,548,750| 339,442,316) 250,844,240| 387,910, 538| 8284,155,499] 8 433,024, 525 299, 005, 371| 461, 064, 048
Sulfur: :
Ore for direct agricultural use..........._....._. long tons.. 5,392 101, 991 3, 247, 60,115 3, 945 75, 609 4, 686 91, 310
Frasch-process. oo coooooooeooaeo .-do.... 4,789,311 86, 208, 000 5,504, 714| 104, 000, 000 4,088,101/ 107, 300, 000 5,141,392 110, 925,000
Tale, pyrophyllite, and soapstone (ground).... ... 461, 896| 7, 523, 478 620, 750 10, 620, 743 636, 068 11, 322, 830 593, 147, 11, 347, 317
Tripoli 25, 525 , 564 43, 720 1,173, 647 37,476 1, 105, 135 35, 459 1,043,124
Vermiculite. oo 168, 819 1, 686, 419 208, 096/ 2,122, 427 209, 008| 2, 093, 953| 208, 906 2,081,993
Wollastonite. ... ... 500 7,000 16, 200 ) ©) (O] ®
Undistributed: Andalusite (1949), aplite, brucite, diatomite,
dumortierite (1949), epsom salt from epsomite (1949-51),
iodine, quartz crystal (1950), sharpening stones, sodium
carbonate (Wyoming 1949), topaz (1949), and minerals whose
value must be concealed for particular years (indicated in
appropriate column by footnote reference 6) ..o ooceoeo_|o oo ___ 8,104,563 ... _______ 9,824,259 ... _.____._ 16,026,333 .- ________. 15, 104, 190
Total nonmetallicminerals - ... . ... o oo |eeooo.___ 1, 559,000,000 . __..___.__. 1, 815,000,000 - .o 2, 075,000,000 - oo 2, 156, 000, 000
MINERAL FUELS
Asphalt and related bitumens (native):
Bituminous limestone and sandstone 1, 150, 931 4, 264, 989 1,184, 676 3, 522, 308, 1,378, 434 4, 159, 259 1, 570, 698 4, 687, 512
QGilsonite. . - 51, 462 1, 303, 584 66, 186 1,774, 330 65, 521 1, 895, 374 60, 740! 1,779, 815
881‘?0!1 dioxide, natural (estimat - 89, 376, 000 472, 334 369, 000 547, 436 161, 000 737,000 226, 250
oal:
Bituminous M. __________ 434,342, 373| 2,126,225, 715| 512, 528, 632| 2, 489, 228, 604 529, 879,295| 2, 614,219,188| 463, 137, 264| 2, 276, 189, 066
Lignite_ . coooo...._. 3, 092, 130 7,335, 553 3, 369, 966 8, 111, 730 3, 291, 104| 8, 043, 962| 3,017, 3 7,211,912
Pennsglvania anthracite. 42,701,724] 358, 008, 451 44,076,703 392, 398, 006 42,669,997) 405,817,963 40, 582, 5. 379, 714,076
Hellum (shipments)._...__ 51, 501, 421 , 795 80, 888, 990 1,027,913| 108, 970, 000, ,387,000] 145, 492, 000, 1, 891, 000
gagura{ gas.l.l P T 5,419, 736,000 344,034, 063| 6,282,060,000| 408, 521, 516| 7, 457,359, 000| 542, 964, 400| 8,013,457,000] 623, 649, 460
atural-gag liquids:
Natural gasoline and cycle products. ...42-gallon barrels 99,217,000| 303,136,000\ 109,679,000/ 321,832,000{ 118,377,000 369, 718,000| 121,482,000 371, 468, 000
L P-gases o e eeeeeees do 57, 869, 000 99, 054, 000 72, 282, 000 97, 773, 000 86,377,000| 138,443,000 102,033,000 161,692, 000
Peat._ .- 129, 532 1, 020, 014 130, 723 1, 142, 566 194, 416 1, 489, 225 210, 582 1,729, 511
Petroleum (crude)............_.. 1,841, 940, 000| 4, 674, 770, 000| 1,973, 574, 000| 4, 963, 380, 000| 2, 247, 711, 000| 5, 690, 410, 000(122,289,836, 000/12 5,785,230,000.
Total mineral fuels_.._._.__..._......._.._.__. ---["7,920,000,000|- ... ....__.. 8, 689,000,000 .- .- __.___ 9,779,000, 000| - .- ______. 9, 615, 000, 000
Grand total mineral produetion. ..o o 10, 580, 000, 000 - = e e 11, 855,000, 000]- -« oo oo oo 13, 524, 000, 000« - - o oo 13, 382, 000, 000

1 Production as measured by mine shipments or mine sales g:cluding consumption by
producers), except that fuels and the following additional minerals are strictly produc-
tion: Gypsum, lodine, magnesite, pyrites, bauxite, and mercury. Excludes uranium
ores and monazite.

3 Beglnnln% with this volume asp! t and related bitumens, carbon dioxide, helium
and ‘Peat are included with mineral fuels.

3 Value included with “Metals, undistributed.”

¢ Excludes sharpening stones, value for which is included with *“ Nonmetallic minerals,
undistributed.”

§ Weight not recorded.

¢ Value included with “ Nonmetallic minerals, undistributed.”

7 Excludes clays sold or used for cement as follows: 1949—6,676,000 short tons, $4,573,000;
1950—7,080,000 tons, $5,574,000; 1951—7,804,000 tons, $8,052,000; 1952—8,439,000 tons,

,646,000,

8 Revised figure.

¢ Excludes production from Wyoming, value for which is included with ‘‘Nonmetallic
minerals, undistributed.”

10 Excludes abrasive stone, bituminous limestone, bituminous sandstone, and ground
soapstons, all included elsewhere in table. Also excludes limestone for cement and lime.

1 Includes small quantity of anthracite mined in States other than Pennsylvania.

Final figure. Supersedes preliminary figure given in commodity chapter.
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TABLE 3.—Metals and nonmetais

(except fuels) produced in continental United States and principal producing States in 1952

Rank Prineipal producing States
in Mineral
value In order of quantity In order of value
Abrasive stone: -
60 Grindstones and pulpstones _| Ohio, West Virginia, Washington. . . .o oceeoecmacmmaacaaa- Rank same as for quantity.
75 MillStONeS .- oo - oo e mmaem Not available. o oo oocccaemcaaaaaaaan North Carolina.
66 Pebbles (grinding) .. Minnesota, North Carolina, Wisconsin, Texas- _| Minnesota, Wisconsin, North Carolina, Texas.
71 Sharpening stones...... Arkansas, New Hampshire, Indiana........ Rank same as for quantity.
69 Tube-mill liners (natural) Minnesota, North Carolina, Wisconsin... Do.
55 | Antimony ore and concentrate. ... ocoococoooo-- Idaho, Nevada, Washington, California. ... cococeeceaee-- Do.
59 | Aplite..._ Virginda. .o ccceeeoe.- - Do.
36 | ASDeStoS. - oo oo cccccccmecmmcm————e Vermont, Arizona, Georgia. - .- Do.
27 | Barite (crude)--.. ——- _.| Arkansas, Missouri, Georgia, Nevada..-ccccoococcaaaanns Do.
26 | Bauxite.. eeemmmmmmmecmmcmccmm—cmm—= Arkansas, Alabama, Georgia. .o oocoocooocoocooooaaaoaaan Do.
61 | Beryllium concentrate. South Dakota, New Mexico, Colorado, New Hampshire... Do.
21 | Boron minerals California. .o coo.-.- - . - Do.
17 | Bromine Texas, Michigan, California, West Virginia_____.......__. Michigan, Texas, California, West Virginia. .
68 | Brucite........... --- | Nevada - oceeeomaccacocccccocccccomecamcammmamccccccacecan Rank same as for quantity.
35 | Calcium-magnesium chloride. . .cocoocamaoaao - Michigan, California, West Virginia, Ohio.__........____ Do.
1 | Cement. - Pennsylvania, California, Texas, New York ... .._....__. Do.
45 | Chromite.... California, Oregon. ..o ccecmeecmmmamamanann Do.
8 | Clays.. - Ohio, Pennsylvania, Georgia, Missouri-............... Georgia, Ohio, Pennsylvania, Missouri.
57 | Cobalt (content of Ore) .. - ccccememmmomamcneaeae Pennsylvania, Idaho - _| Rank same as for quantity.
72 | Columbium-tantalum concentrate ---| North Carolina, Colorado, South Dakota. Do.
4 | Copper (in ores, tC.)--cacocecmammmmecamacanaaaa- Arizona, Utah, New Mexico, Montana..... Do.
31 | Diatomite - - California, Nevada, Oregon, Washington.__....___. Do. f
65 | EMery.ccoeececcccaccccccmamanmacam—————————e eW YOrK. . cooececcccccccnann Do.
37 | Feldspar (Crtde) - ccoecccceccccccacmccnacmmnm———— No]rlgl Carolina, South Dakota, Colorado, New Hamp- | North Carolina, New Hampshire, Colorado, South Dakota.
shire.
20 | FIUOISPAY - - e coccccccccccccecmmm - Illinois, Kentucky, Colorado, Utah Illinois, Kentucky, Colorado, New Mexico.
53 | Garnet (abrasive) .. oo eecmmemaas New York Idaho, Florida. Rank same as for quantity.
58 | Gem stones Not available. . .- - California, Oregon, Texas, Nevada.
13 | Gold (inores, etC.) .- ceeommcmc e cc e eceeaeeen South Dakota, Utah, California, Colorado... ... Rank same as for quantity.
55 | Graphite:
Amorphous. [, Rhode Island Do.
(] 571751 110 T Texas, Alabama - Do.
19 | Gypsum (Crude)a-ccecccceccmcammmcanamanenaaaa- Michigan, California, New York, IoWa...occoooooocaooanan Michigan, New York, Iowa, California.
46 | Todine.....occceaan.. ---| California .| Rank same as for quantity.
2 | Iron ore (usable).... - --.| Minnesota, Michigan, Alabama, Utah Minnesota, Michigan, Alabama, New; York.
49 | Kyanite..._ -| Virginia, South Carolina . Rank same as for quantity. .
7 | Lead (In ores, €tC.) - ccccccmcccocamamcmcacccmanae Missouri, Idaho, Utah, Colorado. - - - cecacaceaoaaooaoe Do.
10 | Lime (open-market) - Ohio, Pennsylvania, Missouri, Illinois Do.
47 | Lithium minerals. _ Soutil Dakota, North Carolina, California. .-acocaaaceooe Do.
39 | Magnesite (erude) - .- coocooeoococecammammaaae Washington, Nevada, California Do.
22 | Magnesium chloride (for magnesium metal)...... Texas. - Do.
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Magnesium compounds from sea water and brines | Michigan, California, New Jersey . - - o vecomeeocemccacncana-
(except for metal).
Manganese ore. ----| Montana, California, New Mexico, Arkansas......o........
Manganiferous ore. .. oo cecoeoecmecccmomacaacacanoz Minnesota, New Mexico, Michigan, Montana. ...
llti{anlgani(erous residuum. ..o oo New Jersey .
arl:
CalCareous. oo m e ccm e cc e Michigan, Virginia, Wisconsin, Indiana... ..o ..c.......
Greensand. ceeee v e cecmamcccmmacnaaes New Jersey.. -
MerCUIY e a e ca e acccaccccccc e am e California, Nevada, Idaho, Oregon. ... occooocaoceeo.
ims —-- Nor(t,h Carolina, Georgia, Arizona, Colorado
T < S, ceeef-2---do e mmmeoseeemeeemmmmemeemme e m——man
Sheet. oo am e North Caroling, New Hampshire, Idaho, Connecticut
Molybdenum (content of ore and concentrate)....| Colorado, Utah, Arizona, New Mexico. ..o -
vine__..... ----| North Carolina, Washington__._.__________
Perlite (crude) . ccenoceeomeaeaaa. - New Mexico, Nevada, California, Colorado-.
Phosphateroek. ... .| Florida, Tennessee, I&aho, Montana. e ocecoo e
Platinum-group metals (crude)-.-. California. e eee o ccmccc e -
Potassium salts. . - New Mexico, California, Utah, Michigan._ .. . ...........
Pumice and pumicite New Mexico, California, Idaho, Colorado-.
Pyrites ‘Tennessee, éauforma, Virginia, Montana
Quartz from pegmatites and quartzite ....._..__. Washington, California, North Carolina, Connecticut.
Salt (COMMON) . oo oo oo Michigan, New York, 6hlo, TeX8S.- cccmcmeccmaccaaan -
Sand and gravel .. eo oo California, Michigan, Wisconsin, Ohio._.
Sand and sandstone (ground) Illinois, New Jersey, West Virginia, Ohio..
Silver (in ores, ete.) ccaeo_.- Idaho, Utah, Montana, Arizona. ........... -
Pennsylvania, Vermont, New York, Georgia.._...._..._.._
Sodium carbonate (natural).. _{ California, Wyoming . .. ... cococeeuceeeo . -
Sodium sulfate (natural)... .| California, Texas, Wyoming___________
StoNe. . caeccaccceccaae Pennsylvania, Ohio, Illinois, Michigan._ .
Sulfur (Frasch-process)...co...... Texas, Louisiana. ....oococaocoeooan
Sulfur ore for direct agricultural use..._... Neva&a, California, Wyoming__.________._____
Tale, pyrophyllite, and soapstone (ground] .| New York, California, North Carolina, Vermo:
Tin (content of ore and concentrate)............. Colorado, North Carolin@......c..... .
Titanium concentrate: .
TImenite. - oo cceaicaas New York, Florida, Virginia, North Carolina._....._...__
RUtile oo e Florida.._.._. - -
B o 10 U Tlinois, Missouri, Pennsylvania. ..o cooecoomvoaans
Tungsten concentrate. ..o ooomcomocacna- California, Nevada, North Carolina, Colorado
Vermiculite. o oo oe oo eacaaaas Montana, South Carolina, Wyoming, North Carolina......
Wollastonite. eecmecneeemmammacccm———- New York, California. .-« one oo cicceccccanes
Zine (10 0res, etC.) v mcccenoccacomi e Montana, Idaho, New Jersey, Oklahoma. .
Zirconium concentrate......... nemevaemtaccecsacs Florida. ccoeencemecaaaaaan necmmememacasraceemcaneareemnans '

Do.

Montana, California, Nevada, Arkansas.
Banllg same as for quantity.
0.

Michigan, Virginia, Nevada, Indiana.
Rank same as for quantity.

0.
North Carolina, Georgia, Idaho, Arizona.

North Carolina, Georgia, Arizona, Pennsylvania.

North Carolina, Idaho, New Hampshire, South Dakota.
Rank same as for quantity.

0.
Nevada, New Mexico, California, Colorado.
Florida, Tennesses, Montana, Idaho.

Rank same as for quantity.

Do.
California, New Mexico, Oregon, Idaho.
Rank same as for quantity.

Do. .
Michigan, New York, Louisiana, Kansas.
California, Ohfo, Michigan, Pennsylvania.
Tlinois, West Virginia, New Jersey, Ohio.
Rank same as for quantity.

Pennsylvania, Vermont, New York, Virginia.
Rank same as for quantfty.

0.
Pennsylvania, Ohio, Illinois, New York.
Rank same as for quantity.

Do.

Do.

Do.

Do.

0.
Missouri, Illinofs, Pennsylvania.
Rank same as for quantity.
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TABLE 4.—Value of metals and nonmetals (except fuels) produced in continental United States, 1949-52, by States, in thousands of dollars

and principal minerals produced in 1952

1952
State 1949 1950 1951
Value | Rank Tl;‘fré’?ltlgtgil Principal minerals, in order of value

Alabama. ... , 21 68, 606 79,197 84,623 15 2.25 | Iron ore, coment, stone, lime.
Arizona.. 181,070 207,379 243,856 231, 669 .15 | Copper, zine, lead, silver.
Arkansas. 20,145 26, 424 28, 468 28, 682 33 .76 | Bauxite, sand and gravel, barite, stone.
California 171,197 201, 682 1247,311 244, 508 2 6.49 | Cement, sand and gravel, stone, boron minerals.
Colorado. 54,774 72,472 85,848 87, 588 14 2.32 | Molybdenum, zine, lead, cement.
Connecticut. . - 4,854 5,640 16,213 7,063 43 .19 | Stone, sand and gravel, lime, clays.
Delaware. 335 522 1584 677- 48 .02 | Sand and gravel, stone, clays.
District of Columbia. 63 60 82 7 49 [0) Clays.
Florida... 54, 257 68, 745 77,285 79,080 16" 2.10 | Phosphate rock, stone, cement, sand and gravel.
Georgia 35,353 44,016 147, 509 52,200 25 1.39 | Clays, stone, cement, sand and gravel.
Idaho- oo ooeoe . 64, 267 79,077 82,795 77,060 17 2.05 | Zine, lead, silver, sand and gravel.
Ilinois. 70, 411 0, 320 3, 225 97, 606 12 2.59 | Stone, cement, sand and gravel, fluorspar.
Indiana 47,123 57,714 65,135 63,719 20 1.69 | Cement, stone, sand and gravel, clays.
Towa. .. 30, 529 34,777 , 488 47,074 29 1.25 | Cement, stone, sand and gravel, gypsum.
Kansas.. 4, 528 52,221 54, 508 , 423 23 1.50 | Cement, stone, zine, salt.
Kentueky - oo 18,950 20, 422 23, 249 25,151 35 .67 | Stone, clays, cement, sand and gravel.
Louisiana. . - 37,226 42,464 47,279 56,811 22 1.51 | Sulfur, cement, salt, sand and gravel.

aine... 6,663 7,399 8,479 , 923 42 .25 | Cement, sand and gravel, stons, slate.
Maryland 16,956 19,516 122,683 23, 692 36 .63 | Sand and gravel, stone, cement, clays.
M 03 K] 77 P 12,442 16,006 16, 946 17,715 39 .47 | Stone, sand and gravel, lime, clays.
Michigan... 153,166 185,275 217,920 217,450 <« 5 5.77 | Iron ore, cement, sand and gravel, salt.
Minnesota 257,486 331, 554 433,096 397, 441 1 10. 55 | Iron ore, sand and gravel, stone, manganiferous ore.
Mississippi. , 276 3 6, 698 6,902 44 .18 | Clays, cement, sand and gravel, stone.
Missouri 96,190 100, 672 121,712 128, 825 10 3.42 | Lead, cement, stone, lime.
MONEANA - - - e 65, 636 74,221 94, 998 91, 663 13 2.43 | Copper, zinc, manganese ore, lead.
Nebraska.__...... 9,372 10,720 |. 11,678 12,853 41 .34 | Cement, sand and gravel, stone, clays.
Nevada....... 37,372 48,499 157,674 64, 231 19 1.70 | Copper, tungsten, zing, gold.
New Hampshire...._...... R , 390 , 711 1,295 1,941 45 .05 | Sand and gravel, stone, feldspar, mica.
New Jersey... 38,403 46, 205 58,809 57,117 21 1.52 | Zing, stone, sand and gravel, iron ore.
New Mexico.-. 62,138 73,904 97,497 107,384 11 2.85 | Potassium salts, copper, zinc, lead.
New York...._. 121,835 140,032 | 1169,993 161,716 8 4.29 | Cement, fron ore, stone, sand and gravel.
North Carolina, 19,650 26,156 29, 474 34,713 30 .92 | Stone, sand and gravel, tungsten, feldspar.
North Dakota. 1,787 , 2, 389 1,866 46 .05 | Sand and grave), clays, stone.
Ohio..... . 99, 223 111, 506 137,839 137,448 9 3.65 | Stone, cement, lime, sand and gravel.
[0):4 51 SN 31,169 35,450 44,422 47,288 28 1.26 | Zinc, cement, stone, lead.

[
[

3961 ‘MOOgUVHX STVIENIN



(07 21,705 ,483 28,374 26,637 | 34 .71
Pennsylvania —---| 168,103 | 105,204 | 226,567 | 213,243 6 5.66
Rhode Island - __J1TITTTTTTTTTT 929 1425 1,218 250 47 .03
South Carolina_____-___711TITTTTITTITT 9,026 11,394 11,286 14, 531 40 .39
8outh Dakota._______ . 11T ITITITTIT T 26, 653 32,693 129,553 30,455 31 .81
Tennessee 55,390 62,295 72,855 74,908 18 1.99
Texas. ... 142,636 | 160,947 ,487 | 198,368 7 5.27
Utah._ 145,287 |  193)040 | 219,305 | 227,256 4 6.03
Vermont. 7,384 18,563 | 118,516 17,891 37 .47
irginia. 33,906 40,774 45,224 49, 509 27 1.31
Washington_ 34,779 43,176 48,396 50,003 26 1.33
West Virginia ______7_Z717TT7ITTITTTTITT " 820 26,893 33,001 20,743 32 .79
Wisconsin._ . _J_ TTTIIITITTITITTITT T 35,868 41,683 48,345 55,706 2 1.48
Wyoming___ 11,926 12,368 16,192 17,873 38 47
T S 2,660,000 | 3,166,000 | 3,745,000 | 3,767,000 |-..._._. 100.00

Stone, sand and gravel, cement, diatomite.

Cement, stone, sand and gravel, lime.
Stone, sand and gravel, graphite.
Stone, clays, cement, sand and gravel.
Gold, stone, cement, clays.

Cement, stons, zinc, phosphate rock.
Sulfur, cement, sand and gravel, bromine.
Copper, lead, gold, iron ore.

Stone, asbestos, slate, copper.

Stone, cement, sand and gravel, zine.

Cement, sand and gravel, zine, stone.
Sand and gravel, stone, cement, lime.
Sand and gravel, stone, iron ore, zine.
Clays, cement, sand and gravel, stone.

Cement, iron ore, stone, copper.

1 Revised figure.
2 Less than 0.005 percent.
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FiGuRE 2.—Value of metals and nonmetals (except fuels), produced in continental United States and
Alaska, 1952, by States.
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TABLE 5.—Mineral production in the United States, 1949-52, by States !

ALABAMA
1949 1951 1952
Mineral Sléort:1 tons Slzort] tons
unless unless
otherwise Value otherwise Value
stated) stated)
Cement 2 376-pound barrels..| 9,304,348 | $20,320,658 10, 586, 825 $25, 084, 379
Olays (except for cement) 856, 719 934, 262 918, 598 1, 560, 858
Iron ore (usable) long tons, gross weight__| 7,314,204 27, 553,175 8,181,737 37,940, 412
Lime (open-market) . - , 446 , 203, 455, 953 4, 458, 604
Manganese ore (35 percent or more Mn)_______________ . grossweight_|....______| .| w8 @& |________ |\ T T T
S8and and gravel. . 3, 296, 582 2,268,013 3, 535, 871 2, 955, 630
Stone (except for cement and lime) --| 2,636,930 6, 039, 867 2, 818, 421 7,948, 410
Undistributed: Bauxite, guzzolan cement, graphite, mica (1952), salt
(1952), and minerals whose value must be concealed for particular
years (indicated in appropriate column by footnote reference 3) 2,801,380 |.ocooooeoo.| 8,372,980 | ___.__. 4,674, 458

Total. oo - 63,211,000 |-caooooco..[ 68,606,000 |...._.._____ 84, 623, 000

Total mineral fuels ,694,000 || 90,369,000 |...___.__._. 73, 769, 000

Total Alabama.. 143, 905, 000 158, 382, 000

ARIZONA

Clays. 189, 854 $432, 813 226, 672 $579, 175
Copper (recoverable content of ores, etc.). - 359,010 | 141,449,940 415, 870 191, 527, 996
Fluorspar..... 846 3 1,623 3
Gold (?ecoverable content of ores, €tC.) . cceooo oo troy ounces. . 108, 993 3,814, 755 116, 093 3,932,425
Gypsum (crude) c—— 3 3 3 28, 285
Lead (recoverable content of ores, etc.) 33, 568 10, 607, 488 17,394 5,319, 440
Lime (open-market). . 43, 529 607, 709 54,023 757,390
Manganese ore (35 percent or more Mn)___________________ gross weight.__ 223 @) 173 ®
Manganiferous ore (5 to 35 percent Mn) do 224
Mica (scrap). - (3; ) 1,763 3
Molybdenum (content of ore and concentrate) .__.............. pounds. . @ ® 1,172,740 1,987,418
Perlite (crude) 519 2,670 [O) 3)

d and gravel.. 1, 511,953 970, 813 2,691, 100 1, 635, 903
8ilver (recoverable content of ores, ete.) .. ... troy ounces..| 4,970,736 4, 498, 767 5,120, 985 4, 254,941
Stone (except limestone for cement and lime). - 356, 050 203, 205 308, 88. 355, 709
Tungsten concentrate 60-percent WOj3 basis. . ® 11 251, 136

For footnotes, see end of table,
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TABLE 5.—Mineral production in the United States, 1949-52, by States I—Continued

ARIZONA-Continued
1949 1950 1951 1952
Mineral Stzort:1 tons Slzgll'ltl tons Shgletl tons Shoﬁ tons
unless ess ess unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) sta stated)
Zine (recoverable content of ores, 8tC.) - . . _acecooacococaccmoeaoomeaas 70,658 | $17, 523,184 60,480 | $17,176,320 52,999 | $19, 291,636 " 47,143 | $15,651,476
Undistributed; Asbestos, barite, beryllium concentrate (1949-51), ce-
ment, feldspar, gem stones, lithium (1951), mercury (1951), pumice
(1949, 1951-52), quartz, vanadium, and minerals whose value must be
concealed for particular years (indicated in appropriate column by
footnote reference 3) —- 958,882 |ooececeeeon 3,374,993 |-coooonennn- 63,577,171 | oaeaaal 5,388, 080
181,070,000 |- -eeveeena- 207,379,000 |..cemoenaaae 243, 856, 000 231, 669, 000
2811 O —— 27,000 {-ccomcmmnn- 30,000 |-—ceeunmmen- 33, 000
181,094,000 |- ceoeeemane 207, 406,000 |- -conceenne 243, 886,000 |- ceceaeeaae 231, 702, 000
ARKANSAS
Barite (crude) . . .o cocccomocemmmocemo e ceacm o - 363, 382 $2, 907, 056 343,168 $3,088, 512 407, 085 $3, 765, 536 428,522 | ¢$3,063,828
Bauxite... mmemmmmemccemm——— long tons, dried equivalent__| 1,094,924 , 433,964 | 1,307,335 7,631,535 | 1,815,274 12,259,742 | 1,603,833 10, 235, 254
Clays (except for t) cee- - 433,909 1,067, 033 , 826 996, 483,059 1,198, 458 546, 334 1, 507, 692
Gem stones and industrial diamonds. - --.-carats__ 1246 L0 1004 (S AU IS PRSI PO
Iron ore (usable) __long tons, gross weight__ - 1,444 ® 1,343 3 115 ®)
Lead (recoverable content of ores, etC.) .- oo oo ccommmmmmemaaooaao 316 9 2,430 33 11,418 ’ 4 1,288
Manganese ore (35 percent or more Mn)_ gross weight__ 2, 851 3 1,224 @3 3,718 2,246 [Q)
Manganiferous ore (5 to 35 percent Mn) ..o e oooeoeiimmnaaaes do.._- 5, 5556 3 6, 359 @ 1,429 3 896 ®
giu}d and gravel. . . oo oo cceemememmmmccecmcccmme—ecmeammemnan 2, 507, 244 2, %328’ 474 | 4, 11:8, 080 3, 4346’ 578 | 3,868, gég 3, ?32, 54 5, 0131, 095 4, 277, 219
1Y S - - 1
Stone (except limestone for cement and lime) . . .o mcoomiamananas 81,279,250 | 82,247,236 | 3,952,720 7,419,110 | 2, '535:.746 3,216,426 | 82,967,479 | 83,346,201
Zine (recoverable content of ores, ete.) ... - 1 248 8 i 2,272 50 3 26 8,632
Undistributed: Abrasive stones, cement, gypsum, lime, sand and gravel
(1949), stone (unclassified 1949, dimension miscellaneous 1952), and ;
minerals whose value must be concealed for particular years (indicated
in appropriate column by footnote reference 3) - 5,369,172 |1 oeeeaas 3,936,998 | o ceeeoaaaa- 4,254,805 |-cceceenaaae 4,641, 801
11]7:) DR . 20,145,000 |- ooneoenaoo- 26,424,000 |- ocoooaooon 28,468,000 |--coecauanan 28, 682, 000
Total mineral fuels____......... .-| 89,378,000 |..cconooeea- 92,218,000 |.ooooiooaan 90, 226,000 |- -coceacounn 87, 653, 000
Total ATKANSAS o oo oo occcmmcmcmmmmmcmmmcmmmmccmmmm 109, 523, 000 118, 642, 000 118,694,000 |---ueoneennn 116, 335, 000
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CALIFORNIA

Antimony ore and concentrate gross welght_ | oo e e e e m e e emem oo 9 ®)
Boron minerals. - 467,592 | $11, 511,893 647,735 | $15, 890, 000 862, 797 | $20, 030, 000 583,828 | $14, 105, 000
Calcium-magnesium chloride............ 75-percent (Ca, Mg) Cl; basis. . 11, 166 204, 024 ®) 3 3 - 3 3) 3
Cement.....__ 376-pound barrels..| 23, 201, 982 57, 464, 213 | 26, 685, 004 65, 258, 675 | 28, 956, 470 77,753,697 | 29,786, 245 79, 457, 745
Chromite.-..__... .- gross weight._ 433 11, 662 404 ) 6, 302 5447, 769 , 713 61, 269, 000
Clays (including fuller’s earth) 5______ 1,391, 088 2,744,069 | 1,454,846 2,904,750 | 1,615,241 3,757,325 | 1,886,649 3, 993, 052
Copper (recoverable content of ores, ete.) 6 255, 706 646 268, 736 921 445, 764 800 7, 200
Gem stones (estimated) - - (10) @3 (10) 3 (10) ® (10) 100, 000
Gold (recoverable content of ores, €t€.) v oo oeoceoocoee . troy ounces. . 417, 231 14, 603, 085 412,118 14, 424, 130 339, 732 11, 890, 620 258,176 9, 036, 160
Gypsum (crude, - 753, 581 1, 852, 452 962, 373 2,462,604 | 1,092,883 2,602,758 | 1,236,430 2,721,134
Iron ore (usable ———— long tons, gross weight.. 584,109 (¢ 849, 489 3 1,182, 799 3 1, 463, 239 3)
Lead (recoverable content of ores, ete.) 10, 318 3, 260, 488 15, 831 4,274, 370 13, 967 4, 832, 582 11,199 3, 606,078
Lime (open-market). ... e 153, 483 2, 516, 262 171, 440 2,722, 835 203, 344 3, 366, 959 238, 957 3,752,738
Magnesium compounds from sea water and bitterns (K?rtly estimated) :
g0 equivalent.._ 27,600 1, 770, 000 43,300 2, 730, 000 53, 900 3, 564, 500 50, 204 3, 529, 362
Manganese ore (35 percent or more Mn) ..oococeceeeooue.. gross weight.__ 280 ®) 37 ®) . 8, 081 @
Manganiferous ore (5 to 35 percent Mn) ..o ceooeoooooo__ do.... 386 @ 640 Fi 0 (I T 56 @
Mercury...... 76-pound flasks. . 4,493 357,014 3, 850 312, 851 4,282 899, 777 7, 241 1, 441, 683
Perlite (crude).......... - 4,043 27,158 ) ® (3) 3 ) (O]
Pumice and pumieite.._..._.._ - 149, 878 799, 602 157, 497 970, 826 264, 411 1, 228, 569 129, 780 793,716
Salt (common) - 964, 807 4,110,271 868, 496 3,816,655 | 1,275,574 5,261,780 | 1,148,693 4, 880, 392
Sand and gravel__..._....___ . 36, 279, 816 30,198, 924 | 41,894,039 35, 547, 558 | 46, 927, 452 41, 279, 835 | 53, 051, 260 43, 633, 125
Silver (recoverable content of ores, €t¢.) o - o oo moooeeo oo troy ounces. . 3 709,451 | 1,071,917 970,139 | 1,145,219 1,036,481 | 1,099, 658 995, 246
Sodium carbonate (natural) 200, 496 4,163,714 (3) 3) (3) 3) (3) ®)
Stone (except limestone for cement and lime). .. 11, 373, 700 12, 594, 048 | 11, 764, 630 13,998, 432 | 12, 537, 344 14, 714, 524 | 14, 374, 930 17, 697, 085
Sulfur ore for direct agricultural use. long tons.. 1,302 6, 44- 1,463 27,797 ®) 3 () 8
Tale, pyrophyllite, and soapstone, (ground). ... __ oo .o __ 83, 359 1,434, 046 109, 747 2, 069, 211 126, 784 2, 269, 771 120, 574 2, 868, 255
Tungsten concentrate. ..o oo ocmemeeenns 60-percent WO3 basis.. 962 3 2,025 3, 392, 244 , 007 11, 557, 326 2, 980 11, 360, 569
Zinc (recoverable content of ores, etc.) - 7,209 1,787,832 7,551 2, 144, 484 9, 602 3,495,128 9,419 3,127,108
Undistributed: Abrasive stones (1949), asbestos (1949-51), barite, bro-
mine, diatomite, feldspar, iodine, lithium minerals, magnesite, mica
(1952), molybdenum, platinum-group metals (crude), potassium salts,
pyrites, quartz, ground sand and sandstone, slate, sodium_ sulfate,
titanium concentrate (1949), wollastonite (1952), and minerals whose
value must be concealed for particular years (indicated in appropriate
column by footnote reference 3) 18,794,011 | ... 27,489,446 |oococemoa.. 36,875,670 |- ccoomaena. 35,753, 673
Total ... - 171,197,000 |-cccceeenne. 201, 682,000 |eeoaceoooo 5247,311,000 |-coceomoaaae 244, 508, 000
Total mineral fuels_._—__________ O 904, 415,000 |-~—-_______ 854, 365,000 |----___.__. 962, 070,000 |--oo - 969, 777, 000
Total California.._. —- 1,075,612,000 |.cocoeuonens 1, 056,047,000 |- ocoonao.o 51,209,381,000 |-cceeccnnen 1, 214, 285, 000

For footnotes, see end of table,

G NOIIDNAO¥Ud TVIEWNON ANV TVIIAN 40 XYVININAS TVOILSILVLS



TABLE 5.—Mineral production in the United States, 1949-52, by States I—Continued

COLORADO
1949 1950 1951 1952
Mineral . Slzort] tons Slzori:l tons Slzo;tl tons | S]%orl;l tons
unless unless unless unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Beryllium concentrate gross weight__ 144 $43, 200 97 $30, 500 $32, 339 54 24, 588
Clays (except for 254, 691 499, 204 310, 130 618, 814 443,403 958, 115 413, 386 931, 810
Copper (recoverable content of 0168, €tC.) oo m oo cccceaceeee 2,403 946, 782 3,141 1, 306, 656 3, 21! 1, 554, 608 , 606 1,745, 304
Feldspar (crude) long tons.. , 966 341,049 69, 457 329, 120 50, 451 283, 1 8 224, 385
Fluorspar._____. 22,324 763, 208 18, 489 654, 089 20, 661 820, 322 29, 185 1, 505, 968
Gold (recoverable content of ores, €tC.) _ccocccccaaacaaoo . troy ounces.. 102, 618 3, 591 630 130, 390 4, 563, 650 116, 503 4,077, 605 124, 6594 , 360, 7!
Gypsum (crude).-. - ) 62, 150 183, 976 0] ®) ®) 3)
Lead (recoverable content of ores, etc.) - 26, 853 8, 485 548 27,007 7,291, 890 30, 336 10, 496, 256 30, 066 9, 681, 252
Manganiferous ore (5 to 35 percent Mn) __ oo gross weight__ N 76 ﬁ‘)
Mica (scrap) 4, 60, 072 1, 467 27,068 1,882 32,901 ®) 3)
Molfbdenum (content of ore and concentrate) pounds..| 10, 482, 600 3 24, 090, 200 3 22,911, 949 3) 24, 557,149 ‘;
Perlite (crude).... 12, 7: 89, 105 13,691 95, 842 3) 3; [Q 3
Pyrites....... long tons.. 13,877 50, 498 ® 3 3 @ . 3)
Sand and gravel . .o 4,751, 431 2, 964, 5! 8,154, 287 3,940,439 | 6,916,631 4,452,489 | 8,461,039 6, 268, 367
8ilver (recoverable content of ores, ete.) .. ccoaeoeaaaal troy ounces..| 2,894,886 2,620,018 | 3,492,278 3,160,688 | 2,787,882 2,523,174 | 2,813,643 2, 546, 489
Stone (except limestone for cement and lime) . oo e 81, 816, 790 | 82,803,538 | 81,679,960 s 2 776,331 | 1,470,123 2,834,376 | 1,708,872 2, 566, 401
Tin (content of ore and concentrate) .- ccccccoeoacaoaaac.. long tons.. 7 37,410 15 31 165 18 54,0 13 33, 723
Tungsten concentrate. .- oo oeocceoccmcaccanaa- 60-percent WOa basis. . ) 196 302, 248 336 1,092, 780 625 2, 364, 664
Zing (recoverable content of ores, etc.) .. . 47, 703 11, 830, 344 45,776 13, 000, 384 55,714 20, 279, 896 53, 203 17, 663, 306
Undistributed: Cement, columbium-tantalum concentrate, gem stones, lime
(1949), pumice and pumlclte (1950-52), stone (dlmensxon, unclassified
1949—50), sulfur ore (1949-50) vanadium, vermiculite (1949-50), and
minerals whose value must be concealed for particular years (indi-
cated in appropriate column by footnote reference 3) 19,647,411 | _._____ 34,159,514 |-__..._ eeee-| 36,856,248 | ... 37, 680, 2356
Total ..o 54,774,000 |oceeeacanan 72,472,000 85,848,000 |-ocooooaooo 87, 588, 000
Total mineral fuels 85, 099, 000 82, 426, 000 93, 687,000 |- o... 100, 001, 000
Total Colorado.. 139, 873, 000 164,898,000 |.eoeeeoeenns 179,435,000 |-ccoeeecouae 187, 589,000
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CONNECTICUT

Olays. 289, 090 $216, 829 292, 367 $236, 317 275, 900 $252, 725 157, 500 $157, 500
Feldspar (crude) long tons.. 12, 659 , 044 13, 580 101, 851 13,811 107, 083 10,929 87,432
Quartz from pe tites and quartzite. 16, 225 97, 350 27, 560 166 810 29, 273 175,638 3)

d and gravel 2, 648, 343 1,587,446 | 2,998,424 1, 861,741 |52, 321,715 | 81, 708,010 | 2,581,247 1,933,214
Stone (except limestone for lime) 1, 695, 650 2,460, 547 [ 81,860,700 | 8 2 789 532 | 2,278,466 3,360,378 | 2,837,045 4,101, 060
Undistributed: Nonmetallic minerals, and minerals whose value must :

be concealed for particular years (indicated in appropriate column by
footnote reference 3) 396,810 |-ccacemacnan 483,981 |occcmcnnnn 608,407 |.ccaceeaens 783, 691
Total 4,854,000 |ooocoooooo-. 5,640, 000 86,213,000 |-cceecoeaon- 7,063, 000
Total mineral fuels. 33,000 |-cccecacanan 35,000 |-veocanaanan 34,000 |-ccueeamennn , 000
Total Connecticut. .. 4,887,000 |.ccomccnnnnn 5, 675,000 86,247,000 |.ooooononen 7,125, 000
DELAWARE
Olays. 33, 212 $46, 293 41, 000 $40, 375 35, 950 $35, 450 (3) ®)
B8and and gravel. . - 233, 977 196, 451 367, 524 201,715 s 454 563 8 303, 643 515, 399 $382, 484
L2170 T USRS 37,240 92,100 77,050 190 113 99 201 245, 002 94, 011 251, 7569
Undistributed: Nonmetallic minerals, and mmerals whose value must
be concealed for particular years (indlcabed in appropriate column by
footnote reference 3) - RO RS SNRIY (NI UPIPIRIUS) [EIUPIIPIOUIRNY HOUOIOUPII USROS IS 42, 805
Total Delaware. . ..o oae i ccccccaecensaaa e cman PR P, 335,000 |-eoocoananne 522,000 f---coceeenn 8 584,000 f-eccocoonen- 677, 000
FLORIDA
Olays (including fuller’s earth) °._. .- 95, 516 $1, 446, 544 126, 852 $1, 954, 641 132, 563 $2, 288, 855 112,113 $1, 085, 587
Phosphate rocK. ..o vt cacccecemccac e long tons..| 6, 815 989 37 857,083 | 8,085, 870 45,377,842 | 8,406,831 50, 262, 562 | ' 8, 781,125 51, 541,799
8and and gravel. 243 898 l 879 733 | 2,793,865 2,806,431 | 4,418,573 4,300,682 | 4,154,613 3, 848,077
8tone (except limestone for cement and ime)... .o oo o oceoooo_o 4, 215, 090 4,748,253 | 5,313, 400 6, 885, 304 32, 966 9 419 682 | 7,830,634 9, 577, 541
Undistributed: Cement, abrasive garnet (1951-62), lime, calcareous marl
(1949), titanium concentrate, and zirconium concentrate. 8,324,380 |accccacana-. 9, 720, 632 11,013,358 [-caccaacenan 12, 126, 687
37 D wee| 54,267,000 |oooooeanaao. 66, 745,000 |_...... cemeu| 77,285,000 {...o-. ———— 79, 080, 000
Total mineral fuels. ——— - - 761,000 |.ococeocanen 972,000 |-cucecccmann 1,263,000 |-ccecmacanen 1 255 000
Total Florida. ... - 55,018,000 |-cuomeuce--o 67,717,000 |<ceececuncnn 78, 548,000 |-veeceoenuen 80, 335, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1949-52, by States !—Continued

GEORGIA
1949 1950 1951 1952
Mineral S?gll;tl tons S)%ort1 tons Slzml']t;l tons Slzortl tons
ess unless - (unless unless
otherwise |  VAIU® | othorwise |  VAIUe | 'othorwise | VRIS | gpherwise | VEIU®
stated) stated) stated) stated)
Barite (Crude) - oo oo o e ccceccccecccecmmccm—————— . 50, 267 $465, 325 3 ®) (3) ® (3) @)
Clays (including fuller’s earth) o . . 1, 983, 001 16, 653,426 | 2,325,292 | $20,937,991 | 2,528,509 | $23,000,280 | 2,490,167 | $23,033,977
Gold (recoverable content of ores, €t¢.) oo ocecacaoaeoo troy ounces.. 18 (51110 I IR, 3 106 |mmem e e e
Iron ore (usable) .. ..o ... _long tons, gross weight._ 228, 689 692, 649 202, 427 677,248 357, 764 1, 339, 248 319, 959 1, 439, 251
Lime (0pen-market) - - - - oo cmceccmaaan 7,028 67, 252 11, 998 121, 556 10, 616 104, 626 7,854 s
Mica (sheet)- .- _occoooo_- --bounds.. 3) ®) (3) 3 3) 13,010 18, 852
Sand and gravel . ... ciccccccccmeean 11984, 488 11 757, 680 111, 211, 782 11936, 726 | 1,226,231 1,041,561 | 2,133,970 2, 029, 367
Sand and sandstone (ground) ... __..___._. - 771 7,712 1,176 11, 760 1,874 18, 740 1,7 )
Stone (except limestone for cement and lime}) ... _| 84,156, 226 88,427,627 | 86,144,980 | 811,917,482 | 85,234,131 | 514,813,413 | 7,141,923 18, 114, 604
Talc and soapstone (round). .. .o iice e ccmamcenas 49, 338 580, 4056 ), 74 4,148 77,896 823,133 56, 491 , 144
Undistributed: Asbestos, bauxite, beryllium concentrate (1952), cement,
feldspar (1949-61) kyanite (1949), scrap mica, sand and gravel (non-
commercial, 1949-50), slate, stone (marble and dimension unclassified,
1949-50), and minerals whose value must be concealed for particular
years (indicated in appropriate column by footnotereference 3) ... ... |- ..o 7,700,505 |-cceeecaaooe 8,639,256 | ..____..... 6,277,955 |-ccaceecao-- 6, 805, 259
......................................................................... 35,863,000 |__._..._.__.| 44,016,000 |._.___._____| 847, 509,000 52, 200, 000
Total mineral fuels. .o eecacaaas 155,000 [--eoeeeoaoee 41,000 |-.oooooo 46, 000 198,
Total Georgia. .. e cc e e | emmme e 35, 508,000 |--ocoeauuaes 44,157,000 |.coooeoo. 5 47, 555, 000 52, 398, 000
IDAHO
Antimony ore and concentrate. ... .. .oooooooccaaoano. gross weight_ 4,838 $1,053, 177 6, 868 ®) 8, 805 3) 4,173 ®
Clays (except for cement) ... ..o iececcceeeceas 24, 850 30, 780 25, 858 $30, 811 28,281 $42, 545 23, 533 $24, 683
Cobalt (content of ore).............. . R RS R (R 196, 516 ®)
Copper (recoverable content of ores, tC.) - .- vccococcmomcacaaacancanaaan. 1,438 566, 572 2,107 876, 612 , 160 1, 045, 440 , 213 1, 556, 092
QGold (recoverable content of ores, ete. )-- -troy ounces. . 77,829 2, 724, 015 79, 652 2,787,820 45,064 1,577, 240 32,997 1,154, 895
GypBUM (Crude) - oo oo oo oo e ce e 65 293 400 1,
. Lead (recoverable content of ores,ete.)- 25, 068, 484 100, 0256 27, 006, 750 76,713 26, 542, 698 73,719 23, 737, 518
ecr;:}lry .............................................. .- N 357 75,016 887 176, 602
g’grap ----------------------------------------------------- S S o I 00 ol
....... - I PP R (R, ) 5, 572
Phosphate roek- ... ®) ® ®) 694, 446 1,748,074 ®
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Pumice and pumieite. 71,373 105, 360 93, 990 121, 044 83, 528 133, 192 88, 085 141, 253
Sand and gravel.. 3,271, 362 , 286,609 | 4,281,908 3,043,905 | 4,057,391 2,971,264 | 3,925,863 2, 745, 201
Sand and sandstone (ground) - 3, 700 , 600 11, 968 107,738 9, 500 , 000
Silver (recoverable content of ores, ete.).....- -..troy ounces..| 10, 049, 257 9, 095,085 | 16, 095, 019 14, 566, 805 | 14, 753, 023 13, 352, 231 | 14,923,165 13, 506, 218
Stone (except limestone for t) c——— 1, 440, 680 1, 878, 801 8 644, 020 8861,290 | 1,457,182 ,811, 81,630,034 82, 441, 236
Tungsten concentrate. _.60-percent WO3 basis__ 66 8 222 3 377 1, 402, 866 333 1, 245, 499
Zine (recoverable content of ores, etc.). 76, 665 18, 985, 640 87,890 24, 960, 760 78,121 28, 436, 044 74,317 24, 673, 244
Undistributed: Barite, cement, abrasive garnet, fluorospar (1951-52),
stone (crushed sandstone and limestone, 1950, crushed limestone,
1952), titanium concentrate (1951), vanadium, and minerals whose
value must be concealed for particular years (indicated in appropriate
column by footnote reference 3) . 2, 482, 678 4,791,655 |ocoaeoe- 3,548,945 | ... 5, 456, 623
07 7Y P 64, 267, 000 79,077,000 |- o... 82,795,000 |.cecmmmnaaan 717, 060, 000
Total mineral fuels. 25,000 - --
Total Idaho 64,292,000 |--oco—oo... 79,077,000 | _o_.._ 82,795,000 |-cocmeeaaaan 71, 060, 000
ILLINOIS
Cement 7,976,972 | $16,645,730 | 7,857,960 | $16,920,234 | 8,377,387 | $19,853,132 | 8,710,621 [ $20, 600, 347
Clays (including fuller’s earth) .. 1, 956, 639 2,706,777 | 2,302,330 3,242,577 | 2,399,787 3,836,617 | 2,156,071 3, 690, 099
Fluorspar. 120, 881 4,621,733 154, 623 6, 110, 765 204, 328 9, 294, 703 188,293 9, 481, 223
Lead (recoverable content of ores, etc.) 3, 8! , 208, 2, 736, 830 3,160 1,093, 360 4, 262 1,372,364
Lime (open-market) 276, 16: 38,197, 890 ) 4,465, 413 462, 690 5,878, 28 460, 775 5,917,038
Sand and gravel. 17,128,144 14, 780, 487 | 18,695,433 16, 531,797 | 20, 130, 567 19, 146, 502 | 19, 584, 308 19, 214,195
Sand and sandstone (ground) 217, 577 1,887,144 263,122 2,278, 23 262, 48 2, 300, 10: 267, 18 2, 342, 549
Silver (recoverable content of ores, ete.). 3,1 2, 831 2, 1,811 3,46 3,136 3,7 3,422
Stone (except limestone for cement and 20, 682,162 | 17,911, 480 21, 970, 537 | 19, 298, 968 23,474, 516 | 22,334, 887 28, 326, 060
Zing (recoverable content of ores, etc.)..... 4, 502, 936 26, 982 7, 662, 8 21, , 926, 464 18, 81 6, 246, 912
Undistributed: Nonmetallic minerals - 175, 398, 558 |acecccaaccan 418, 561 411, 9
1177 R, 70,411,000 |-cccmconoaco 80,320,000 |- -coecuuann- 93,225,000 |-evemvaeanan 97, 606, 000
Total mineral fuels_._. 379,482,000 |- oo 407,824,000 |occooomeano- 306,709, 000 |-oceeencanan 362, 389, 000
Total Illinofs. .. eecccccmesccemmmmmceeem - ) P, 449,893,000 | .o.._... 488,144,000 |- oo..._ 480,934,000 |- -cooerannan 460, 005, 000

For footnotes, see end of table.
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TABLE 6.—Mineral production in the United States, 1949-52, by States '—Continued

INDIANA
1949 1950 1951 1952
Mineral Slzortl tons Sl;ort:l tons 8120“1 tons Shortl tons
unless unless unless unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Olays (except for cement) 1, 622, 699 $1,197,982 | 1,159, 257 $1,395,662 | 1,267,150 $1,656,885 | 1,020,840 $1, 389, 751
Marl, calcareous (except for cement) ..o 44,026 49, 543 20, 380 13, 977 12, 18,129 16, 414 9,021
yrites........ .Jong tons__ 559 1,873 8 ()
8and and gravel.._ - 8, 887, 231 6,605,426 | 9,723,033 7,516, 509 | 11,030, 814 8,763,936 | 11, 546, 014 9, 279, 908
Stone (except limestone for cement and lime) . . oo oo _____. 86,332,360 | 815,227,818 | 6,994,670 , 686, 1 88,641,670 | 823,729,433 | 9,126,837 21, 965, 454
Undistributed: Abrasive stones, cement, lime, stone (sandstone, 1949;
dimension sandstone, 1951), and minerals whose value must be con-
cealed for particular years (indicated in appropriate column by foot-
note reference 3).. - -l 23,950,991 |.eoonuoo. 28,101,638 | o ooeee.. 30,966,381 | ..ooooo.- 31,074,713
O8] o m e | e 47,123,000 [-ocoeoooooo 57,714,000 | ... 65,135,000 |-ocooecaae. 63, 719, 000
Total mineral fuels. ... e 93,902,000 |-ooooooooe. 108,918,000 |- ccocemenonn 109, 253,000 |- cccccacann- 98, 206, 000
Total INAIANA. - oo« e e eeee | e e 141,025,000 |cceocoennnn 166,632,000 |- oo oooooo. 174,388,000 |.ocuccaanenn 161, 925, 000
IOWA
Cement -376-pound barrels..| 6,655,208 | $14,602, 554 | 7,231,807 | $16,157,979 | 8,024,492 | “$19, 800, 084 9,336,727 | $22, 849, 597
Clays (except for cement) , , 67 579, 423 645, 05 576, 955 19, 519, 918 2, 332, 283
Gypsum (crude) 858, 464 2,188, 002 981, 647 2,507,651 | 1,127,705 2,881,150 | 1,122,409 2,797,704
Sand and gravel... 7,978, 229 4,446,661 | 8,904,822 4,795,835 | 9,943,372 5,916,960 | 10,796, 979 6,032, 898
Stone (except limestone for cement) 6, 831, 190 8,663, 201 | 88,425,490 | 810,668,427 | 9,261,317 12,170,082 | 9,899, 404 13,036, 726
Undistributed. ... ) R FRE SR IIN (R 2,151 . 24, 750
Total - -] 30,529,000 f.....__..._.. 34,777,000 |- cceooeae. .. 41,488,000 | _ooooooooo. 47,074,000
Total mineral fuels. 6,929,000 |.ooooeooo. , 996,000 |....._ ———— 6,218,000 [-eceoecaaaon , 407,
Total Iowa. .| 87,458,000 ... 41,773,000 |-ceeemcaaen. 47,706, 000 52, 481, 000
KANSAS
Cement 12 376-pound barrels..| 7,640,540 [ $16, 880,156 | ‘8,759,103 | - $19,400,068 | 8,163,916 $10,413,144 | 8,811,762 | $20, 956, 886
Clays (except for cement)..... 302, 208 260, 318 351, 756 320, 869 373,366 370, 326 349,418 473,
Lead (recoverable content of ores, ete.).... A 3, 087, 952 9, 487 2, 561, 490 8, 947 3,005, 662 5,916 1,
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Salt (common) 832, 442 5,217, 844 846, 374 5,914, 514 900, 917 639, 343 011, 744 6, 850, 027
Sand and gravel 6, 186, 719 3,327,920 | 9,781,123 6,782,285 | 7,676,888 4,747,544 | 8,380,065 5,023, 593
Stone (except limestone for cement) 8 5, 978, 420 87,951,490 | 7,630,300 8,920,207 | 7,101,483 9,058, 512 | 8,830,871 12,051, 740
Zing (recoverable content of ores, ete.) 29, 433 7,299, 384 27,176 7,717,984 28, 10, 521, 056 25, 482 8, 460, 024
Undistributed: Natural cement, gypsum, pumicite, and stone (di-
menslon sandstone, 1949) 502, 347 603, 624 662, 541 703, 011
Total 44, 528, 000 52, 221, 000 54, 508, 000 56, 423, 000
Total mineral fuels. 292, 634, 000 316,393,000 |--eeemonannn 345, 579, 000 - 3486, 947, 000
Total Kansas. 337, 162, 000 368, 614, 000 400, 087,000 |-ceecnnenne- 403, 370, 000
KENTUCKY
Clays (except for cement) 571, 427 $2, 902, 661 660, 550 $3, 552, 718 816, 685 $5, 210, 630 782, 099 $5, 002, 491
Fluorspar. 63, 438 2,018, 209 80,137 2, 554, 6 63 2,334, 485 48, 308 1, 863, 262
Lead (recoverable content of ores, etc.) 187 59,092 66 17,820 10 37, 02: 60 , 320
S8and and gravel 2, 375, 906 2,168,626 | 2,382,672 2,262,964 | 2,801,639 2,434,799 | 3,334,261 2, 656,053
Stone (except Hmestone for cement) 7,100, 160 , 586, 402 | 87, 417, 200 88,865,913 | 7,048,771 8, 609, 609 | 88,817,859 | ¢ 10,816,707
Zine (recoverable content of ores, ete.)..-. 935 231, 880 731 7, 3, 4 1, 258, 348 3, 281 1, 088, 960
Undistributed: Cement and stone (crushed sandstone, 1950, and di-
mension sandstone, 1952) 2,982, 571 2,960,768 |- cooceeeans 3, 364, 116 3,704, 433
Total 18,950,000 |- cccnmuaanas 20,422,000 |occcemeeoaas 23, 249, 000 25, 151, 000
Total mineral fuels. 353,279,000 | ccomeanns , 534,000 [-ccccranccan 419, 015,000 |- ococmmneen 373, 295, 000
Total Kentucky. 372, 229, 000 459, 956, 000 |-meeveuaennn 442, 264, 000 398, 446, 000
LOUISIANA
Olays (except for cement) 134, 366 $106, 841 209, 433 $184, 890 152, 906 $152, 906 157,025 $200, 697
8alt (common) 2, 030,076 5,837,714 | 2,278,811 6,902,502.1 2,737,149 7,662,179 | 2, 553, 448 7,807, 693
Sand and gravel 115,050,148 | 116,107,311 | 5, 505,362 6,310,425 | 6,384,328 7,419,570 | 6,005,119 6, 736, 524
Sulfur (Frasch-process) long tons..| 1,111,115 20,000,000 | 1,256,026 | 23,700,000 | 1,152,821 , 400,000 | 1,449,668 | 32,015,000
Undistributed: Cement, um (1950-62), noncommercial sand and
gravel (1949), and stone (except limestone for cement, 1949-50, 1952) e o[- cccccoaunn| 5,173, 868 5, 365, 814 6,644,231 | oo -] 10,051,053
Total 37, 226, 000 42, 464, 000 47, 279, 000 56, 811, 000
Total mineral fuels 594, 587, 000 651, 143, 000 740, 399, 000 791, 448, 000
Total Louisiana. 631, 813, 000 693, 607, 000 787, 678, 000 848, 259, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1949-52, by States '—Continued

MAINE
1949 1950 1951 1952
Mineral Slzort‘ tons Shgl;ltl tons S’:lzort1 tons Slzorl;l tons
unless ess unless unless
otherwise |  VAIU® | othorwise |  VAlUe | horng | Value | PSS, | Value
stated) stated) stated) stated)
Cement. ... e 1,057,413 $2, 526,182 | 1,127,220 $2,705,034 | 1,236,299 $3,182,918 | 1,457,250 $3, 750, 483
Clays (except for cement) 27, 91 24, 568 31,917 26, 561 21, 885 21,885 26, 050 26, 050
Feldspar (crude) 18, 286 130, 275 17, 487 124,821 19, 273 154, 695 18, 644 147,371
Mica, scrap. ...... 45 1,087 23 592 3) @ (3)
Sand and gravel 4, 605, 172 1,393,676 | 4,897,143 1,726,217 | 5,366, 694 1,817,317 | 7,078,078 2,187, 531
Stone (except limestone for cement and Ume) .. ... . 258, 810 2,025,870 | 8309,740 | 82,214,164 644, 594 2, 582, 541 8316,874 | 81,795, 768
Undistributed: Beryllium concentrate, columbium-tantalum concen-
trate (1951), gem stones (1949-51), lime, lithium minerals (1950), mica
(sheet, 1950-52), quartz from pegmatites or quartzite (1950-52), slate,
stone (crushed sandstone, 1950, and crushed limestone 19525, and
minerals whose value must be concealed for particular years (in-
dicated in appropriate column by footnote reference 8) - ..o oooooooo_|oooooo .. 561,208 |.ooocaeaeo.. 601,873 | o ocmeeao. 5720,095 |- ooomaeno. 1,015, 827
] 7 TN I 6,663,000 |......____. 7,899,000 |...___...._. 8,479,000 |..__.oo..._. 8, 923, 000
Total mineral fuels. ... e 000 |ececmamaaaas 2000 |- 37,000 |- 58, 000
Total Malne . oo 6,742,000 |- coeceaaaas 7,461,000 . oooooeo. 8,516,000 |..oeceooano. 8, 981, 000
MARYLAND
Clays (except for COMONt) .. . oo 586, 453 $922, 822 675, 749 $1, 158, 031 697, 528 $1, 354, 883 709, 248 $1, 363, 882
Gold (recoverable content of ores, et¢.) - - - ovveeeeeeeeeee - tTOY OUNCES—— |- oo oo oo 20 700 1 170 ISR IR
Lime (open-market) . .......co..o._._... 64, 209 617, 696 64, 687 691, 843 67, 684 722,011 72, 885 746, 893
Sand and gravel ... .. .. ... .. 114,776,815 | 116,028,791 | 5,864,472 7,789,764 | 7,054,488 8,170,851 | 6,956, 640 8, 136, 697
Stone (except limestone for cement and ime) . - .o o.ooo oo oo oo 81,789,830 | 83,036,410 | 1,975,690 3,459,605 | 3,181,434 5,983,380 | 83,301,679 | 86,330,443
Undistributed: Cement, potassium salts, quartz (1949 and 1952), non-
commercial sand and gravel (1949-50), slate, stone (dimension granite,
1949, and dimension limestone and crushed marble, 1952), tale and
ground soapstone.._......... ecemcccmenemscesacsnccnenaan [ROEPR RS, 6,350,471 |.oceoioaool 6,416,645 |__.____...... 86,451,707 |-cecunnnen.. 7,113, 819
7 RN AU 16,956,000 |...oceeeo. .. 19,516,000 |-ccaceeao .. 522,683,000 |.oooecmnno.. 23, 692, 000
Total mineral fuels...._ ... T 3,505,000 |.oeemmeoaace ) 209,000 |.eeueceaonas 8,466,000 |-nooooeeeo_. 3, 155, 000
Total Maryland - oo 20, 461,000 |..comeoaaon 22,725,000 |-cccacoaacann 526,148,000 | ..o 26, 847, 000
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MASSACHUSETTS

Clays 156,017 $135, 813 165, 279 $139, 060 150, 370 $167, 646 140, 148 $160, 371
Lime (open-market) .. .o ccoocecemeecmmeccacaccmaccnccreacnaceaaanaea-n 107,931 1, 360, 328 139, 357 1, 830, 625 143, 316 1, 930, 225 132,135 1, 999, 546
Quartz from pegmatltes and quartzite.............. 577 4, 265 2,145 23, 2,1 17,489 3 . 8
Sand and e eemmecceemeS—cemmemeeeceeemee—cececacmmecmmesoann 5, 504 841 4,379, 030 7,111, 067 5,430,790 | 7,232,088 5,592,640 | 7,645,728 6, 128 744
Sand and sandstone (ground 1, 514 9 50 , 829 9, ®) (3) 3
Stone (except limestone for lime) 2, 290 940 6, 552 936 | 8 3, 284, 470 88,484,999 |83,225830 | 89,172,425 | 83,355,819 89, 331 871
Undistributed - [, - 87,230 |-cerecaceaan 65, 761 [ocoeeeeaeaee 3, 935
Total .._.._.... 12, 442, 000 16, 006, 000 |. 16,946,000 |.ccecaaee-n-. 17,715, 000
Total mineral fuels 7,000 8,000 [0V — 4,000
Total Massachusetts. - - cceceeae 12, 449, 000 16,014,000 |oooooeeoanns 16,951,000 |occoeemacn-. 17,719, 000
MICHIGAN
Bromine. _pounds..| 28,034, 765 $7,023, 211 3) ®) 3 ®) (3) ®)
Cement. d barrels..| 12, 747, 791 28,823,055 | 12,854,423 | $20,619,766 | 14,112,639 | $35 121,324 | 14,760,783 | $36, 819, 042
Clays (exce 368, 578 333, 249 416, 023 380, 511 391, 134 461, 862 436, 93 471,938
Copper (recoverable conter 19, 506 7, 685, 364 25, 608 10, 652, 928 24, 979 12, 089, 836 21, 699 10, 502, 316.
Gypsum (crude).. 1, 264, 511 3,470,294 | 1,474,210 4,090, 7 1, 566, 276 4,402,725 | 1,487,642 4, 200, 418
Iron ore (usable) .. g tons, gr s weight__| 10, 993, 239 55 237 126 12 821, 344 72, 358, 822 13 611 621 81, 765, 748 11 779 366 76 088 935
Magnesium compo 8 from well brines (partly estimated)
MgO equivalent.. 23,700 2,719, 000 34,000 3, 871,000 45, 692 5,010,674 ® ®)
Manganiferous ore (5 to 35 percent Mn).._ _gross weight . |- e oo ofcmmacoeooo o 117, 619 ) R P I 22,005 ®
Mar], calcareous (except for cement).. - 1, 500 218, 429 122, 212 178,010 96, 639 164, 519 86, 529
8alt (common) 16,109,117 | 4, 446 667 18,178,765 | 5,137,639 21,221,330 | 4,778,347 21, 446, 382
Sand and gravel...... 13, 992, 903 24 556 911 16, 699, 203 | 27, 540, 921 20, 976, 632 | 29, 193, 763 00 879
Stone (except limestone for cement and lime) 13,387,334 19, 095, 540 15,391, 366 | 20, 851,733 17, 514 720 | 17,973, 685 15 770 816
Undlstributed Calcium-magnesium chloride, lime,
ground sand and sandstone (1951-52), and minerals whose value must
be concealed for particular years (indicated in appropnate column by
{00tN0te referened 8) o oo v oo cccececnce e emm e e |mm————— 4, 383, 892 13,909, 808 |- oecooaonan 19,258,326 |ocecccconna 29, 663, 153
Total. 153, 166, 000 185,275,000 |-cecccacaunn 217,920,000 |.eocmceun--- 217, 450, 000
Total mineral fuels. 48, 094, 000 , 667,000 |-ccocoacaann 40,017,000 |.eeecmnennnn 317, 082, 000
Total Michigan. .. .o cece e [ mmememc e 201, 260,000 |-ooneeoaen-o 229,942,000 |- ooooooceon 257,937,000 |-coeeeeennae 254, 532, 000

For footnotes, see end of table.

GO NOILDAMOYd TVIAWNON ANV TVLIW 40 XYVININAS TVOLLSLLVIS



TABLE 5.—Mineral production in the United States, 1949-52, by States 1-—Continued

MINNESOTA
1949 1950 1951 1952
Mineral SIEOPt] tons ShortI tons Slzortl tons Sl;ori;l tons
unless unless unless unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Clays. 133, 565 $153, 446 129, 220 $151,074 129, 942 $187, 605 113,492 $160, 408
Gem stones (estimated) 10) 5, 0
Iron ore (usable)._. long tons, gross weight. .| 55,943,714 | 239,858,902 | 64, 538,760 | 311,716, 341 78,164,527 | 411,468,895 | 63,906,069 | 375, 765, 251
Manganiferous ore (5 to 35 percent Mn) .. ..o oo oo gross weight._ 990, 202 ® 69, 838 ®) 1,132, 250 ® 912,118 ®
Marl, calcareous (except for cement) 8, 840 7,244 19,375 7,600 |. 2, 92 1, 549 1, 449 722
Sand and gravel.. 12, 935, 392 4,903,908 | 15,472,815 5,903,025 | 17,229, 526 6,008,994 | 19, 825, 157 6, 808, 763
Stone (except limestone for cement and lime) .. 1,878,910 5,278,716 | 81,953, 450 8 5,334,028 | 8 1, 906, 407 85,613,167 | 82,394,178 85,498,177
Undistributed: Abrasive stones, cement, lime, stone (crushed sand-
stone, 1950-51, and crushed basalt, 1952), and minerals whose value
must be concealed for particular years (indicated in appropriate
column by footnote reference 3) 7,278, 961 8,442,083 | __...o.... 9,815,600 |- 9,207, 947
Total 257, 486, 000 331, 564,000 |.ooooooa. 433,096,000 |-ccoeocunno. 397, 441, 000
Total mineral fuels. 54, 000 13, 000
Total Minnesota 257, 540, 000 331, 567, 000 433,096,000 |-ooocoooean. 397, 441, 000
MISSISSIPPI
Clays (including fuller’s earth) 9. 508, 425 $1, 653,473 561, 951 $2, 184, 429 673, 062 $4, 250, 237 504, 799 $2, 677, 263
8and and gravel 111,042,941 | 111,330,413 | 2,764,444 1,985,908 | 3,012,152 2,279,034 | 2,296,577 1, 833, 306
Stone._. ® 3 100, 000 115, 000 171,131 168, 933 90, 000 103, 500
Undistributed 202, 186 2,287, 612
Total 3, 276, 000 4,285,000 |-coacccaaaas 6,698,000 |...oo_oo_._. 6, 902, 000
Total mineral fuels 100, 435,000 |oceocemeuaa. 98, 660, 000 , 332,000 oo .. 94, 973, 000
Total Mississippi 103, 711, 000 |aeeeeucconns 102, 945, 000 1083, 030, 000 |- cccccuceen- 101, 875, 000
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MISSOURI

Barite (Crude) - oo e oo cceccceccmeccmecmmeememm e 186, 891 $1, 497, 985 212, 736 $1, 924, 520 281, 8 $2, 697, 200 304, 080 $2, 919, 795
Cement 376-pound barrels-.| 8, 518, 636 19,347,814 | 9,779, 657 22,751, 226 | 10,217, 421 25, 760,473 | 10, 086, 850 25, 523, 038
Clays (except for cement) - 1, 468, 516 3,962,674 | 1,532,685 4, 329, 456 , 904, 015 10,098,711 | 2,159,010 11, 226, 794
Copper (recoverable content of ores, ete.) - - - 3,6 1, 445, 980 2, 982 1, 240, 512 2,422 1,172, 248 2, 1, 246, 784
Iron ore (usable) _long tons, gross weight._ 144, 549 3 194,138 ®) 172, 466 (3) 268, 218 3
Lead (recoverable content of ores, etC.)--cocccoecocmcmcmeccmacmmccmcaeae 127, 522 40, 296, 952 134, 626 36, 349, 020 123, 702 42, 800, 892 129, 245 41, 616, 890
Lime (open-market) 878, 561 8,035,117 | 1,035,176 9,447,669 | 1,122,299 11,285,877 | 1,130,970 11, 326, 941
Sand and gravel.._. 5,193, 672 4,346,681 | 6,232,411 5,267,939 | 6,809,857 5,969,849 | 6,790, 422 6, 122, 195
Silver (recoverable content of ores, ete.) .« o oceeeeaoeaans troy ounces._ 123, 41 111, 695 236, 273 213, 184, 4 166, 913 517, 432 468, 302
Stone (except limestone for cement and Hme) .- -« oo oo oomcmmaaaaae- 9, 562, 720 13, 969, 008 | 10, 300, 400 14, 406, 627 | 11,294, 227 15, 255, 427 | 15,106, 544 20, 676, 958
LT o 15, 888 505, 85: (tg (®) ® ® @® 3
Tungsten concentrate. - -.eeneeeeommecmmncmcenana- 60-percent WOs basis. - 2 ® (“ [} FS S F——
Zing (recoverable content of ores, ete.). - 5,011 1, 465, 928 8,189 2, 325,676 11,476 4,177,264 13, 986 4, 643, 352
Undistributed: Ground sand and sandstone, and minerals whose value
must be concealed for particular years (indicated in appropriate
column by footnote reference 3) [ P 1,204,543 [-ccocmcacaen 2, 415, 964 2, 326, 981 3,053, 839
Total e e eeeeeeaee 96,190,000 |ocococceeann 100, 672,000 | ceeeceenan 121, 712, 000 128, 825, 000
Total mineral fuels. ... .o oo ccccccccccceecccmca|emnae 15,103,000 |- ccoeeeooea- 12,519,000 [-cccecnaaaae 13, 537, 000 12, 152, 000
Total MiSSOUTr] oo eccceccmeccccccmccmcccmreemnen|emcaemaaaaae 111,293,000 |-ccccccaanan 113,191,000 |-ceommcanaan 135, 249, 000 140, 977, 000
MONTANA
>
Antimony ore and coneentrate. . oo coooooaeooool] gross welght . |- oo e oo fecomm oo emce e e 29 [0 7 (S F
Clays..- - ——- - 53, 914 $124, 314 37,617 $37, 617 39, 231 $41, 631 51, 304 $73, 601
Copper ( able content of ores, ete.) 56, 611 22, 304, 734 54,478 22, 662, 848 57, 406 27, 784, 504 61, 948 29, 982, 832
FIUOISPAY - e e ceceece e ccmcmamcemcmcmmeeieeameceammaeceeamm—mecmame—n 42 3 41 3) - 16, 160 @)
Gold (recoverable content of ores, €t€.) «-cceeeececancaano-- troy ounces. . 52,724 1, 845, 340 51,764 1, 811, 740 30, 502 1,067, 570 24, 161 , 635
Lead (recoverable content of ores, etc. 17,996 5, 686, 736 19, 617 5, 296, 590 21, 302 7,370, 492 21,279 6, 851, 838
Manganese ore (35 percent or more -.gross weight__ 122, 382 5, 068, 425 131, 201 (3) 100, 562 (3) 100, 070 ®)
Manganiferous ore (5 to 35 percent Mn) ..o oo oo accmacann- do---- 5, 517 3) 3 3) s ®) 9, 357 ®
Phosphate rock. - long tons._. 355, 169 2, 574, 330 210, 165 1, 496, 537 304, 507 2, 353, 381 332,299 2, 620, 764
Sand and gravel.. 6, 682, 144 3,365,472 | 9,044,125 5,140,207 | 9, 582,843 6,201,888 | 6,765,955 3, 579, 932
Silver (recoverable content of ores, etc.) .- ccccuee- troy ounces..| 6,327,025 5,726,277 | 6,590, 747 5,964,959 | 6,393, 768 5,786,683 | 6,138,185 5, 555, 367
Stone (except limestone for cement and lime) 8 602, 890 8 563, 4656 919, 090 949, 545 871, 508 986, 327 8 690, 081 8792, 897
Tungsten concentrate. .. 60-percent WOj3 basis. - ®) JRORSURE TSI FO, 1 2,83 ——-
Zine (recoverable content of ores, et¢.) - oo oo cooeamoooooo 54,195 13, 440, 360 67, 678 19, 220, 552 85, 551 31, 140, 564 82,185 27, 285, 420
Undistributed: Barite (1951-52), cement, gem stones (1949-51), gypsum,
lime, pumice and pumicite (1950-51) pyrites, sodium sulfate (1951)
stone (basalt and unclassified, 1949, and dimension granite, 1952)
tale, vermiculite, and minerals whose value must be concealed
for particular years (indicated in appropriate column by footnote
reference 3)..occocemeen-- 4, 936, 368 11, 640, 301 12,261,998 |.ceeceeeenn- 14,074, 692
Total 65, 636, 000 © 74,221,000 |ececmcaanans 94,998,000 [-ceeemueanne 91, 663, 000
Total mineral fuels 32, 434,000 29, 168, 000 31,168,000 |-ccocecann-- 29, 737, 000
Total Montana, 98, 070, 000 103, 389,000 |-cvemmenmcan 126, 166, 000 121, 400, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1949-52, by States I—Continued

NEBRASKA
1949 1950 1951 1952
Mineral S‘:I%m;:;1 tons Stzort tons S»lzort1 tons Shag;l tons
unless ess unless ess
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Clays (except for cement)... . - 86, 593 $85, 347 100, 299 $109, 294 86, 186 $86, 686 90, 245 $90, 720
Pumice and pumicite e ————— e oo 4,622 40, 000 () 3 () 3 ®) ®
Sand and gravel_______ _____ ——- 5, 114, 766 2,011,734 | 5,077,792 3,167,659 | 4,969,243 3,477,409 | 5,436, 540 3,874,106
Stone (except limestone for cement)........_.._.... - .| 8504,870 3840, 758 ] 736, 660 81, 042, 035 942, 96 1,437,899 | 1,245,106 1,946, 448
Undistributed: Cement, stone (sandstone, 1949-50), and minerals whose
value must be concealed for particular years (indicated in appropriate
column by footnote reference 3)... ... - 5,493, 674 6, 400, 618 6,676,419 | .. ...._ 6,941, 871
7 ) N (R 9,372,000 |- 10, 720, 000 11, 678, 000 12, 853, 000
Total mineral fuels. - oo e 730,000 |- 3, 302, 000 6, 791, 000 7,744,
Total Nebraska.. .o oo ——— 10,102,000 |occuocaooo 14, 022, 000 18, 469,000 |_._..-. e-eee| 20, 597,000
NEVADA
Antimony ore and concentrate ... ............ 280 $76, 964 20 (3 156 (¢ 152 [¢)
Barite (erude)._.._..._._______ commennn 70, 576 416, 416 47, 608 $268, 874 63, 201 $387, 026 68, 062 $391, 242
Clays (including fuller’s earth) ... _._._______________ - 3) ® 3) ® , 220 33,420 3,958 36, 278
Copper (recoverable content of 0res, e4C.) - - oo oo omeeeeao 38,058 14, 994, 852 52, 569 21, 868, 704 56, 474 27, 333, 416 57, 537 27, 847, 908
Fluorspar. .- oo occeeoooooeo e - 5, 847 ®) 7, 677 3) 3 3) ®)
Gold (recoverable content of ores, etc) troy ounces... 130,399 4, 563, 965 178, 447 6, 245, 645 121,036 4, 236, 260 117,203 4,102, 105
Gypsum (crude)-.. - ceoeeoo. - - 495, 229 1, 347, 666 604, 604 1, 614, 107 643, 637 1, 811, 757 608, 284 1, 666, 938
Iron ore (Usable) oo long tons, gross weight.. 3,004 3 5, 465 3 299, 010 898, 306 911, 657 3,991, 970
Lead (recoverable content of ores, €tC.) - oo oocoocm e cccice e 10, 626 3,357,816 9, 408 2, 540, 160 , 148 2, 473, 208 6,790 2,186, 380
Manganese ore (35 percent or more Mn) —gross weight . | oo | e 328 (3 695 @®
Manganiferous ore (5 to 35 percent Mn)..__.....___. 0---< 4,964 52, 990 8, 942 102, 348 1, 250 () 7,947 3)
Mercury. - .- ovococcoaocaaeaanos -.76-pound flasks. . 4,170 331,348 680 55, 257 1, 400 294,182 3, 523 701, 429
Sand and gravel_ .. ________.___.___.___._ -- .| 1,346,608 1,212,166 | 2,617,052 2,253,258 | 2,616,629 2,657,654 | 2,008,211 2,380, 419
Silver (recoverable content of ores, ete.)- o coeeocemmaanoo.. troy ounces-.| 1,800, 209 ,629,280 | 1,537,217 1,391, 259 981, 669 888, 460 941, 195 851, 829
Stone (except limestone for lime) 518, 510 , 960 $ 274, 460 8 269, 478 807 959, 815 830, 712 1, 158, 608
Sulfur ore for direct agricultural use. .. - ooooe.ooooooooo . long tons. . 860 15, 050 867 15,173 ®) 3 ® 3
Tale and soapstone (Zround) - .. oo wcoocoomecccceceeemea 8,837 147,148 8, 581 170, 736 6, 919 152, 878 7,580 180, 328
Tungsten concentrate. ... .o ooaeeeo 60-percent WOs3 basis. .. ®) 1,123 ®) ,482 4, 780,237 2,329 8, 820, 598
Zinc (recoverable content of ores. ete.) - o oo on oL 20, 443 5,069, 864 21, 606 6,136, 104 7, 6, 349, 252 15, 357 5, 098, 524
Undistributed: Andalusite (1949), brucite, diatomite, dumortierite :
(1949), gem stones (1949 and 1952), lime, magnesite, calcareous marl,
molybdenum, perlite, pumice and pumicite, salt, stone (crushed lime-
stone, 1950), and minerals whose value must be concealed for particu-
lar years (indicated in appropriate column by footnote reference 3)....|-ceeeeeeoo.. 3,487,138 | cceoas 5,567,815 | oo ... $4,418 333 |.cocmoaaa. 4, 818, 659
Total Nevada. .. e cmeee 87,372,000 |-coaocaaono. 48,499,000 |.ocooooao.. 857,674,000 |._oo_.__... 64, 231, 000
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NEW HAMPSHIRE

Beryllium trate. e m e eacmceemmccme—meceeemeeee—m————— 3 3 106 $40, 310 50 $16, 670 ®) (3)
Clays.--.. - 26, 392 $19, 795 22,719 17,115 28, 501 28, 501 30,135 $30, 135
Sand and gravel.... ---|132, 000, 842 18 236, 895 (131, 713, 284 13 226,424 | 2,260,410 517,927 | 3,200,232 1,001, 591
Stone. - , 911 381,141 , 760 8383, 667 862,355 8 349, 606 69, 850 546, 177
Undistributed: Abrasive stones, feldspar, mica, sand and gravel (com-
mercial, 1949-50), stone (crushed unclassified, 1950, and crushed gran-
ite, 1951), and minerals whose value must be concealed for particular
years (indicated in appropriate column by footnote reference3)......._|--ccoecoeoo. 751,699 | oo 1,043,718 | coeeeaas 382,691 (.o 362, 214
Total New Hampshire ..o eCeme e 1,390,000 [-cccooooooo 1,711,000 |ocoooooaaoo 1,295,000 |-cccecooaos 1, 941, 000
NEW JERSEY
[0 10 O R S 537, 480 $1, 314,186 602, 369 $1, 277, 860 683, 439 $2, 106, 628 598, 775 $1, 962, 599
Iron ore (usable) - cococccommcecnaaas -..--long tons, gross weight__| - 448,489 4,468, 575 588,199 5, 651, 563 657, 930 7,810, 776 685, 4 6, 760, 467
Manganiferous residuum gross weight__ 158, 902 ®) 183, 842 ®) 267, 751 3 215, 255 ®
Marl (greensand) 6,128 276, 564 3, 935 304, 321 5,067 263, 944 4, 177, 847
Sand and gravel. _|1 5,555,121 | 116,981,862 |117,620,422 | 118, 636,141 | 6,652,383 9,106,052 | 7,060,074 9, 473, 428
Sand and sandstone (ground). - ..o 107, 946 755, 216 131,744 3 144, 09 1, 053, 991 138, 434 1,011, 844
Stone (except limestone for lime) 4,070, 790 7,896, 619 | 84, 672, 050 89,119,251 | 6,467,248 10,987,705 | 6,102, 324 12, 307, 480
Zing (recoverable content of ores, etc.) 14 50, 984 14, 443, 062 55, 029 17, 258, 637 62,917 24, 279, 745 59, 21, 520, 612
Undistributed: Lime, magnesium compounds, noncommercial sand
and gravel (1949-50), stone (unclassified, 1950), and minerals whose
value must be concealed for particular years (indicated in appropriate
column by footnote referenee 3) - - ccoovccm o coaccccecciccccmccemee| e 2,266,802 |-cocoomceenn 3,020,515 | oo 3,200, 574 |ocooeoeoo 3,902, 859
38,403,000 |- 46,205,000 | __..__ 58,809,000 |- cooouae oo 57,117,000
181,000 |- o_oo.o__. 186,000 |- -ooo_oooo-o 214, 000 192, 000
38, 584,000 |- --oooeeeeo. 46,391,000 |-cemmeonnns 59,023,000 |--coeoeaanno 57, 309, 000

For footnotes, see end of table.
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TABLE b.—Mineral production in the United States, 1949-52, by States —Continued

NEW MEXICO
1949 1950 1951 1952
Mineral Sl%ortltons Slzortl tons Slzorl;1 tons Slzg;tl tons
unless ) unless unless ess
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Beryllium Coneentrate. o oo e et ceecec e e eeee gross weight... 8 ®) ® ®) 141 $47, 008 101 $29, 185
[0) 1:X . S, - - 97, 751 $69, 002 63, 337 $77, 582 75, 653 148, 876 57, 668 107, 633
Copper (recoverable content of 0res, €te.) - - e e e ceveceeccccoccoccemeeen 55, 388 21, 822,872 66, 300 27,580,800 | - 73,558 35, 602, 072 76,112 36, 838, 208
Fluorspar......... - - —- 12,844 446, 0! 20, 036 742, 408 24, 402 1,163, 098 16, 443 823, 320
Gold (recoverable content of ores, €tC.) . vu.eeeee cceecnen-- troy ounces. . 3,249 113,715 3,414 119, 490 3, 959 138, 565 2,949 103, 215
Tron ore (USable) .o w. oo oo oo --long tons, gross weight .|« e Jeccomccaea 14,284 3 32,210 @ 7,793 3 X
Lead (recoverable content of ores, ete.)- 1, 120, 500 5,846 2,022, 716 7,021 2, 260, 762
Manganese ore (35 percent or more Mn)_ ® 226 ® , 360 ®)
Manganiferous ore (5 to 35 percent Mn)_.._..._. do... ®) ®) 79, 844 ®) 52,934 ®)
Potassium salts..._.. —- 31,944,365 | 1,217,617 37,209,740 | 1,411,125 46, 385, 452
Pumice and pumicite. . P 1,109, 883 245, 564 884, 311 217, 482 755,139
Sand and gravel. ... __....._. cemececcemescmemnaon 5 ), 923,270 | 1,080,256 1, 087, 857 496, 921 499, 589
Silver (recoverable content of ores, etc.) 306, 433 443, 267 401,179 479, 318 433,807
Stone. oo R - 3 3 243, 841 1,022, 901 592,179 8317, 894 8191, 642
Zinc (recoverable content of 0res, ete.) - o - oo oe oo oo oo ), 7,277,808 29, 263 8,310, 692 45,419 16, 532, 516 50, 976 16, 923, 700
Undistributed: Barite, gem stones, gypsum (1949), lithium minerals
(1950), mica (1950), molybdenum, perlite, salt, stone (crushed mis-
cellaneous, 1952), vanadium (1950-52), and minerals whose value must
be concealed for particular years (indicated in appropriate column by
100t00te Teferenee 3) oo o v e oo e 900, 497 |occccacaana- 1,424,492 | ... 1,666,948 |- oo 2,031, 749
RSN FO 62,138,000 [.ococuceaaon 73,904,000 |.ooooooao. 97,497,000 |.ceeooaann.. 107, 384, 000
Total mineral fuels. ... 136, 687,000 |- ocooeeo- 136, 390, 000 |- ooooooooo. 158,805, 000 |- coeeecoannn 181, 116, 000
Total New MeXiCo - o oo om e 198, 825,000 |ovicocacaaas 210,294,000 |- cuoomoaoon. 256,302,000 |-ccoccmneen. 288, 500, 000
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NEW YORK

Cement 13_ 376-pound barrels..| 12,679,906 | $28,483,681 | 13,271,469 | $30,895,205 | 13,862,522 | $34, 687,000 | 14,624,274 | $36, 679,379
Clays (except for cement) 976, 751 769,290 | 1,153,909 938, 740 , 224, 1,297, 635 872, 577 945, 463
Emery.... 4,909 60, 917 5,949 75, 308 11, 634 160, 212 10, 352 141,011
Gypsum (crude) 916, 117 2,805,154 | 1,280,100 3,876,176 | 1,259,484 4,010,766 | 1,143,920 3, 816, 148
Iron ore (usable). long tons, gross weight..| 2, 344, 51, 22,184,757 | 2,917,257 27,914,818 | 3,649, 631 39,819,368 | 2,806, 531 34, 514,879
Lead (recoverable content of ores, etc.) 1, 416,172 1,484 400, 68 1, 500 519, 00! 1,120 360, 640
Marl, calcareous (except for cement) .. 3, (O) ®) 3) (3) 3
Salt (common) 2, 951, 750 12,709,819 | 2,806,927 14,405,362 | 3,518,716 16,552,890 | 3,417,443 16, 746, 462
Sand and gravel... ccmecemeecmmemee—em——————— 18, 543,071 15,116,820 | 21,778,089 18,075, 237 | 21,008, 701 19, 285, 299 | 20, 270, 058 18, 287, 623
Silver (recoverable content of ores, et¢.) vecececacmacmcanans troy ounces. - 18,378 16, , 628 29, 530 47, 43, 051 38, 895 35, 202
Slate . 122, 180 1,617,097 151, 160 2,054,725 | 126,070 | 82,000,106 125, 930 1, 810, 865
Stone (except limestone for cement and lime). 13, 022, 070 18, 160, 387 | 13,121, 850 19, 728,957 | 15, 559, 372 24, 326,118 | 16, 234, 549 25, 244, 245
alg. . 115, 636 2,658,774 163, 974 4,039,973 152, 652 4,170, 987 149, 4,060, 771
Wollastonite. . 500 7,000 800 16, 200 3 3) ®) )
Zing (recoverable content of ores, ete.) - . 37,973 9, 417, 304 38,321 10, 883, 164 40, 051 14, 578, 564 | 32, 636 10, 835, 152
Undistributed: Natural cement, feldspar (1949), abrasive garnet, lime,
sheet mica (1950), pyrites, titanium concentrate, and minerals whose
value must be concealed for particular years (Indicated in appropriate -
column by footnote reference 3)...-. - 7, 408, 070 6, 698, 272 8,542,154 | coeoaooo 8, 227, 647
Total 121, 835, 000 140, 032, 000 5160, 993, 000 161, 716, 000
Total mineral fuels. - 16, 658, 000 16, 497, 000 18, 797, 000 19, 025, 000
Total New York 138, 493, 000 156, 529, 000 5188, 790,000 |oeaconanaaa- 180, 741, 000
NORTH CAROLINA
Abrasive stone: Millstones. <« - e eecmommomoemccamaocccccccacaecas (19) $8, 000 (10) $9, 500 (19 $6,0 10) $9, 285
[0)1: 5 TR eeee| 1,181,047 1,335,954 | 1,437,202 1,766,785 | 1,462,030 2,177,615 | 1,357,700 2,080,172
Feldspar (crude) long tons. . 160, 91 973, 431 83, 1,107,061 166, 361 1,230, 4 240, 364 2,416,031
ﬁ(lﬂd (recoverable content of ores, €t€.)----vue-eeuoccccacan- troy ounces.. 456 e |ecamamamama|emenaccacccefeccmccanmsnen|mn—————————
ca:
....... 24, 8 640, 374 48,193 1,281, 584 52, 550 1,441, 886 58, 576 1, 551,071
pounds. .- 470,072 121,270 483,736 102,179 464, 949 127, 204 595, 331 664, 075
............................ 2,458 3 4,063 3) [0) 3 [O) 3
5,092, 929 8,553,180 | 8,352,475 5,465,067 | 7,656,370 4,435,702 | 8,724,748 5,665,160
6, 225, 290 10,077,976 | 7,711,580 11,894,745 | 88,612,067 | 813,292,600 | 89,647,513 | ® 14,604, 698
Tale, pyrophyllite and soapstone (round). .- ee-ceeeeccmccmccmacacaanas 86, 1, 344, 767 116, 895 1,855, 163 113, 950 , 982, 116, 481 1,771,518
Tin (content of ore and concentrate) BT033T- 70T T ORI PSSO PRI ORI 1,724 4 11,
Titanium concentrate (ilmenite) R 31,714 ®) 25, 842 ®) ® 3 ® Q
Tungsten concentrate. ... . cocececcemmmemcann- 60-percent WOj3 basis. . 770 ®) 1, 24 ® 1,041 3 1, 254 3
VermiCulite oo oo oo ee e mme o emeee s ooaoaae @®) @) 2, 3| 66, 627 ®) Q @®) 3
Undistributed: Abrasive stones (grinding pebbles and tube-mill liners),
asbestos (1950-51), beryllium concentrate (1949 and 1951), columbium-
tantalum concentrate (1952), lithinm minerals (1951-52, quartz, ground sand
and sandstone (1950), stone (dimension marble, 1951-52, and crushed
marble, 1952), and minerals whose value must be concealed for parti-
cular years (indicated in appropriate column by footnote reference 3)..{....-.------ 1, 594, 981 2,607,072 4,777,634 5,849,314
()7 | 19, 650, 000 26, 156, 000 29, 474,000 |- 34,713, 000
Total mineral fuels.... - V- 105, 000 182, 000 173, 000 13, 000
Total North Carolina. 19, 756, 000 26,338,000 |--aeemmennnn 29,647,000 |.eeeeeneanne 34, 726, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1949-52, by States I—Continued
NORTH DAKOTA

1949 1950 1951 1952
Mineral Slzortl tons Shl(;zl'lt;1 tons 8)2013;1 tons Sl:(lortl tons
unless ess unless unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
ClaYS- e e (3) (3) (3) ® 18, 250 $36, 250 (O] ®
Sand and gravel. 4,370, 521 $1,638,203 | 4,270,838 $1,660,371 | 4,573,341 2,140,466 | 6,557,060 $1,841,216
Stome.._ ... ______________ [T ® ® 93, 250 135, 698 281,219 213, 061 67, 064 4,968
Undistributed: Nonmetallic minerals, and minerals whose value must
be concealed for particular years (indicated in appropriate column by -
footnote reference 3)...._..._.....__.__..________________________ | 149,181 | oo ... 28,800 |- 19, 900
Total oo 1,787,000 |-._...___.__ 1,825,000 |-_oo.oo__._. 2, 389, 000 1, 866, 000
Total mineral fuels_____.________________ ___ T TTTTTTTTITTmmmTTT T 7,031,000 |-______.____ 7,789,000 |___________. 7,858, 000 10, 191, 000
Total North Dakota. ... oo 8,818,000 |____.___..__ 9,614,000 |...____..___ 10, 247, 000 12, 057, 000
OHIO
Cement...._.______ ... 376-pound barrels._ | 10,157,001 | $22,388,726 | 10,512,004 | $24, 012, 983 11,872,278 |  $29,498,956 | 11,377,806 | $28, 488, 500
Clays (except for cement).._______.______________ " " 4,043,999 7,447,829 | 4,497, 550 8,606,537 | 5,146, 531 13,223,958 | 5,003,870 13,153,782
Lime (open-market) ... .| 1,712,248 20,821,387 | 2,142,344 26,273,098 | 2,289,473 , 046,196 | 2,205,432 28, 393, 260
Salt (common)..... -| 2,195,778 5,134,923 | 2,515,205 5,491,553 | 3,112,472 5,848,478 | 2,827,455 5,991, 626
Sand and gravel -| 14,955, 657 14,428,820 | 15,664,175 16,209, 267 | 19, 430, 898 21,394,891 | 20,751,493 23, 069, 458
Stone (except limestone for.cement and lime) . ____ ---|819,364,230 | 827,419,158 , 466, 350 28,628,678 825,190,277 | 36,436,081 (824,693,180 | 36,197, 485
Undistributed: Abrasive stones, bromine (1950-51), calcium-magnesium
chloride, gypsum, ground sand and sandstone, and stone (crushed,
unclassified, 1949, 1951-52, and dimension, unclassified, 1952) .. _____|.._.__..____ 2,081,719 |occoeaae. 2,194,910 |-coeoeoo.. 2,390,845 | ... _._. 2,154,151
Total .o 99,228,000 |....._...___ 111, 506,000 |- _.oo____... 137, 839, 000 137,448, 000
Total mineral fuels......._______.__________ 7777 142,857,000 |- _...o__ 163,066,000 |- _.o_.___... 164, 773, 000 155, 241, 000
Total Ohio. oo 242, 080,000 |-cceooucooo 274,572,000 | __o_.oo__.. 302,612,000 |._-ocooeo.. 292, 689, 000

Gl
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OKLAHOMA

Clays (except for COment). . - - oo 244,104 $222, 256 315,512 $313, 360 345, 566 $356, 207 249,819 $307, 189
&: Lead (recoverable content of ores, etc.).. 19, 858 6,275,128 20, 724 5, 595, 480 16, 575 5, 734, 950 15,137 4,874,114
foB8andand gravel. .. ... oo ... -l 2,921,157 1,525,415 | 3,286,834 2,356,853 | 3,183,251 2,321,653 | 3,769,663 2,011,845
S Stone (except limestone for cement and lime). 4,341,930 4,027,409 | 5,021,660 4,848,223 | 6,966,676 6,917,548 | 89,636,475 | 88,074,334
Zinc (recoverable content of ores, et€.) - .- ..o ___.______ 44,033 10, 920, 184 46,739 13,273,876 53,450 19, 455, 800 54, 91 18,232,112
T Undistributed: Cement, gypsum, lime, pumice and pumicite (1949-50
o and 1952), salt, ground sand and sandstone, and stone (dimension
Ot 1imestone, 1952). - - - oo | e 8,198,603 |- ... 9,061,737 | ... 9, 635, 445 11, 988, 603
Total e mmmmmmmmemmeeemeeeeeeeeeeeeeeemceeeecmeemmmm|oeeeemman——e 31,169,000 |- ____.____ 35,450,000 |- .o_o.__ 44, 422, 000 47, 288, 000
Total mineral fuels. ..ol 453,095,000 |- oooooo___ 491,645,000 |- zoccoeoaon 563,064,000 |--oooooooo.. 574, 063, 000
Total Oklahoma . - - - - - - oo e 484,264,000 |-o--__._.._. 527,095,000 |-coooooaooo 607,486,000 |- __________ 621, 351, 000
OREGON
Antimony ore and coneentrate. ..o oeeoooeeoocaeeon gross weight__ 54 £ 28.1:) D I, -
Chromite do-_.|- R SRR SRR SO 754 $62, 972 6, 591 $507, 981
Clays (except for cement) —— 109, 405 89, 931 112,313 $90, 906 94,963 105, 285 213,711 506, 607
Copper (recoverable content of ores, etc.) . 2 7,880 7, 11 5,324 1 484
Gold 2tecoverable content of ores, etc.; 16, 226 567,910 11,058 387,030 7,927 277,445 5,509 192, 815
Lead (recoverable content of ores, etc.)-_ 12 , 792 17 4, 590 2 692 1 322
Mercury. 1,167 92,730 406 1,177 247,323 868 172,819
Perlite (crude) - 3) ) 17,397 69,616 3 3 ®) ®)
Pumice and pumicite : - 104, 475 273, 427 79,653 320, 530 47,026 137,136 59, 5 201, 809
Sand and gravel. - 7,134,751 7,682,272 | 8,199,900 8,168,293 | 10, 504, 339 9,117,343 | 12,219,486 8, 556, 218
Silver frecoverable content of ores, etc.)- - 12,195 11,037 13, 565 12, 6,218 5,628 4,0 3, 654
Stone (except limestone for cement and lim 84,397,300 | 86,479,164 | 83,836,550 | 85,559,010 | 8,721,799 10,831,483 | 6,250,849 8,893, 368
Tungsten concentrate 3 C) N PO S, 1 2,795 4 15,960
Zinc (recoverable content of ores, etc.)- . 6 1,488 21 5,964 3 1,092 1
Undistributed: Asbestos ?949—51), cement, diatomite, gem stones, lime
(1950-52), quartz, stone (dimension granite, 1949, and dimension and
crushed granite, 1950), and minerals whose value must be concealed
for particular years (indicated in appropriate column by footnote
B2 (530531 T ) SRR EO 6,582,965 |-oooo--ooo__ 6,856,725 |--cooceeeoon 7,579,511 | ... 7,584,727
Total .- I PR 21,795,000 |-ccoeooooooo 21,483,000 |-.oooooooo 28,374,000 |ooooooooo._ 26, 637,000
Total mineral fuels 50,000 |oooooeeaaaoe 59,000 [ 28,000 |-ccoeeonne f
Total Oregon. ISR I 21,845,000 |- oo 21,542,000 |-oo__..oo__ 28,402,000 fceooeeenon- 26, 674,000

For footnotes, see end of table.
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TABLE §.—Mineral production in the United States, 1949-52, by States '—Continued

PENNSYLVANIA
1949 1950 1951 1952
Mineral SIEORI tons Slzottltons Slzort] tons Slzgltl tons
unless unless unloss ess
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Cement. ..oooocoeccmcaaaos 376-pound barrels | 36,905,254 | $84,839,175 | 39,450,611 | $04,604, 230 | 41,580,431 | $107,035, 506 | 40,037,761 | $103, 388, 586
Clays (except for cement) .| 38,154,680 7,527,012 | 3,300,859 8,478,579 | 3,992,403 13,663,764 | 3,528,161 12, 308, 828
Cobalt (content of 0re)-........ pounds. . , 778 [©) 660, 025 ® 755, 631 (3) 639, 856 3
Gold (recoverable content of 0res, €t6.) - - - caeceeocoececaens troy ounces.. 1,645 57, 575 1,764 61, 740 2,179 76, 2656 1, 50! 52, 500
Iron ore (usable). long tons, gross weight.. 952, 762 9,324,197 | 1,116,338 11,626,216 | 1,215,033 3) 992,110 6
Lime (0pen-market) - - oo ——— 911, 065 10,190,679 | 1,086,451 12,663,074 | 1,181,100 14,260,054 | 1, 202 98L 13, 842, 213
Sand and gravel. - oo e e 11, 698, 939 14,398, 577 | 13,858,154 17,172,215 15 737 464 21, 488, 540 14 696 106 19, 920, 003
Silver (recoverable content of ores, 6t¢.) - - v o ceceeacccoanen troy ounces.. 5 3 , 563 9, b 13 575 12, 286 , 24° 8, 369
Slate. .- oo 4, 578,644 285,120 5, 546, 014 268, 830 5, 688 870 214, 860 4,487,648
Stone (except limestone for cement and lime) 34, 855,664 | 25,493, 230 42, 205,691 (827,399,564 | 8 46 668 590 825,609,812 | 844,676,456
Tripoli (rottenstone)._...... ~9,713 ® ® ® ® ® ®
Undistributed: Copper, mica, potassium salts (1949), pyrites, ground

sand and sandstone, stone (dimension unclassified, 1951, and dimen-

sion basalt, 1952), and minerals whose value must be concealed for

particular years (indicated in appropriate column by footnote refer-

[T ) N 2,811,584 | ccemeaaonn 2,836,760 |- ocecooeaaoo 517,672,755 14, 558,890
Total. ... [N 168,103,000 |.ceuaceuoea- 195,204,000 |- 226, 567,000 |- cueceeee-- 213, 243,000
Total mineralfuels_......... ———- 867,867,000 |- ooooZeennn 991,008,000 |- oo 1,062, 659,000 |.oeeoeeenoo 932, 355, 000
Total Pennsylvania__.._..... 1,085,970,000 | cececae--- 1,186,212,000 |- ccccocacane 1,289, 226,000 |-cocoaciooon 1,145, 598, 000

RHODE ISLAND
Sand and gravel. . i caaa 398, 487 $378, 896 579, 528 $580, 322 534,785 $576, 781 589, 451 $557, 396
BtOne. - o iaecaas 874, 670 8 451, 029 0, 798, 186 239, 248 651, 931 168, 654, 782
Undlsmbuted Nonmetallic minerals. .- - ) 760 |- ceeeeeeae 6, 500 |-cmeccacaae 048 |- eaeae 37, 500
Total Rhode ISIand. .. e ccccncccccccccccea | cmacacen —.—- 929,000 | -eemocennn- 1,425,000 |-cecccaunae 1,278,000 |-caceceaacan 1, 250, 000

17/
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SOUTH CAROLINA

Clays (except for cement) 664, 333 $3, 795, 657 955, 073 $4,995, 971 902, 603 $4, 689, 609 869, 819 $4, 597,802
Sand and gravel.. 11 287,108 11145,142 348, 060 166, 710 320, 195 , 1,048,099 892, 312
tone. 82,440,540 | 83,628,506 |#2,557,510 | ©3,836,056 | 82,828,868 | 83,690,114 |82,014,839 | 83,881,178
Undistributed: Barite, cement, kyanite, sand and gravel (noncommer~
cial, 1949), stone (crushed unclassiﬂed, 1949-50, and dimension granite,
1961-52), topaz (1949), and vermiculite. ... - Y 1,456,480 |-ccoocmaaoo 2,394,796 | .. 2,767,017 5,159,307
Total South Caroling. . oo cmecccmce|mceceeeean 9,026,000 | -oooooa- 11,394,000 |- -oocomaao 11, 286, 000 14, 531,000
SOUTH DAKOTA
Beryllium concentrate. ---.gross weight.. 139 $39, 772 96 $29, 920 138 $46, 007 $166, 251
Clays (except for Cement) . - - oo oo ocoeceeom o cmmcme e camemeee 151, 341 1,529, 542 205, 585 2,207,827 | ©254,116 | $2,917,952 227,934 2,575,783
Feldspar (crude) _long tons._ 32, 272 156, 548 43,875 249 176 48, 559 290, 40,163 , 954
Gold grecoverable content of ores, eto; .................... troy ounces._ 464, 650 16, 262, 750 567, 996 19, 879, 860 458,101 16, 033, 5356 482, 534 16, 888, 690
{ﬁad recoverable content of ores, etc. 1,264 | oo ]emcmemcmcaee 2 6! 644
ca:
Serap. 1,125 31,285 1,902 24,989 2,202 42,714 91 24,148
Sheet...... pounds. . , 367 3,388 13,018 1,684 | oo | 4,308 32,034
Sand and gravel.. 2,315,430 | 5,392,247 2,750,847 | 5,037,384 2,502,340 | 5,846,140 2,478,314
Silver (recoverable content of ores, etc.) .o .ccocoeaooon 98, 997 142, 065 128, 576 139, 590 126, 33 132,102 119, 559
Stone (except limestone for cement and lime). 84,473,432 | 81,205,910 | ¢4,860,858 | 1,263,322 4,660,074 | 1,671,187 4,806, 882
Tungsten concentrate. ... cocooocoooeo- 60-percent WOs basis__|-._..._..._. - f-- - —- O] 336
Undistributed: Cement, columbium-tantalum concentrate (1951-52),
lime, lithium minemls, and stone (crushed granite, 1949; crushed un-
classified, 1950) oo o oo oo oo e cce e cem e | 1,741,194 |._____._____ 2,459, 716 2,932, 392 3,141,115
Total ——- ---| 26,653,000 32, 593, 000 8 29, 553, 000 30, 455, 000
Total mineral fuelS. oo oo cmccccmcccccccc e cmmee fem e e 92, 000 123,000 99, 000
Total South Dakota_ ..o ccmcc oo ceceee | 26,745,000 |.voeemoaaann 32,716,000 |--ooooeeeeae 8 29, 652, 000 30, 455, 000

For footnotes, see end of table.
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TABLE 5.—DMineral production in the United States, 1949-52, by States —Continued

TENNESSEE
1949 1950 1951 1952
Mineral Sl%ortl tons Slzortl tons Slzort;1 tons Slzortl tons
- unless unless unless . unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Barite (crude) . .o iiiceaiioo. 13, $137, 120 3) ®) ®) ®) () ®)
Cement..._ oo oocoioo_ --376-pound barrels._| 5,992, 571 12,857,600 | 6,663,427 | $14,682,487 | 7,162,841 | $17, 203,080 , 428,604 | $17,834, 060
g}ays (including fuller’s earth) ®_ ______ ... 623, 774 2,399, 337 787,403 3,093, 526 A ﬁg 2, 9356, 759 702, ggg 3, }79, 297
UOTSDAT - oo o - o oo e oo e
Gold (recoverable content of ores, ete.).....o....____._____ troy ounces.. 171 5,985 160 5, 600 108 3,780 241 8,435
Iron ore (usable).....__.._.__....___. -.long tons, gross weight__| .. | oo feo el L 35,908 142, 447 ®) 3
Lead (recoverable content of ores, et¢.) . - . oo oo ... ____ 81,212 113 30, 510 14 4,844 1 5,796
Lime (open-market) ... ... ______.__.__ 1,108,139 98, 232 958, 325 108, 970 1,097,874 100, 189 1, 005, 235
Manganese ore (35 percent or more Mn) ®) 133 ()T P IR, 12 3)
Phosphate rock. . ..._..._._co__.oo._. 9,065,588 | 1,384,473 10,028,404 | 1,419,802 10,604,638 | 1,452, 508 10, 874, 760
Sand and gravel ...__._________________ 4,054, 463 , 152, 4,411,105 | 4,645,041 5,186,617 | 5,173,401 5,303, 321
Silver (recoverable content of ores, etc.).... ... 37,861 39, 958 36, 24, 960 22, 590 57, 5 , 103
Stone (except limestone for cement and lime). , 613, 813,026,948 | 7,978, 590 13,802,288 | 88,838,796 | 814,765,988 | 10,377,320 17, 652, 763
Zine (recoverable content of ores, etc.) ... ... ______.______..__ 5 7,387,424 35, 10, 032, 584 38,639 14, 064, 596 38, 12, 622, 640
Undistributed: Copper, pyrites, stone (crushed sandstone, 1949, and
dimension sandstone, 1951), and minerals whose value must be con-
cealed for particular years (indicated in appropriate column by foot-
note reference 3) . - ... liicciiee e 5,228,005 |.______._._. 5,214,265 |-cooooucoooo 6,801, 780 6, 370, 037
otal oo 55,390,000 ..o 62,295,000 |....____.__. 72, 855, 000 74, 908, 000
Total mineral fuels. ... oo |ecmeees 21,943,000 |- ooo_._____ 27,399,000 |- oo__.o_o_. , 998, 000 25, 601, 000
Total Tennessee e mmmemmeaeeeee—eeemes—meemesecemoma|acmemeaeman 77,333,000 |-ccioomoooos 89,694,000 | ._.__..___. 99,853,000 |- 100, 509, 000

9.
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Abrasive stone: Pebbles, grinding. - 226 $2,900 343 $4, 709 350 $4,710 b1 $3, 100
Cement. ..o oo 376-pound barrels_.| 14, 741, 805 33,409,347 | 17,281, 521 39,677,804 | 17,642, 654 42, 648, 536 | 19, 849, 455 48, 042, 901
Clays (including fuller’s earth) 9_____ 1,234, 607 3,001,975 | 1,454,485 3,576,797 | 1,544, 4,271,976 | 1,389,434 3,790, 596
Oolp r (recoverable content of ores, e4€.) - a oo oo oo oo ... 24 9, 2 832 483 1 8, 712
Feldspar (crude) ----long tons.. ® ®) ®) 3) ® ) 2, 600 31,200
Fluorspar. - - 1,770 @ 719 3 - -
Gold (recoverable content of ores, ete.)....---ecewccceeem-. troy ounces.. 40 , 400 49 1,715 32 1,120 3! 1,365
GYDSUM (CrUA) - e oo oo — e ceeccm oo oo 843, 202 2,178,569 | 1,076,251 2,771,812 | 1,136,824 2,987,800 | 1,021,161 2,682, 019
Iron ore (usable, long tons, gross weight. _ 568, 722 3 1,189,415 ¢ 1,053,131 3 787,193 3
Lead ?‘ecoverable content of ores, ete.) .- oo . 1 41,712 129 34, 830 14,878 5 18,032
Lime (open-market)...__.._________ 173,724 1,739,185 216,439 2,074, 367 279,957 2, 532, 387 281, 604 - 2,622,975
Manganese ore (35 percent or more Mn) .. _o--coooon...._gross weight__|. .. __ |l o |eel. RO 56 8
Salt (common) 1,641,171 2,419,963 | 1,852,138 2,846,789 | 2,401,063 4,000,100 | 2,640, 4,402, 032
8and and gravel. e e 14,997,506 | 13,467,849 | 17,972,105 | 15,707,724 | 18, 488, 15,651,531 | 18,661,403 , 215,
Bilver (recoverable content of ores, et¢.) - .« cocccmemoeoooo troy ounces. . 2, 691 2,435 , 454 2,221 1,381 1,25 4,
8tone (except limestone for cement and lime). 5, 289, 647 | 8 4, 893, 150 8 5,580,463 | 87,351,069 87,626,122 | 7,604, 8, 664, 633
Sulfur (Frasch-process). - - . . oo eec oo ocoocmmcocccccceennee 66, 208, 000 , 248, 688 80, 300, 000 , 835, 280 81,900,000 | 3,691,724 78, 910, 000
Talc and soapstone, (ground) R e ————— ®) @) 3 3 17, 216, 569
Zing (recoverable content of 0res, €tC.) - < oo - oo oo oo e 24 8,736 996
Undistributed: Bromine, gem stones, graphite, magnesite (1949), mag-
nesium chloride éfor metal), magnesium compounds (except for metal,
1949), mercury (1951), pumice and pumicite, sodium sulfate, stone
(crushed basalt and dimension granite, 1950-51), and minerals whose
value must be concealed for particular years (indicated in appro-
priate column by f00tnote reference 3).- - -« - o cccoecccceccmee e e ———— 14,763,409 |- ccceeoooo- 17,367,081 |- ccoeooaeann 26, 837, 027 31,693, 142
otal. .. - --| 142,536,000 | ceorocoooao 169,947,000 |- coocoooo- 188, 487,000 |- -| 198,368, 000
Total mineral fuels_..._....._ S --12,237,257,000 |- ..o 2, 504,003,000 |-.-cooooaae- 3, 080, 068, 000 3, 180, 189, 000
Total TOXaS. e e e oo oo 2,379,793,000 f__ooooo_.. 2,673,950,000 |-ocoocounonn 3, 268, 555,000 |- --eoooaao- 3, 378, 557, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the ﬁnited States, 1949-52, by States '—Continued

UTAH
1949 1950 1951 1952
Mineral Slzort1 tons Sl%t‘;lx;tl tons Slzortl tons Bl%ott;l tons
unless ess ) unless unless ’
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Olays (including fuller’s earth) ¢ _____ 221,701 $624, 164 293, 958 $929, 964 285,128 $1, 269, 203 5 $1, 115, 642
Copper (recoverable content of ores, ete.).... 197,245 77,714, 530 278,630 | 115,910,080 271,086 | 131,205, 624 282,804 | 136, 920, 696
Fluorspar. 8,332 , 166 18, 936 337, 91 17,827 398, 480 17,304 438, 6
Gold (recoverable content of ores, ete.) - —ccceceeecnnoamnao- troy ounces.. 314, 058 10, 992, 030 457, 551 186, 014, 285 432,216 15, 127, 560 435, 507 15, 242, 745
Iron ore (usable) long tons, gross weight_.| 2,698, 632 4,403,767 | 3,111,167 5,746,808 | 4,637,239 10, 141,653 | 3,990, 6505 15, 025, 899
Lead (recoverable content of ores, etc.) 53,072 16, 770; 752 44,753 12,083, 310 50, 451 17,456, 046 50, 210 16, 167, 620
Lime (open-market).. 36,082 355, 516 49,419 456, 471 ® ® ® 3)
Manganese ore (35 percent or more Mn)_..oooocouccomaaa.| gross weight. _ |- |ccomee . 120 ?} 95 3
Manganiferous ore (6 to 35 percent Mn) do. 4,981 39, 983 3,041 3 1,369 [©) 3,397 3
Perlite (crude) 731 2,762 2, 585 13,072 3,422 16,017 (4 3
Phosphate rock. long tons ) 580 | 2, 900 3
Pumice and pumicite ) Q)] 8,719 10, 891 9, 422 11,478 3
Balt (common) 78, 611 386, 935 116, 694 511, 938 131, 444 570, 379 136, 128 522,721
Sand and gravel ____ 2,331, 688 1,553,408 | 8,435,277 2,251,515 | 2,971,268 2,268,750 | 3,260,044 2,350, 412
Bilver érecoverable content of ores, etc.). . .cceeoomoaoao troy ounces_.| 6,724, 6, 086, 356 , 083, , 411, 7,310, 665 6,616, 521 | 7,194, 109 6, 511,032
Stone (except limestone for cement and lime)._. 283,020 427,418 929, 410 X 1,226,710 1,291,118 4 852, 351 '1,123,108
‘Tungsten concentrate. 60-percent WOs basis.__ 1 ®) 5 565 3 9, 449
‘Zinc (recoverable content of ores, ete.). ._ 40, 670 10, 086, 160 31,678 8, 996, 552 34,317 12, 491, 388 32,047 10, 938, 404
Undistributed: Cement, diatomite (1950), gem stones (1949), um,
molybdenum, potassium salts, quartz crystal (1950), stone erushed
marble, 19562), vanadium, and minerals whose value must be con-
cealed for particular years (indicated in appropriate column by foot-
note reference 3) 15,613,281 |occocaccaaan 22, 494, 349 20, 526, 911 20, 889, 336
Total 145, 237, 000 193,049,000 | cooeooaaao 219, 395, 000 227, 256, 000
Total mineral fuels 32, 588, 000 36,907,000 |ceeeunnauan 37,750, 000 38, 246, 000
Total Utah 177,825,000 |cceomcmauaean 229, 956,000 257,145, 000 265, 502, 000
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VERMONT

Gold (recoverable content of ores, etc.) troy 120 $4, 200 146 $5,110 156 $5, 460 162 $5,670
Lime (open-market) 28, 914 356, 381 32,843 415, 910 32,179 432,483 ® 3)
tes... long tons.. 17,892 [Q)
Sand and gravel ... 1, 581, 614 728,304 | 1,040,977 661, 994 965, 702 646,702 | 1,264,490 749, 8356
Silver (recoverable content of ores, et€.) .- ccecceeccmeanaan troy ounces.. 27, 446 24, 840 28, 25, 527 41,300 37,379 45, 361 41,054
ate. 184,040 3,624, 230 238, 740 4,471,869 (%) 3) (3) )
Stone (except limestone for lime) 441,770 8, 276, 287 447, 310 8,038, 892 450, 980 7,253,824 404, 391 6,016, 530
Talc. 64, 608 788,341 2, 906, 396 78,694 998, 792 71,027 926, 646
Undistributed: Asbestos, clays, copper, and minerals whose value
must be concealed for particular years (indicated in appropriate :
column by footnote reference 3) 3, 581, 645 4,037,573 59,141,814 10, 150, 945
Total Vermont. 17, 384, 000 18, 563, 000 6 18, 516, 000 17, 891, 000
VIRGINIA
Olays (except for cement) 449,122 $403, 598 545,984 $519, 641 544, 147 $593, 999 648, 334 $704, 189
Feldspar (crude long tons.. 33,936 234, 442 26, 879 188,153 30,979 232,099 g; 3
Iron ore (usable long tons, gross weight. . 4,349 ®) 5, 245 7,248 () 3
Lead (recoverable content of ores, ete.) 3,313 1, 046, 908 3, 254 878, 580 1, 508 521, 768 3,792 1,221,024
ime (op! rket) . 849,132 3, 213, 897 428, 339 3, 861, 932 452, 680 4, 551, 656 442,845 4, 448,924
Manganesge ore (35 percent or more Mng ................... gross weight.__ ® 56 ® 1,011 ®
Manganiferous ore (5 to 36 percent Mn, do 1,279 ® I
Marl, calcareous (except for cement) 62, 482 117,251 52,181 53, 861 ®) ® ®) 3
Sand and gravel.. 4,412, 583 4,049,157 | 4,373,984 4,144,846 | 5,772,781 5,750,409 | 7,136,112 5, 556, 953
Stone (except limestone for cement and lime).. 7, 509, 7 12,442,765 | 9,272,740 16,434,602 | 9,277,252 16,621,116 | 9,670,961 16, 969, 952
Zinc (recoverable content of ores, ete.). 13, 166 3, 265, 168 12,396 3, 520, 464 7,332 , 668, 848 13, 4,451,788
Undistributed: Abrasive stone (millstones, 1949-50), aplite, cement,
gypsum, kyanite, mica, phosphate rock (1949), pyrites, sal't, grou.mi
sand and sandstone, slate, talc and ground soapstone, titanium concen-
trate, and minerals whose value must be concealed for particular years
(indicated in appropriate column by footnote reference 3) 9,132,172 11,171,649 |coeeaaeooo 14, 284,190 16, 155, 952
Total 33, 905, 000 40, 774, 000 45, 224, 000 49, 509, 000
Total mineral fuels 82, 503, 000 97, 032, 000 116, 028, 000 115, 170, 000
Total Virginia_ 116, 408, 000 137, 806, 000 161, 252, 000 164, 679, 000

For footnotes, see end of table,
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TABLE 5.—Mineral production in the United States, 1949-52, by States '—Continued

WASHINGTON
1949 1950 1951 1952
Mineral Slzgxl‘lt! tons Shg;t] tons |, Shg;tl tons Slzortl tons
ess ess ess unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Abrasive stone:
Pebbles (grinding) ... . 20 $24 25 $300 28 $336 20 $240
Pulpstones..__.__....... - R 28 1,975 33 2,100 22 1,970 S 12 908
Antimony ore and concentrate. ... oo eeooeoooo.] gross weight.__ 14 1,425 (o |emeaeaes 110 ® 100 ®
Clays (except for cement)_.._____._______ - 219, 738 267, 300 216, 886 251, 850 205, 187 285, 631 225,277 286,719
Co?per (recoverable content of ores, ete.) . - 5,275 2,078, 350 5,057 2,103, 712 4,089 1,979,076 4,357 2,108, 788
Gold (recoverable content of ores, etec.). 71,994 2, 519,790 92,117 3, 224, 095 67, 405 2,359,175 54,776 1,917,160
Gypsum (erude) - oo v oo y ) ®) 3) 3 7,900 29, 6
Lead (recoverable content of ores, ete.) .. 2, 768, 692 11,744 3,781, 568
Manganese ore (35 percent or more Mn) ___ - - 436 ®
Manganiferous ores (5 to 35 percent Mn) . Q0. _|oo o |eeoo | T 142 3)
Olivine. ... @) ®) 3
Pumice and pumicite. 8,6 , 22, 67. 5,105 10, 832 3, 8,089
Sand and gravel_______.______ 9,215,914 6,391,412 | 10, 605, 791 7,435,340 | 10, 546, 949 7,595,837 | 13,322, 279 9,422,117
Silver (recoverable content of ore, ete.). _ _.oooocooeoomeoaos troy ounces.. 357,853 323,875 363, 656 29, 127 334,948 303, 145 315, 645 285, 675
Stone (except limestone for cement and lime) . 3, 688, 890 8 4,105,516 | 4,930,820 5,734,563 | 5,029,735 5,664,433 | 4,523,234 5, 491, 525
Tungsten concentrate............__._...........60-percent WOs basis__ |- |cceeoio o foao | 9 33,417 14,008
Zinc (recoverable content of ores, €tC.) - - . oo oo 10, 740 2, 663, 520 14,807 4, 205,188 18,189 6, 620, 796 20, 102 6, 673, 864
Undistributed: Cement, diatomite (1949-50, 1952), epsom salt made
from epsomite (1949-51), gem stones, lime, magnesite, quartz, ground
sand and sandstone, stone (dimension unclassified, 1949), tale,
and minerals whose value must be concealed for particular years
indicated in appropriate column by footnote reference 3). ... ___|.oo______. 14,379,357 |-ccoeoo. 17,076,954 |- cceooooo .. 20,772,634 |- .____.__. 19, 982, 946
Total ..o e ccmaen I 34,779,000 |..___....__. 43,176,000 | 48,396,000 | ._..ooo._. 50, 003, 000
Total mineral fuels. . .. oo , 084,000 |-occoaoooo. , 879,000 |ococoeoaos 6,158,000 |- ... 6, 126, 000
Total Washington. ... e 40,863,000 |-ocooooeoooo 49,055,000 |.ooooooooo.. 54,554,000 |-oooooo.o 56, 129, 000
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WEST VIRGINIA

Clays (except for cement) . - .o c oo oceccaccccecccccacmcaeann 477, 503 $759, 065 569, 615 $925, 305 992, 599 $2, 183,979 865,077 $2, 304, 716
Lime (open-market). mmmmmemmm——————— 350, 311 3, 535, 352 ®) ® ®) ® (3) ®)
Salt (common) - 3565, 515 1,288, 471 367, 942 1, 238, 588 379,299 1,314,818 392, 519 1, 438, 490
Sand and gravel. --|118,284,805 [ 115,491,274 | 3,613,046 6,241,057 | 4,735,271 8,314,195 | 4,120,105 7,276,370
Stone (except limestone for cement and lime) . ... oo .o_._.__ 4, 854, 590 6,960, 191 | 8 5, 367, 510 87,825,653 | 85,754,378 88,472,639 | 84,869, 442 86,826,113
Undistributed: Abrasive stones, bromine, caleium magnesium chloride, .
cement, calcareous marl, sand and gravel (noncommercial, 1949),
ground sand and sandstone, stone (dimension limestone, 1950-52), and
minerals whose value must be concealed for particular years (indi-
cated in appropriate column by footnote reference ) ..o oo ooooooooo|oecaocaaaot 5,786,036 |- cccooa.. 10,662,099 | _.__._____ 12,715,426 |- oo 11, 898, 325
Total... -- - ——e- SRR U PRI U 23,820,000 |- ooooo____ 26,893,000 |---coooo__ 33,001,000 |---._______ 29, 743, 000
Total mineral fuels. .. oo 694,299,000 |- -coceoooo- 802,731,000 |- ocoooooeoo- 908, 722,000 |- 795, 932, 000
Total West Virginda. . .o oo eccmccmeec e mcae e 718,119,000 |.cceemeoao- 829,624,000 |- ..o 941,723,000 |-ccocoooooo 825, 675, 000
WISCONSIN
Abrasive stone: Pebbles, grinding ®) 530 $10, 600 1,327 $26, 540 723 $17,352
Clays (except for cement) $64, 932 80, 293 70, 317 48,376 48,376 31, 817 31, 857
Iron ore (USable) .« o oo v omce oo ciecaae ®) 1,701, 619 3) 1,745,120 1, 485, 845 3
Lead (recoverable content of ores, etc.) 270, 812 532 143, 640 1,391 481, 286 2, 000 644, 000
Lime (open-market)- 1,254, 751 124, 530 1, 448, 095 124, 852 1, 562, 200 107, 813 1, 368, 556
Marl, calcareous (except for cement) .- oo oococoocooocaoaas 10, 293 22,025 13, 931 20, 625 12,925 17, 000 8, 833
Sand and gravel 10, 456, 561 | 19,117,115 11,959,012 | 19,391,772 12,392, 464 | 24, 895, 947 16, 938, 228
Stone (except limestone for cement and lime) 13,636,020 | 6,999, 630 14,494,750 | 7,609, 323 14,671,858 | 8,578,882 16, 754, 675
Zinc (recoverable content of ores, ete.) . o _ oo oo looioaiiooo 1, 313, 160 5,722 1, 625, 048 15, 754 5, 734, 456 20, 6, 835, 216
Undistributed: Abrasive stone (tube-mill liners), cement, quartz (1949,
1951-52), ground sand and sandstone, and minerals whose value must
be concealed for particular years (indicated in appropriate column by
f00tNOtE refereNCe 3) - o v m oo oo ecc e cmacccmcccmmmeann|ecmeemam e 8,861,346 |- oo 11,917,595 |- oo . 13,415,199 (o _______ 13, 107, 504
L7 Y USRS (IO 35,868,000 |oooooo. 41,683,000 |- .---_.__. 48,345,000 |--coooooo-_ 55, 706, 000
Total mineral fuels. - S R 10,000 |ocoocoooaaon ,000 [-oocoooooo 5,000 |ccccccaaaaae 4,000
b7 AT T L TR SO 35,878,000 |- ccoeoaeme 41,693,000 [-oooomoeen- 48,350,000 |- oeeenmee-- 55, 710, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1949-52, by States 1—Continued

WYOMING
1949 1950 1951 1952
Mineral Slzori;1 tons Slaort1 tons Slzort] tons Short;l tons
unless unless unless unless
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Clays (except for cement) 369, 782 $3, 567, 044 413, 271 $4, 102, 122 483,050 | ¢ $5,999, 451 706, 748 $9, 176, 507
Gem stones (estimated) (] 20, 000 () ® (10) ® (10) @,
Gold (recoverable content of ores, €t€.) - - ccccacocaccacaaa troy ounces.. 389 13, 615 9 315 1 35
Iron ore (usable) long tons, gross weight.. 539, 554 3) 491, 906 ®) 616, 940 ® 484,945 ® N
Phosphate rock long tons.. @ 3) ®) @) 178,948 1,186, 523 137, 675 919, 987
Pumice 1,460 6, 363 1, 867 9,141 2, 851 10, 918
Sand and gravel 2, 352, 493 1,912,838 | 1,937,943 1,251,220 | 2,347,078 1,730,900 | 2,426,999 1,738, 548
Silver (recoverable content of ores, 6te.) - oooooaooooooC troy ounces. . 2, 19 ) b2 P [
Stone (except limestone for cement) 1, 802, 580 2,227,006 | 1,841,400 2,214,037 | 1,645,475 1,857,267 | 1, 466, 567 1, 688, 890
Sulfur ore for direct agricultural use. long tons._. 3,112 57,322 ® @) @) ®) ®) ®)
Undistributed: Cement, feldspar (1949), gypsum, sodium carbonate and
sulfate, vermiculite (1950-52), and minerals whose value must be con-
cealed for particular years (indicated in appropriate column by footnote
reference 3) 4,128,407 | ceeeaaannn 4,794,582 | ... 5,408,858 |.occoiccanas 4,337, 869
Total 11, 926, 000 12,368,000 |_ooocoaoon. 16,192,000 |-ucaecnaaoan 17, 873, 000
Total mineral fuels. .. 139,072,000 |ceemmenaeo . 165,209, 000 |- -eooeeaooo 185,646,000 |-ccooccecn-- 186, 622, 000
Total Wyoming._........ 150, 998,000 |- ceeoeeaeo. 177,577,000 |- ccaccacaaas 5201, 838,000 |-cocoeacaaan 204, 495, 000
E]

1 Production as measured by mine shipments or mine sales (including consumption by
producers), except that fuels and the following additional minerals are strictly production:
Gs(rlpsum, ii(t);gme' magnesite, pyrites, bauxite, and mercury. Excludes uranium ores
and monazite.

3 Excludes puzzolan cement, value for which is included with “Undistributed.”

3 Value included with “Undistributed.”

4 Less than 1 ton.

8 Revised figure.

¢ Estimate.

7 Bales in 1948 included with 1949, ’
8 Excludes certain stone, value for which is included with “ Undistributed.”
Y Except clays sold or used for cement.
10 Weight not recorded.
It “Commercial.” Value of “Noncommercial” included with “Undistributed.” "7
12 Excludes natural cement, value for which is included with *“Undistributed.” o
18 “Noncommercial.” Value of “Commercial” included with “Undistributed.”
4 Value reported for zine in New Jersey is estimated smelting value of recoverable zinc
content of ore after freight, haulage, Iting, and or facturing charges are added.
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TABLE 6.—Mineral production in Territories of the United States, 1949-562, by individual minerals

1949 1950 1951 1052
Territory and mineral Sl}gx;}:] tons ) S]%m'l:1 tons Short tons Shglgi tons
ess unless ess ess
otherwise Value otherwise Value otherwise Value otherwise Value
stated) stated) stated) stated)
Alaska:
Antlmony ore and concentrate. .. cceaccoccccacecaaa-- gross weight.__ 74 $31, 356 301 (0] 420 ®)
ﬁfer (recoverable content of ores, tC.) - . ccaccceccmcocccccacaaaan 1,576 $2, 496 11 $387 |acccccccccca|ececaccaaaa
Ereeoverable content of ores, etc.; troy 229, 416 8, 029, 560 289, 272 10, 124, 520 239, 637 8, 387, 205 240, 657 $8, 419, 495
Lead recoverable content of ores, etC.) —o-aeeoceacccoccccccaoocaoas 51 16,116 40, 230 221 7,260 386
Mercury. 76-pound flasks._ 100 7,946 5, 575
Sand and gravel_ . (0] 3, 050, 020 2,377,407 | 6,887,646 3,738, 516 | 10, 781, 926 8, 650, 582
Silver (recoverable content of ores, €t€.) -« cccecaaaaaas troy ounces. . 36, 056 32,633 b2, 638 7 640 32, 870 29, 749 32,986 29, 854
Tin (content of ore and concentrafe)_ ............ long tons. . 114, 800 79 170 281 69 197,163 8 220, 956
Tungsten concentrate....-...oocoo._ . 13 10 (O] )
Zinc (recoverable content of ores, ete.). . 2 496 6 1,704 31 218 P
Undistributed: Gem stones (1952), platinum—group metals, pumice
(1950), stone, and minerals whose value must be concealed for
particular years (indicated in appropriate column by footnote
reference 1) 4,005,086 |-ccocmcaucen 2,054,735 |-cccenmacnnn 3,441,000 |oooemnennnns 3,195, 336
Total. o 12,240,000 {-cccmeceance 14,819,000 |ccceencncns 15,802,000 [-ccoeeuccane 20, 523, 000
Total mineral fuels...... - , 309, 000 |ocococeenaen , 033,000 |-cccoacoacnn 3,767,000 5,779, 000
Total Alaska. 15, 549,000 |- oo ocoaoaooo 17,862,000 |ccccoecaaao- 19, 569,000 |- -ccneeanann 26, 302, 000
Hawali: 3 :
Lime (0pen-market) - - o ec e oocacccacccacccccccccemcemman——— 8, 404 226, 926 8,141 219, 861 8, 740 236, 062 8,804 240, 786
Sand and gravel.._. 2, 56. 5,710 1,069 936
Stone. 4 653, 890 4718, 705 696, 310 1,564,906 | 4650,004 | 41,337,474 705, 1, 545, 301
Undistributed: Other nonmetallic minerals 42,826 _—- —_— 147, 063 17,164
Total Hawail R S 988, 000 1,776,000 |occeeaoaaaas 1,726, 000 1, 804, 000
Total Territories. 16, 537,000 |-ccooecaeann 19,627,000 |-ccoaceae-- 21, 295, 000 28, 106, 000

1Value included with “Undistributed.”

2 Produced in 1950, but not shipped until 1951 from a mine not active in 1951.

3 Includes Palmyra, Johnston and Jarvis Islands.
¢ Excludes certain stone value for which is included with ‘“Undistributed.”
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TABLE 7.—Mineral production in possessions of the United States, 1949-52, by individual minerals

1949 1950 1951 1952
Possession and mineral Sl;ort1 tons Sl%gll']ii tons Slzort1 tons Slzorf;1 tons Val
unless ess unless unless alue
otherwise Value otherwise Value otherwise Value otherwise
stated) stated) stated) stated)
Canal Zone:
Sand and gravel 1 2_____ i 39, 000 $58, 500 22,000 $15, 000 32, 000 $26, 000 56, 600 $53, 000
Stone (crushed) 1 2. 109, 200 163, 800 53, 000 83, 000 55, 500 112, 000 86, 000 152, 000
Total Canal Zone._.. . i 222,000 |ccoeooaooen 98,000 |- ooocooo__. 138,000 |.ooocooo_. 205, 000
Canton: Stone (crushed) ! ® 3 ) 8 360 900 1 375
Guam: Stone ... .______ 2, 605, 000 5,209,000 | 2 1, 528, 000 23, 055, 000 720, 000 4 675, 000 948, 000 870,000 .
Midway: Stone (erushed) ... ®) ® ® ® 3) ®) f 56,000
Puerto Rico:
Cement. ... 376-pound barrels._| 2,171,486 6,109,041 | 3,187,451 8,209,186 | 4,297, 583 11,252,350 | 3,994,483 10, 517, 894
Iron ore (usable).__ .. long tons. |- oo e 39, 219 225, 50 138, 613 797,025
Lime (open-market) . .o 7,347 184, 618 8, 166 180, 828 10, 350 191, 415 8, 575 195, 000
Salt (common)._._.._ 12, 664 77,322 13, 545 137,225 10, 566 119, 338 12, 676 122, 158
Sand and gravel. e (®) U 101,013 103 806 , 628 99, 657 122, 730 164, 166
_______________________________________________________________ 7 519, 870 7 826, 621 7250, 010 7 574 709 283, 697 613 751 7689, 320 71, 807, 388
Undistributed Other nonmetallic minerals........ . . oo ocoeooooo . 138,641 | ... .. 1, F2 £ (SN RS (R 6,328
Total Puerto Rico_ .. e 7,336,000 | .. . ... 9,297,000 |--cocoooa-n 12,502,000 (<cceeeaoao_.. 13, 610, 000
Virgin Islands: Stone (crushed) 2. . . ... 89,700 8 816,000 82,540 8 4, 000 11, 600 47, 300 12,900 1 900
Wake: Stone (crushed) 1. ... ) ® ®) 3) 240 600 4, 260 8 000
0 S H 12,783,000 |-ocoocuoanos 12,454,000 |-ooceeuoaaon 13,364,000 |occaecacana. 14, 751, 000

1 Quantities are estimated equivalents of cubic yards reported.
2 Data for fiscal years ended June 30,

3 Data not available.

4 Revised figure.

§ Estimate.

¢ Value included with ““Undistributed.”
7 Excludes certain stone value for which is included with “Undistributed.”

8 8t. Croix Island only.

Data for St. Thomas Island not available.
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STATISTICAL SUMMARY OF METAL AND NONMETAL PRODUCTION 85

TABLE 8.—Comparison of world and United States production of principal
minerals and metals, 1951-52

[Compiled by Berenice B. Mitchell, Pauline Roberts, Helen Hunt, and Lee Petersen]

1951 1952
Mineral World | United States | World | United States
Thousand metric | Percent| Thousand metric | Percent
tons of world tons of world
Metals, mine basis:
Antimony 1. ________ Sb content._ 62 3 5 46 2 4
Arsenic 1 57 15 26 46 14 30
Baurxite. --| 10,984 1,878 17 | 12,837 1,694 13
Beryl L. T 6 @ 7 7| @ 7
Bismuth._.._____________ thousand kilograms._| 1,700 ® ®) 1, 800 3) ®
Cadmil:‘lm - do._..| 6,120 3,770 62 6, 280 3,886 62
Chromite. ..o oo __ 2, 800 6 ® 3,200 19 ®»
Cobalt ! contained. _ 8 (%) 4 10 ®
Columbium._.._..._.....__ thousand pounds..| 2,850 ©® ©® 3, 400 5 “
Copper. -Cucontent__| 2 630 842 32 2,735 839 31
Gold..___._____.__ thousand fine ounces._| 33,500 1,895 6 | 34,200 1,927 6
Ironore. . .o __ 3 118,375 40 A 99, 400 33
Pbcontent__| 1,685 352 21 1,820 5
Manganese Ore .- —-o oo ___ 7,100 95 1 7,700 105 1
Mereury....ocoooeooo__ thousand flasks. . 148 7 5 150 13 9
Molybdenum .. 21 18 86 22 20 91
Nickel Ni content. . 159 1 ®» 173 1 ®
Platinum group
thousand troy oz. Pt, Pd, etc._ 675 37 5 675 34 5
Silver ! _______ ... thousand fine ounces.- | 197,500 | 39,907 20 | 210,200 | 39,840 19
Tantalite -thousand pounds. . 38 1 3 95 (7) (Y]
Tin1 __ thousand long tons. - 170 (O O] 173 ® ®
Titanium:
Ilmenite - 893 486 54 893 4
Rutile .. ____ . _______ 42 @ @®) 47 ® (O]
Tungsten concentrate._60-percent WOs basis. - 51 12 55 13
Zine._ Zn content__| 2,290 618 27 2,522 604 24
Metals, smelter basis:
Aluminum - 1,790 759 42 2,050 850 41
Copper. - - 2,815 940 33 2, 830 929 33
Iron, pig (including ferroalloys)...._..._______ 150,000 | 65,745 44 | 152,000 | 57,507 38
Lead .| 1,604 376 23 ) 429 24
..... 81 37 46 151 96 64
Steel ingots_ ..o _____ 211,000 | 95,435 45 | 212,000 | 84,520 40
.................... thousand long tons._ 19 13
Zinc. 2,097 800 38 2,199 821 37
Nonmetallic minerals:
Asbestos. -- .| 1,425 47 3 1,425 49 3
Barite. . 1,825 767 42 1, 900 919 48
Cement. 148,400 | 42,548 29 | 159,000 | 43,091 27
Corundum .. __ 10 foo |l 10 | eofemcao
Diamonds._..._..... thousand metric carats__| 16,780 |...._.___|-_______ 18,694 | __|occooo__
Diat € e e e m e eemccmc—mcmcmmmen 233 44 233 45
Feldspar i... - - 770 407 53 815 428 53
Fluorspar. - ---| 1,000 315 32 1,190 303 25
Graphite.__ - 190 6 3 190 5 3
Gypsum 24, 700 7,861 32| 24,300 7,634 31
Magnesite. 3, 800 608 2 3, 800 463 1
Mica (including serap) .o oooooo oo 125 65 52 120 69 58
Nitrogen, agricultural..__.......__ fiscal year--| 4,011 996 25 4,380 1,099 25
Phosphate rock. ———- 24,000 [ 10,948 46 | 25,500 | 12,224 49
Potash oL K30 equivalent._| 4,900 1,288 26 5, 1,511 27
Pumice. 940 680 72 780 69
Pyrites. - 13, 200 1,034 8 | 14,200 1,010 7
Salt e _--| 54,000 | 18,332 34 | 54,000 | 17,731 33
Sulfur, native_....._....._ thousand long tons..| 5, 800 5,278 91 6, 000 5,293 88
Tale, pyrophyllite, and soapstone........_._.. 1, 650 581 35 1,475 545 37
Vermiculite 1. .. 216 190 88 226 190 84

1 World total, exclusive of U. S. S. R.

3 United States production was 439 metric tons in 1951 and 467 tons in 1952,

3 Bureau of Mines not at liberty to publish United States figure separately.

4 Less than 1 percent.

§ United States production was 343 metric tons in 1951 and 379 tons in 1952. .

¢ Columbium and tantalite production in United States not always differentiated; see tantalite.

7 Columbium and tantalite production in United States not always differentiated; see columbium.
8 United States production was 88long tons in 1951 and 99 tons in 1952.



Employment and Injuries in the Metdl

and Nonmetal Industries
By Seth T. Reese!

L

HIS CHAPTER of the Minerals Yearbook is confined to employ-
ment and injury experience in the metal, nonmetal, and quarry
industries of the United States. KEach industry is treated sepa-

rately, and no attempt has been made to combine data to show an
overall picture for these sections of the minerals industries. Employ-
ment and injury experience for the mineral industries as a whole can
be found in volume ITL.

Lack of comparable and accurate statistics on injuries in the Na-
tion’s mineral industries and the importance of such statistics as a
measure of the results of the Bureau’s endeavor to reduce mining
hazards led the Bureau in 1911 to undertake the collection of such
statistics. Statistical data on the injury experience at metal- and
nonmetal-mining operations were first compiled by the Bureau of
Mines for 1911. The first requests to the operators for information
on injuries and related em]?loyment at their establishments were made
early in 1912, The Bureau’s list of operators at that time ranged from
the lone prospector to the mine on a dividend-paying basis. No dis-
tinction was made regarding the size of the operations. The prospector
or one doing assessment work was equally exposed to many of the
dangers that surrounded a worker at a larger mine.

The response to the first request for injury and employment data
was gratifying; most of the larger companies submitted detailed
reports, so that from the production point of view, the first statistical
data on injuries and employment were fairly representative of the
industry. Coverage of the industry has grown to the present time,
and the data that appear in this chapter of the Minerals Yearbook
represent approximately full coverage of the industry. There is no
Federal law which requires the operators of metal and nonmetal mines
to submit reports to the Bureau; however, the mining companies who
voluntarily furnished reports on injuries and employment have con-
tributed substantially to the promotion of safety in the mineral
industries of the United States.

Injury and related employment statistics for the quarry industry
were first recorded for 1911 as the result of a request for such informa-
tion by the Bureau in January 1912. As far as can be ascertained, all

1 Chief, Accident Analyses Branch, Safety Division, Bureau of Mines.
86
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large companies furnished detailed reports, so that, when measured
by production, the available data were largely representative of the
industry. The small number that did not reply represented about 12
percent of the total known active operators but constituted only a
small segment of the industry in the light of their relatively small
production. It was realized at the start that a true accident ratio for
the whole quarry industry could be obtained only when complete
reports were furnished. Although the Bureau was authorized to
collect data relating to accidents at quarry operations, no Federal
legislation, then and now, require operators to submit reports. It
was hoped that voluntary submission of such data, followed by
Bureau dissemination of this information, would aid in establishin
a uniform basis for reporting and recording quarry injuries an
related employment data. Eventually, a standard form was adopted
and submitted to quarry operators in the hope that they would use
it to report details relating to injuries. The results have been most
encouraging; as a result, present data on injury experience at quarries
cover the greater part of the industry.

'I‘KBLE 1.—Employment and injury experience at metal mines in the United States,

1931-52**
Number of Injuryﬂi'late per
Men | AVerage | nan davs | Man-hours Injuries man-how
Year working gg‘: worked {ln worked (in -hours
@ daily days thousands) | thousands) N
Non- on-
Fatal | fapa) | Fatal | fapa]

232 16, 692 138, 237 147 | 7,868 1.06 56. 92
209 9, 748 80, 213 100 | 4,486 1.25 55.93
201 9,913 80, 006 87 5, 180 1.09 64,75
219 12,776 100, 959 108 | 7,105 1.07 70.38
218 )y 145,134 157 | 9,393 1.08 64,72
249 22, 521 180, 803 195 | 13,606 1.08 75. 25
252 27, 296 219, 008 206 | 17,068 .94 77.93
227 21, 256 160, 343 150 | 11,996 .94 74.81
233 ) 189, 554 163 | 12,991 .86 68. 63
241 26, 631 211, 740 209 | 13,940 .99 65.84
254 29, 034 230, 453 213 | 14, 590 .92 63.31
280 223, 093 215 | 12,420 .96 b5. 67
293 25, 790 , 242 195 | 11,533 .95 55. 92
289 20, 366 163, 169 130 )y .80 54. 60
288 17,728 141, 295 96 | 6,945 .68 49, 00
249 16, 238 130, 406 90 | 7,345 69 56.32
215 19, 567 167, 024 126 | 8 80 52. 81
282 20, 124 161, 516 104 | 7,631 64 47.25
252 18, 067 144, 368 69| 6,940 .48 48.07
271 18, 522 147, 765 84| 6,611 .57 44,74
278 | 19,013 159, 417 95| 6,824 .60 42,81
265 19, 443 155, 450 110 | 6,705 .71 43.13

1 Man-hours not available before 1931.
31952 figures are preliminary—subject to revision.
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TABLE 2.—Employment and injury experience at metal mines in the United States,
_ by industry groups, 1943-47 (average) and 1948-52

Injury rate
Men | Average Nil:l?lutge{sd g;z;nmﬁlliolsl
: active | Man-days | Man-hours -nour:
Industry and year Wg;ﬁ?g ll!iline- worked worked
ayS Non- Non-
Fatal | fata1 | Fatal | gfa)
Iron mines:
1943-47 (average).... 26,111 272 | 7,112,499 | 57,112,776 37| 1,418 0.65 24.83
1948 ___________ - 27,116 287 | 7,786,361 | 62,468,142 34 | 1,440 .54 23.05
1949 27,792 249 | 6,907,048 | 55,422,388 21 1,158 .38 20.89
1950 , 686 268 | 7,407,111 | 59,406, 348 23| 1,126 .39 18.95
1951 30, 576 276 | 8,446,483 | 67,931,038 33 1, 264 .49 18. 61
1952 31,700 245 | 7,772,000 | 62,450,000 32| 1,015 .51 16. 25
Copper mines: :
17,138 307 | 5,263,425 | 42,109,059 37| 2,140 .88 50. 82
, 280 305 | 4,959,483 | 39,684,197 31 1,572 .78 39. 61
16, 027 271 | 4,341,202 | 34,729,944 13 1,190 .37 34.26
15,383 305 | 4,688,299 | 37,345,430 17 | 1,176 .46 31.49
16, 274 305 | 4,959,135 | 39,676,673 19 | 1,304 .48 32.87
3 314 | 4,645,000 | 37,200,000 26 | 1,150 .70 30.91
16,771 281 | 4,715,436 | 37,604,610 36 | 3,423 .96 91.03
16,113 264 | 4,255,190 255 22 | 3,050 65 89. 62
16, 333 243 | 3,971,971 | 31,738, 565 24 | 2,810 76 88. 54
14,038 257 | 3,612,051 | 28,878, 165 28 | 2,411 97 83.49
- 14, 520 271 | 3,937,874 , 488, 680 18 | 2,497 57 79.30
1952 (preliminary) ... 16, 500 276 | 4,553, 36, 280, 000 35| 2,925 96 80. 62
Gold-silver mines:
943-47 (average).... 4,215 261 1,098,925 | 8,588,067 8 751 93 87.45
5,276 273 | 1,442,554 | 11,328, 421 13 986 1.15 87.04
5,309 258 | 1,36 10, 651, 525 9| 1,190 111.72
5,112 261 | 1,333,387 | 10,328,735 10 | 1,270 97 | 122.96
4,261 251 | 1,070,753 | 8, 331 15 1.81 116.10
1952 (preliminary)._._ 3,900 254 991,000 | 7,880,000 7 795 89 | 100.89
Gold placers:
194347 (average)..._ 2,377 200 474,342 | 4,066,333 1 125 30.74
1948 - 3,772 230 867,709 | 7,423,065 1 1 .13 . 25
3, 5 216 760,202 | 6,087,196 |.._..____ 187 | . 30.72
3, 457 218 753,922 | 6,037,624 |.___.___ 184 | ____ 30.48
2, 649 210 657,482 | 4,475,624 3 198 67 44.24
2,100 227 477,000 | 3,820,000 1 155 26 40. 58
4, 598 274 | 1,258,702 | 10,118,062 8 740 .79 73.14
2,879 282 813,035 | 6,578,055 3 403 .46 61.26
2, 680 267 716,405 | 5,738,514 2 405 .35 70. 58
2, 616 278 727,325 | 5,768,379 6 444 1.04 76.97
3,323 283 941, 591 , 550, 962 7 598 . 79.20
4, 228 | 1,005,000 | 7,820,000 9 665 1.15 85.04
71,210 280 | 19,923,329 |159, 598, 907 127 | 8,597 .80 53.87
71,436 282 | 20,124, 332 |161, 516, 135 104 | 7,631 .64 47.25
71, 664 252 | 18,066, 788 |144, 368,132 69 | 6,940 .48 48.07
68, 292 271 | 18,522,095 (147, 764, 681 84 | 6,611 .57 44.74
71,603 278 | 19,913,318 (159, 417, 308 95 | 6,824 .60 42.81
73,400 265 | 19,443,000 |155, 450, 000 110 | 6,705 .71 43.13

! Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium,
mines.

tungsten, and vanadium-uranium

METAL MINES

The overall injury record at metal mines was not favorable in 1952.
A total of 110 fatal injuries, or 15 more than in 1951, occurred at a
rate of 0.71 per million man-hours, an increase of 18 percent. Fatal
experience was worse in each group of mines except at gold-silver-
lode and gold-placer operations, where the fatality-frequency rates
decreased sharply. The total number of nonfatal injuries decreased
119 to 6,705 injuries in 1952; but, owing to a greater percentage of
decrease in the man-hours of worktime, the frequency at which lost-
time injuries occurred rose to 43.18 from 42.81 per million man-hours.
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Nonfatal injuries were less frequent at each group of mines except
lead-zinc and miscellaneous metal operations.

Employment increased slightly to an average of 73,400 men working
daily. Employment was higher in 1952 at iron, lead-zinc, and miscel-
laneous metal mines and lower at copper, gold-silver-lode, and gold-
placer operations. The aggregate time worked at metal mines declined
914 percent from 1951 to a total of 15514 million man-hours. This
decline resulted mainly from the smaller number of active mine days,
which in 1952 averaged 265, or 13 less than in 1951. The average
length of shift for all metal mines was 8 hours, and the average em-
ployee worked 2,118 hours during 1952, a reduction of 108 hours from
1951.

Iron.—Although the number of fatal injuries at iron mines declined
to 82, compared with 33 deaths in 1951, the rate at which the former
number occurred was slightly greater due to an 8-percent decrease in
the total man-hours worked. The rate at which nonfatal injuries
occurred declined to 16.25 from 18.61 per million man-hours in 1951.
This improved performance was due entirely to a 20-percent decrease
in the number of nonfatal injuries, which more than offset the de-
crease in worktime at iron mines in 1952.

The average number of men at work daily at iron mines increased
slightly to a total of 81,700 in 1952. Iron mines averaged 245 active
days during the year and had a total of 6215 million hours of work-
time, or approximately 514 million man-hours less than in 1951. The
average employee at iron mines had a workyear of 1,970 hours, or
252 hours less than the preceding year, owing principally to the fewer
active days the mines were operated.

Copper.—Fatality experience at copper mines was worse than in
1951. There were 26 ?atal injuries—7 more than in 1951—and the
frequency rate increased almost 50 percent to 0.70 per million man-
hours. ‘As the decline in number of nonfatal injuries was greater pro-
portionately than the decline in the man-hours of exposure, the non-
fatal-injury frequency rate improved 6 percent in 1952.

The average daily employment of 14,800 men at copper mines during
the year was a slight reduction from the number of men working at
these mines in 1951. As these mines operated an average of 314 days
in 1952, the total of 37.2 million man-hours was 6 percent less than in
1951. Each employee averaged 2,514 hours of work during the year,
or 76 more than in 1951.

Lead Zinc.—Fatality experience at lead-zinc mines was worse than
in 1951. There were 35 fatal injuries in 1952, and the frequency rate
increased 68 percent to 0.96 per million man-hours. Nonfatal injuries
at lead-zinc mines increased 17 percent in number to 2,925; but the
frequency rate, although slightly higher than in 1951, was not similarly
affected, as the man-hours of worktime increased 15 percent above
the previous year’s total.

Employment at lead-zinc mines increased 1314 percent to an aver-
age daily working force of 16,500 men in 1952. Although these men
worked 5 more days than in 1951, the average employee had only 30
hours more worktime during the year, owing to a 4-percent reduction
in the number of hours worked per shift.

342070—55——T7
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~_ Gold-Silver-Lode.—The fatality record improved sharply at gold-

silver-lode mines, and the nonfatal-injury record was also better in
1952 than in 1951. The total of 7 fatals was less than in 1951. They
occurred at a frequency of 0.89 per million man-hours, a 51-percent
improvement. There was a 1714-percent reduction in the number of
nonfatal injuries; but, as the total worktime was reduced in lesser
proportion, the nonfatal-frequency rate was reduced 13 percent to
100.89 injuries per million man-hours in 1952.

The average number of men working at gold-silver-lode mines
decreased almost 9 percent from 1951. These men worked 3 more
days in 1952, 0.2 hour more each day, and were able to accumulate
a total year’s work of 2,021 hours, or 74 more than in 1951.

Gold Placer.—The safety record at gold-placer mines improved dur-
ing 1952. The fatality-frequency rate of 0.26 was 61 percent lower
than in the preceding year. The number of nonfatal injuries was
reduced 22 percent from 1951, and the resulting frequency rate of
40.58 injuries per million man-hours represented an 8-percent im-
provement.

The average number of men working daily declined to 2,100 in 1952.
The men worked 17 days more but had an aggregate worktime of 3.8
million man-hours, 15 percent below 1951. However, because of the
increased number of days, the average employee was able to accumu-
late a total of 1,819 hours or 129 more than in 1951.

Miscellaneous Metal.—This group includes mines producing anti-
mony, bauxite, chromite, cobalt, manganese, mercury, molybdenum,
pyrite, titanium, tungsten, and vanadium-uranium. The safety record
at miscellaneous metal mines was not as good as in 1951. There were
9 fatal injuries, and the frequency rate increased 24 percent to 1.15
per million man-hours. The number of nonfatal injuries increased
11 percent, resulting in a raise in the frequency rate from 79.20 in
1951 to 85.04 per million man-hours in 1952. The average number of
men working daily increased 32 percent above the 1951 working force.
However, because these mines operated 55 fewer days, the total man-
hours worked did not increase in the same proportion.” The average
worker accumulated 1,777 hours during 1952, or 495 less than in 1951,
owing to the smaller number of active plant days and a 3-percent
decrease in the average hours worked per day.

: NONMETAL MINES (EXCEPT STONE QUARRIES)

Employment gained slightly in 1952 to a total of 12,800 men at work
daily in this group of nonmetal mines, which is comprised of barite,
feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock, rock-
salt, sulfur, and miscellaneous nonmetallic-mineral operations. How-
ever, as the operations were active an average of 284 days, or 14 less
than in 1951, the total hours of worktime during 1952 were slightly
more than in the preceding year. The overall injury record at non-
metal mines improved in 1952. Although no appreciable change was
reflected in the fatality experience, the nonfatal-injury experience was
improved sharply. The number of nonfatal injuries decreased 31
percent, and the nonfatal-frequency rate declined in the same
proportion.
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TABLE 3.—Employment and injury experience at nonmetal mines (except stone
quarries) in the United States, 1931-52**

Injury rate per
Number of 1
Men | Average | Mandays | Man-hours injuries mmﬁ’(?m’:’m'
Year workins active worked ‘worked
daily 2| mine- | (inthou- | (in thou-
days sands) sands) | patal | Non- | Fatal | Non-
fatal fatal
227 2,029 17,941 11 841 0.61
201 1,347 11, 825 7 528 .59
225 1,729 14,134 8 745 .57 52.71
236 1,947 15,187 8 787 53 b
250 2, 068 16, 168 7 813 .43
259 2, 689 21, 556 4| 1,044 19 48. 43
256 2, 561 20, 536 13 987 48
236 2,251 17, 827 6 726 34 40.72
228 2,196 17,281 10 719 41,61
247 2,416 18, 988 14 826 74 43. 50
263 2,920 23, 225 17 | 1,182 73 50. 89
274 3,473 22 | 1,537 78 54.71
269 , 426 27, 999 25 | 1,471 89 52. 54
282 3,171 25, 760 17 | 1,283 66 49, 81
291 3,016 613 16| 1,145 65 46. 52
291 3,297 26, 877 26 | 1,369 97 50. 94
292 3, 555 28, 809 12| 1,308 42 45.40
287 3,432 27,784 15| 1,176 54 42.33
277 3,340 26, 948 10 | 1,125 37 41.75
203 3, 512 28, 456 19 | 1,238 67 43.51
1051 - e ceme—em 12, 500 298 3,729 30, 130 17| 1,351 .56 44.84
1952 e ecemmaee 12, 800 284 3, 635 29, 510 17 930 .58 31.51

1 Man-hours not available before 1931.
3 1952 figures are preliminary—subject to revision.

TABLE 4—Employment and injury experience at nonmetal mines (except stone
quarries) in the United States, 1943—47 (average) and 1948-52*

Injury rate per
M N N&Ijnul}gsd millgon
on Verage | Man-days | Man-hours man-hours
Year working | active

daily ]gme_ worked ‘worked . N

ays on- on-

Fatal | ‘fara) | Fatal | fata1

11, 667 285 | 3,292,897 | 26,812, 584 19| 1,315 0.71 49. 056
11,950 287 | 3,432,304 | 27,784,119 15| 1,176 .54 42.33
12,077 277 | 3,340,482 | 26,948,124 10| 1,125 .37 41.76
11,977 293 | 3,512,094 | 28,455,936 19| 1,238 .67 43.51
12, 500 298 | 3,728,821 | 30,130,424 17| 1,351 .56
12, 800 284 | 3,635,000 | 29,510,000 17 930 .58 31.51

1Includes barite, feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock, rock-salt, sulfur, and
miscellaneous nonmetallic mineral mines.

METALLURGICAL PLANTS

The overall safety record at metallurgical plants was not as favor-
able in 1952 as in the preceding year. The combined (fatal and non-
fatal) frequency rates of 22.12 and 25.87 per million man-hours at
ore-dressing plants and nonferrous reduction glants and refineries,
respectively, were higher than the corresponding rates for 1951.
There was the same number of fatalities in each year—16—but the
number of nonfatal injuries increased 11 percent to a total of 3,015.
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TABLE 5.—Employment and injury experience at metallurgical plants in the
United States, 1931-52 *

. Injury rate per
Number of in- e,
177 million man-
Men Aaz:gge Man-days | Man-hours Jurles hours
Year working lant worked (in | worked (in
daily ?iays thousands) | thousands) N N
on- on-
Fatal | fota | Fatal | tap)
299 8, 642 70,374 16 | 1,393 0.23 19.79
257 5, 542 44, 856 8 837 .18 18. 66
267 5,875 46,180 131 1,079 .28 23.37
274 7,366 57,966 131 1,320 221 2277
291 10, 632 83,874 28 | 1,962 .33 23.39
309 12,727 101,218 32 2,240 .32 22.13
313 14,899 117, 551 41 | 3,217 .35 27.37
292 11,383 90, 018 20 2,273 .22 25.25
303 12, 594 96, 737 241 2,171 .25 22.44
295 14,484 113,116 18| 2,582 .16 22.83
311 16,916 132,102 34| 3,410 .26 25, 81
334 17,073 134,998 29 | 3,674 .21 27.22
336 21,755 173, 633 31| 4,666 .18 26. 87
329 19,113 A 38 | 4,158 .25 27.30
329 15,268 121, 491 19 | 3,271 .16 26.92
284 12,783 101, 673 20 | 2,794 .20 27.48
313 15,353 122, 630 21 | 3,228 .17 26.32
317 15,121 121,028 14 | 2,749 .12 22.71
294 14,031 112,095 23 | 2,567 .21 22.90
314 14, 539 116, 430 20 | 2,574 .25 22.11
318 15,247 122,088 16 | 2,714 .13 22.23
- 319 15, 381 123, 040 16 | 3,015 .13 24.50

I Man-hours not available before 1931.
21952 figures are preliminary—subject to revision.

Overall employment changed only slightly from 1951, and the aggre-
gate man-hours of work was 1 percent higher than in 1951.

ORE-DRESSING PLANTS

This group includes crushing, screening, washing, jigging, magnetic
separation, flotation, and other milling operations on metallic ores.
Injury experience at metal mills was not as good in 1952 as in 1951.
Although there was 1 less death, the number of nonfatal injuries
increased 15 percent, resulting in a rise of the frequency rate from
19.86 to 22.00 injuries per million man-hours. Fatality experience
was better at iron, gold-silver, and miscellaneous-metal mills and the
nonfatal-injury experience was improved at gold-silver, lead-zine, and
miscellaneous-metal mills. The sharp increase in number of nonfatal
injuries and subsequent nonfatal-frequency rate at copper mills was
responsible for the poorer safety record at metal mills as a whole in
1952. The average number of men working daily increased for each
group except iron and gold-silver mills. The overall gain was 5 per-
cent. Although employment was 15 percent lower at gold-silver mills,
the plants were active 16 more days in 1952, with the result that man-
hours worked in this group, while not as numerous as in 1951, was not
reduced in the same proportion as the average daily work force. At
miscellaneous-metal mills, the gain in employment resulted in an
appreciable increase in man-hours worked in 1952, although the plants
in this group were active 15 fewer days than in 1951.
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TABLE 6.—Employment and injury experience at ore-dressing plants in the
United States, by industry groups, 1943-47 (average) and 1948-52*

Injury rate
Nm:s‘)f per million
Men |Average | Man- Man- J man-hours
Industry and year working active days hours
mill days| worked worked N N
on- on-
Fatal fatal Fatal fatal
6,194 327 | 2,022,845 | 16,175,389 3 356 0.19 22.01
6, 308 317 | 1,998,932 | 15,998, 431 4 289 .25 18.06
6, 582 204 | 1,937,717 | 15,526,435 3 233 .19 15.01
5,828 337 | 1,966,475 | 15,731,325 2 243 13 15.
6,033 336 | 2,025,542 | 16, 205, 429 226 |-coceo- 13.95
6, 200 346 | 2,146, 17, 170, 000 1 345 .06 20.09
3,336 243 812,117 | 6, 595, 876 2 100 .30 15.16
3, 259 267 870,632 | 7,040, 488 101 14.35
3, 701 215 794,121 , 446, 190 3 96 .47 14.89
401 239 814,406 | 6, 568,250 3 74 .46 11.27
3,756 250 937,338 | 7,588,231 69 9,
3,700 222 , 000 ) 60 9.06
862 284 244,650 | 1,924,098 1 98 .52 50.93
919 287 263,644 | 2,004, 381 1 106 .48 51.35
935 269,389 | 2,106,362 83 39.40
769 285 219,266 | 1,707, 5655 75 43.92
1951 708 287 203,161 | 1,579,353 2 55 1.27 34.82
L 1952 (preliminary). - 600 303 182,000 | 1,460,000 35 23.97
ead-zine:
1943-47 (average) ... 4,635 291 | 1,348,673 | 10, 806, 304 5 349 .46 32.30
1948 3,998 263 | 1,050,895 | 8,430,5 3 237 .36 28.11
4,018 241 968, 7,747,429 1 .13 28.40
3, 259 903,009 | 7,223,114 2 226 .28 3129
1951 _______. - 3,441 270 930, 7,444, 528 2 222 .27 29. 82
1952 (preliminary).__. 3, 600 272 978,000 | 7, 860,000 4 220 .61 27.99
Miscellaneous metals: 2
1943-47 (average) ... 1,923 287 551, 654 , 432, 1 157 .23 35. 42
1948 280 321,751 | 2,570,479 1 101 . .39 39.29
270 , 3,147, 204 166 52.75
303 444,660 | 3,584,752 167 46. 59
331 793,658 | 6,361,298 2 206 .31 32.38
316 3 7, 580,000 |- 235 31.00
Total
204 | 4,979,939 | 39,933,953 12 | 1,060 .30 26. 54
288 | 4,505,854 | 36,104, 357 9 834 .25 23.10
261 | 4,360,832 | 34,973, 620 7 798 .20 22.82
291 | 4,347,816 | 34, 814,996 7 785 .20 22. 55
209 | 4,889,790 | 39,178,839 6 778 .15 19. 86
297 | 5,074,000 | 40, 690, 000 5 895 .12 22.00

1 Includes crushers, grinders, washers, ore concentration, sintering, cyaniding, leaching, and all other

metallic ore-dressing plants and auxiliary works.
2 Includes antimony, bauxite, mercury, manganese, tungsten, chromite, vanadium, molybdenum, and

other metals.

NONFERROUS REDUCTION PLANTS AND REFINERIES

The reduction plants and refineries in this group are engaged in
the primary extraction of nonferrous metals from ores and concen-
trates and the refining of crude primary nonferrous metals; iron and
steel plants are not included. Injury experience at nonferrous
smelters and refineries was less favorable in 1952 than in 1951. The
total of 11 fatalities occurred at a rate of 0.13 per million man-hours
compared with 10 fatalities and a rate of 0.12 in 1951. Nonfatal-
injury experience was better at copper and lead smelters, but those
improvements were more than offset by less favorable frequencies at
zinc and miscellaneous-metal smelters. Employment and man-hours
worked declined at copper and lead smelters and rose at zinc and
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miscellaneous smelters. The overall decrease in employment was 2
pbercent, but since the smelters were operated 4 more days than in
1951, the aggregate time worked did not decline proportionately in
man-hours.

TABLE 7.—Employment and injury experience at primary nonferrous reduction
and refinery 1plant:s in the United States, by industry groups, 1943-47 (average)
and 1948-52

Injury rate per
Number of | iy o0 B
Men Average injuries hours
Industry and year | working | SoU¥e | Monciays | Man-hous
) y e
S - -
Fatal | JOO | Fatal | OO
Copper:
104347 (average)._..| 12,223 335 | 4,090,329 | 32,732,388 7 646 0.21 19.74
1948 12,419 326 | 4,053,333 | 32,495,627 2 592 .06 18.22
1949 1, 626 305 | 3,549,484 | 28,395,270 8 511 .28 18.00
1950. —--| 11,756 323 [ 3,799,981 | 30,401, 750 7 521 .23 17.14
1961 . 11, 325 | 3,874,388 | 31,198, 141 3 506 .10 16. 22
Lea 1952 (preliminary)... 10, 600 324 | 3,436,000 | 27, 480, 000 6 360 .22 13.10
1943-47 (average). ... 3,652 312 | 1,140,492 | 9,121,575 2 177 .22 19.40
1948 - 4,037 323 | 1,302,463 | 10,419, 706 1 188 .10 18.04
4,045 306 | 1,239,792 | 9,918 334 2 164 .20 16. 54
3,946 305 | 1,202, 755 , 606, 222 4 166 .42 17.28
3,939 302 | 1,189,986 | 9,520,909 2 112 .21 11.76
3,700 317 | 1,174,000 | 9,390, 000 2 100 .21 10. 65
10, 381 350 | 3,636,558 | 28,691, 450 3 947 .10 33.01
9, 843 342 | 3,367,815 | 26,875, 360 1 .04 31.37
9, 573 318 | 3,044,234 | 24,118,138 5 791 .21 32.80
9,106 350 | 3,187,484 | 25,314, 896 9 779 .36 30.77
9, 160 353 | 3,236,675 | 25,744,087 2 788 .08 30. 61
Mi 191?; (prelimh%gi‘y)z..- 9, 800 355 | 3,477,000 | 27, 680, 000 3 860 .11 31,07
iscellaneous metals: 2___
194347 (average).... 9, 459 318 | 3,006,936 | 23,871,160 2 793 .08 33.22
1948__ - 5,835 324 | 1,891,583 | 15,132, 655 1 292 .07 19. 30
320 | 1,836,176 | 14,689,399 1 303 .07 63
307 | 2,001,201 | 16, 292, 286 2 323 A2 19.83
309 | 2,056,024 | 16, 445, 647 3 530 .18 32.23
317 | 2,220,000 | 17,800,000 |.._____. 800 |-cceennn 44.94
332 | 11,874,315 | 94,416,573 14| 2,563 .15 27.15
330 | 10,615,194 | 84,923, 348 5| 1,915 .06 22,55
312 | 9,669,686 | 77,121,141 16 | 1,769 .21 22.94
325 | 10,191, 421 | 81,615, 154 22| 1,789 27 21.92
327 | 10,357,073 | 82,908, 784 10 | 1,936 .12 23.35
331 | 10, 307,000 | 82, 350, 000 11 2,120 .13 25.74

;jnhglud]es gmelters, refineries, roasting, electrolytic, retort, and all other nonferrous-metal reducing or
re g plants.
2 Includes mercury, antimony, tin, and magnesium plants.

STONE QUARRIES

Injury experience in the quarry industries in 1952 was less favorable
than in 1951, and the rates of occurrence of both fatal and nonfatal
injuries increased over the preceding year. The combined rate of
26.61 injuries (fatal and nonfatal) was higher than the corresponding
rate for 1951. Operating activity showed little change, and man-hours
of worktime declined less than 1 percent compared with the previous
year. The average number of men working nfaily was 1,600 less than
in 1951, but the number of hours worked per man during 1952 was 27
more, due to an increase of 7 active plant é)ays.



EMPLOYMENT AND INJURIES 95

TABLE 8.—Employment and injury experience at stone quarries in the
United States, 1924-52**

, Number of | [iury rate per
Average | Man-days | Man-hours injuries
Year wg:li?ng active | worked | worked man-hours
daily mine (in (in
days |thousands) | thousands) Non- Non-
Fatal | {401 Fatal | pio)

269 25, 328 236, 983 138 | 14, 0. 58 62.35
273 , O , 222 149 | 14,165 60. 74
271 24,708 230, 464 1. 13,201 67 57.28
271 24,783 229, 806 135 | 13,459 59 58.57
272 24, 397 224,953 119 | 10, 53 46.98
268 22, 968 211,766 126 | 9,810 59 | 46.32
255 20, 559 186, 502 105 | 7,417 39.77
224 15, 527 33, 750 61 | 5,427 .46 40. 58
195 11,114 93,710 32| 3,574 .34 38.14
183 11, 362 87,888 59 | 3,637 .67 41.38
204 13,108 95, 259 60 | 3,924 63 41.19
200 14, 623 110, 033 51| 4,152 37.73
236 18,874 147, 064 91 | 5,717 62 38.87

241 ), 158,299 77| 6,348 49
223 17,256 133, 766 82 | 5,027 61 37.58
236 18,726 143, 847 48 | 5,204 33 36.18
240 19,121 147,244 72| 5,188 49 35.23
260 22, 173,165 76 | 6,870 44 39. 67
271 22, 80 180, 836 112 | 6,349 62 35.11
274 19, 136 155, 280 80 | 5,199 52 33.48
268 15, 691 129, 302 73 | 4,437 56 34.32
15,376 127,168 53 | 4,121 42 32.41
274 19, 262 158, 528 55 | 5,137 .35 32.40
279 20, 996 171,979 75 | 5,504 .44 32.00
284 21,993 179,111 75 | 4,994 .42 27.88
275 22, 569 182, 258 66 | 4,826 .36 26. 48
272 23,346 189, 535 54 | 4,762 .28 25.12
277 23,470 191,113 57 | 4,945 .30 25. 87
284 23, 664 189, 755 71| 4,980 .37 26. 24

1t Man-hours not available before 1924, .
2 1952 figures are preliminary—subject to revision.

Cement.—The 21 fatalities that occurred in cement mills and quarries
represented a sharp increase over the 15 deaths in 1951. The fatality
rate of 0.28 per million man-hours was 40 percent higher than the cor-
responding rate for the preceding year. The nonfatal-injury fre-
quency rate in both years was virtually identical, although 10 fewer
injuries were reported in 1952 than in 1951. This improvement had
little effect on the rate at which injuries occurred, as there was a pro-
portionate decrease in man-hours of exposure to hazards. Emﬁ) oy-
ment in cement quarrries and mills during the year registered a slight
decrease, the average daily work force being approximately 500 less
than in 1951. Cement plants were worked 10 more days in 1952 than
in the preceding year, but the average employee was able to accumu-
late only 4 hours additional work, owing chiefly to working one-
quarter hour less each day the plants were active.

Limestone.—Fatality experience at limestone operations was less
favorable in 1952 than in 1951. The 25 fatalities occurred at a rate
of 0.44 per million man-hours, compared with 21 deaths and a fre-
quency rate of 0.38 in 1951. The nonfatal-injury rate, while slightly
higher than in the previous year, was controlled to a large extent
by increased employment activity. Although the average daily
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TABLE 9.—Employment and injury experience at stone quarries in the
United States, by industry groups, 1943-47 (average) and 1948-52

Injury rate
Number of i
Average injuries per mL’.on
Men man-hours
active | Man-days | Man-hours
Industry and year wg;li{li;lg m e- | worked | worked
vS Non- Non-
Fatal fatal] | Fatal fatal
Cement: 1
104347 (average)-_..| 24,272 300 | 7,270,599 | 57,659,047 16 733 0.29 12.71
1948 278 328 | 9,270,125 | 73,778, 909 24 786 .33 10. 65
28, 824 327 | 9,411,961 , 540, 505 18 597 24 8.12
), 003 324 | 9,383,895 | 73, 758, 750 17 548 .23 7.43
1951 29, 096 329 | 9,561,969 | 75,325, 959 15 480 .20 6.37
1m1952 (preliminary)._.. 500 339 | 9,672, , 890, 21 470 .28 6.36
estone:
1943-47 (average)-..-| 19,931 240 | 4,790,760 | 40, 825,672 27 | 1,742 .66 42.67
22,335 244 | 5,445,881 | 45,665,097 26 | 1,703 .57 37.29
25,710 232 | 5,954,282 | 49,828 625 1,829 .54 36.71
588 232 | 6,621,221 | 55,337,191 22 | 1,922 .40 34.73
27, 626 236 | 6,528 367 , 952, 659 21 | 2,055 .38 37.40
‘m1952 (preliminary)_ --| 27,200 251 { 6,817,000 | 56,378,000 25 | 2,170 .44 38.49
1943-47 (average) ... 8,999 303 | 2,722,575 | 21,959, 389 91 1,066 .41 48. 54
1948 9, 459 304 | 2,878,887 | 22,867,674 9 931 .39 40.71
9,138 297 | 2,709,511 | 21, 344, 370 8 798 .37 37.39
8, 837 205 | 2,607,969 | 20,970, 469 6 677 .29 32.
9,085 296 , 688, 21, 674, 253 9 692 .42 31.93
9, 600 290 | 2,783,000 | 22,470,000 4 605 .18 26.92
2, 055 264 543,004 | 4,588,705 1 155 .22 33.78
2,747 266 730,699 | 5,876,884 1 167 17 28.42
2,815 255 719,207 | 5,962,020 |--coao_- 227 | 38.07
2, 600 246 ), 5, 330, 295 3 168 .56 31.52
1951 2, 584 254 656,579 | 5,486,709 |________ 91 34.81
a 1952 (preliminary)___| 2,600 245 , ) 249, 1 205 J19| 39.11
rani
1943-47 (average).._._ 4,779 249 | 1,188,978 | 10,022,172 5 466 .50 46. 50
1948 .. 5,818 256 | 1,490,656 | 12,467,119 6 590 .48 47.32
1949_ 6, 972 247 1 1,719,109 | 14, 216,896 5 574 .35 40. 37
1950 7,400 249 | 1,842,512 | 15,237, 563 2 587 .13 38. 52
1951_ 7,211 247 | 1,777,947 | 14,775, 534 7 596 .47 40.34
1952 (prehminary)..- 6, 400 245 | 1, 566, 13, 096, 9 540 .69 41.23
Traprock: Lt
194347 (average)- —— 2,258 235 , 711 | 4, 507, 991 3 232 .67 51.46
1948 2, 505 238 594, 9387 5,064,034 4 257 .79 50.75
2, 815 230 647,414 | 5, 503, 529 3 240 .55 43.61
3, 066 225" 691,022 | 5,829, 466 2 292 .34 50.09
2, 908 234 680,826 | 5,835,796 3 303 .51 51.92
I:1952 (preliminary)._. 3,000 228 685,000 | 6,288, 3 2307 .48 36. 58
1943—47 (avera.ge)- - 1,275 2637 335,105 | 2,973,695 2 164 .67 55.15
1,952 262 . 512,126 | 4,511,472 3 188 66 41.67
1,820 260 472, 4,061, 750 3 217 .74 53.43
2,032 268 544,213 | 4,633,830 1 203 .22 43. 81
2,093 270 | 565,624 | 4,773,785 |-__.___. 239 | 50.07
1,800 273 ] 000 | 4,268,000 |-______ 345 . . 83
2,840 2507 710,402 | 5,914,828 ; 4 322 .68 54.44
4, 250 2521 1,070,005 | 8,879,320 2 372 .23 41,90
4,115 2274 934,969 | 7,800, 638 2 344 .26 44.10
4,204 24271 1,015,370 | 8,437,247 ! 1 365 .12 43.26
4,199 24071 1,009,415 [ 8 288,499 i 2 389 .24 46.93
1952 (preliminary)___| 4,100 247§ 1,012,000 | 8,123,000 8 415 98| 51.09
1943—47 (average)- - 66, 409 . 272 | 18,092, 134 |148, 451, 499 [67 | 4,880 .45 32.87
1948, 77,344 284 | 21,993,317 |179, 110, 509 175 | 4,994 42 27.88
82, 209 275 | 22, 569, 321 182, 258 333 [ 66 | 4,826 . 26. 48
85,730 272 | 23,346,483 |189, 534, 811 54 | 4,762 . 25.12
, 802 277 | 23, 469, 692 191 113, 194 {‘57 4,945 .30 25.87
1952 (prehmmary)_ - , 200 284 | 23, 664, 000 189, 755, 000 71| 4,980 .37 26.24

1 Includes burning or calcining and other mill operations.
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working force was not as large as in 1951, limestone operations were
worked 15 days and 1.4 million man-hours more. As a result of this
increased activity, the average employee had a total of 2,078 hours of
work in 1952, or 84 more than in 1951.

Lime.—Fatality experience at lime plants and associated quarries
improved remarkably in 1952. There were 4 fatalities during the
year, compared with 9 deaths chargeable to 1951. The rate of 0.18
death per million man-hours was significantly lower than the rate
of 042 for the preceding year. Nonfatal-injury experience like-
wise was much better in 1952. The rate of 26.92 injuries per million
man-hours was appreciably better than the rate of 31.93 for 1951.
Employment at lime plants and associated quarries increased to a
total of 9,600 men who worked an average of 290 days, 6 less than
in 1951. The aggregate worktime at these plants and quarries (22.4
million man-hours) was 4 percent higher than the comparable total
for the preceding year.

Marble.—Injury experience at marble operations was less favorable
in 1952 than in 1951. One fatality was recorded at these quarries,
whereas the previous year was fatality-free. The number of non-
fatal injuries was increased by 14; and this increase, coupled with
a decrease in the total worktime, resulted in a 12-percent higher
nonfatal-injury rate. The average number of men working daily
was virtually unchanged from 1951; but, as there was 9 fewer work-
ing days in 1952, the total man-hours declined almost 5 percent. The
average employee worked 2,016 hours during 1952 and had a shift of
8.28 hours.

Granite—The safety record at granite quarries was less favorable
than in 1951, and the frequency rates for both fatal and nonfatal
injuries increased. There were 9 fatalities in 1952—2 more than in
the preceding year—and the nonfatal injuries dropped to 540, or
56 less than in 1951. However, the less favorable rates of occur-
rence resulted from a 11-percent decline in the aggregate worktime
in the industry. Employment declined 11 percent, and there were
2 fewer days of work in 1952. The average worker had a shift of
8.36 hours and worked 2,046 hours during the year—3 more than in
1951. '

Traprock.—The traprock industry had the sharpest improvement in
injury experience among the quarry industries. The combined rate
of 87.06 for the 3 fatalities and 230 nonfatal injuries per million man-
hours was a 29-percent reduction from the corresponding rate of 52.43
in 1951. The 1952 rate was the best annual frequency rate for all
injuries in the traprock industry since these rates were first compiled
in 1931. Employment increased slightly; but the average length of
shift was increased from 8.57 to 9.18 hours, thus enabling the average
employee to accumulate a total of 2,096 hours during the year, or 89
more hours than in 1951.

Slate.—No fatal injuries were reported at slate quarries during 1952.
The frequency of nonfatal injuries, however, increased 49 percent to
80.83 per million man-hours—the sharpest recession in injury expe-
rience among the quarry industries. Activity, as gaged by employ-
ment data, was at a lower level in 1952 than in 1951. The average
number of men working daily dropped 14 percent, and the total man-
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hours of worktime showed a nearly similar decrease of 11 percent.
The average employee had a longer shift and worked 90 hours more
during 1952 than he did in 1951.

Sandstone.—The safety record at sandstone quarries was less favor-
able than in 1951, and the frequency rates of both fatal and nonfatal
injuries increased. There were 8 fatalities in 1952, compared with 2
in the previous year, and the rate at which they occurred increased
308 percent to 0.98 per million man-hours. Likewise, the nonfatal-
injury rate was raised 9 percent to 51.09. Employment declined to a
total of 4,100 men working at sandstone quarries. Days active in-
creased 7 to 247 in 1952 ; however, the decrease in employment, coupled
with a decrease in the length of shift worked, had the effect of reduc-
ing the man-hours of worktime to the extent that the average em-
ployee accumulated only 7 hours more work in 1952 than he did in
1951.



Abrasive Materials
By Henry P. Chandler ! and Annie L. Marks 2

4

OMESTIC production and use of abrasive materials in the

United States during 1952 declined, in many instances, from

the high levels reached in 1951, when records were established
in the production and use of many abrasive commodities, both
natural and artificial. '

The outstanding gain in 1952 was in the importation of industrial
diamonds. A record was established, both in quantity and value,
exceeding the previous record year of 1944 by 7 percent in weight
and 123 percent in value.

Production of artificial and metallic abrasives decreased during
1952, corundum imports declined slightly, and no imports of emery
were reported.

This chapter includes data for most materials used for abrasive
purposes, but certain clays, carbides, oxides, and other substances
noted under Miscellaneous Mineral-Abrasive Materials are not
covered. Certain abrasive products for which figures are given also
have important nonabrasive uses. Data on the production and use
of diatomite and pumice and pumicite, which formerly were included

TABLE 1.—Salient statistics of the abrasives industries in the United States,

1951-52
Percent of
1951 1952 change
Stl;%gt Value Stgonrst Value Stl;g;t Value
Natural abrasives (domestic) sold or used
by producers:
Tripoli. - - 37,476 | $1,105,135 35,459 | $1,043,124 -5 —6
Quartz R 281,047 | 1,165,370 | 246,604 | 1,013,637 —12 —13
Ground sand and sandstone__._____._ 818,479 | 7,163,343 | 792,802 | 6,922, 586 -3 -3
Grindstones.- 5, 549 313, 901 3, 962 246, 526 —29 —21
Pulpstones. . - 22 , 970 12 908 —45 —54
Millst O] 6, 000 m 9,285 | oo +55
Tube-mill HINers.- - oo 1,408 77,027 1,083 66, 218 —23 —14
Grinding pebbles. . oo 3,062 84, 306 4,140 96, 537 +35 +15
Garnet. - - 14,050 | 1,246,947 11,390 981, 841 -19 —21
Emery. oo ceeeeeeee 11,634 160, 212 10, 352 141,911 —11 -11
Artificial abrasives:
Silicon carbide—production 3. ___...... 100,498 | 11,734,812 91, 531 | 12, 040, 946 -9 +3
Aluminum oxide—production 3______. 216,329 | 21,444,343 | 180,375 | 17,813, 760 -17 -17
Metallic abrasives (steel shot and
grit)—shipments. ... 165,138 | 17,923, 301 157,034 | 17, 582, 275 -5 -2
Foielg:)l trade (natural and artificial abra-
sives):
Imports. . 365, 267,112 67,418, 543 +2
Exports...-. 25,157,033 |- 19, 196, 200 —24

1 Tonnage not recorded.
2 Includes Canadian production.
3 Revised figure.

1 Commodity-industry analyst.
1 Statistical clerk.

99
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in¥this chapter, are now shown in separate chapters under their
respective titles.

NATURAL SILICA ABRASIVES

Tripoli.—Sales of tripoli, amorphous silica, and rottenstone totaled
35,500 short tons valued at $1,043,100 in 1952, a decrease of 5 percent
in tonnage and 6 percent in value from 1951. These materials were
produced in Illinois, Missouri, and Pennsylvania.

The use of tripoli as an abrasive accounted for the decline; its use
as a filler remained the same, while for foundry facings and other
uses its sales increased slightly.

Companies producing tripoli, amorphous silica, and rottenstone
in 1952 were: Ozark Minerals Co., Cairo, Ill. (amorphous silica);
Tamms Industries, Inc., 228 North LaSalle St., Chicago 1, Ill
(amorphous silica); American Tripoli Corp., Seneca, Mo. (tripoli);
Penn Paint & Filler Co., Antes Fort, Pa. (rottenstone); and Keystone
Filler & Mfg. Co., Muncy, Pa. (rottenstone).

TABLE 2.—Tripoli! sold or used by producers in the United States, 1943-47
(average) and 1948-52, by uses 2

. : Other, including
Abrasives Filler foundry facings Total
Year -
Short Short Short Short
tons Value tons Value tons Value tons Value

16,310 | $312,191 4,262 | $76,801 2,451 | $41,724 23,023 | $430,716
22,193 | 606, 402 2.723 45,000 1,929 54,121 26, 845 705, 523
20,972 | 587,241 2,820 53,938 1,733 49, 385 25, 525 690, 564
34,865 | 968,497 6,744 | 147,379 2,111 57,771 43, 72!
28,000 | 869,000 7,000 | 155,000 2,476 81,135 37,476 | 1,105,135
25,000 | 771,000 7,000 | 156,000 3,459 | 116,124 35,459 | 1,043,124

S
El
kY
N

1 Including amorphous silica and Pennsylvania rottenstone.
2 Partly estimated.

Quotations on tripoli in E&MJ Metal and Mineral Markets during
1952 remained the same as in the previous year. The following prices
were quoted (per short ton, paper bags, minimum carlot 30 tons,
f. o. b. Missouri): Once-ground through 40-mesh, rose and cream,
$30; double-ground through 110-mesh, rose and cream, $32; air-
floated through 200-mesh, $35.

Quotations appearing in Oil, Paint and Drug Reporter: Air-
floated, 2 cents a pound; double-graded, 1.85 cents a pound; single-
graded, 1.75 cents a pound; all prices, in bags, C. L. works.

Importations of tripoli and rottenstone in 1952 totaled 1,461 long
tons valued at $116,407. The more important countries of origin,
in order named, were: West Germany, France, Mexico, and British
East Africa.

Quartz.—Total sales of crude, crushed, and ground quartz from
pegmatite veins or dikes and from quartzite in 1952 decreased 12
percent in tonnage and 13 percent in value compared with 1951.
Production figures for both the crushed and the ground quartz de-
clined, while crude quartz increased. The principal uses included
glass and ferrosilicon, with smaller quantities for abrasives, filters,
pottery, tile, and various other uses.
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TABLE 3.—Quartz (crude, crushed, and ground) sold or used by producers in the
United States, 1943-47 (average) and 1948-521

Crude Crushed Ground 2 Total
Year Sh Sh Sh Short
ort ort ort 0!
tons Value tons Value tons Value tons Value
1943-47 (average) ... 21,255 | $77,714 53,234 | $145,431 8,328 | $94,498 82,817 | $317,643
1948__ 41,081 | 250,184 | 104,496 | 374,781 16,284 | 125,702 | 161,861 750, 667
1949, 15,816 74, 562 72,432 | 257,213 19,304 | 143,716 | 107,552 475,491
1950 11,062 52,591 | 117,499 | 430,256 31,947 | 223,877 | 160,508 706, 724
1951 8, 236 23,008 | 237,806 | 890,918 35,005 | 251,354 | 281,047 | 1,165,370
1952 14,473 79,317 | 207,935 | 739,882 24,196 | 194,438 | 246,604 | 1,013,637

1 Does not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the
manufacture of ferrosilicon.

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.

TABLE 4.—Quartz (crude, crushed, and ground) ! sold or used by producers ? in
the United States, 1950-52, by States

1950 1951 1952
State Short | v, Short Short
tons alue tons Value tons Value
22031 10) 1 1 £ U,
Oreson Be— : 3$318,720 | 103,444 | $747,161 | 178,437 | $670,061
Connecticut.....--- lgg: 810 } 31,459 | 193,127 | 20,199 | 123,600
Other States 4-—-.--.--.o---ooooo - 17548 | 56,144 | 225,082 | 47,968 | 219,976
LT W e 160,508 | 706,724 | 281,047 | 1,165,370 246,604 | 1,013,637

1To avoid duplication, the ground material included 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 Does not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the
manufacture of ferrosilicon. .

3 Arizona included with “Other States” to avoid disclosure of individual company operations.

4 Arizona (1950), Maine, Maryland (1952), North Carolina, and Wisconsin (1951-52).

The average value of the quartz reported in this section was $4.11
per short ton in 1952 compared with $4.15 in 1951 and $4.40 in 1950.

Ground Sand and Sandstone.—Sales of ground sand and sandstone
in 1952 decreased 3 percent from 1951, both in tonnage and value.
The average value per ton in 1952 was $8.73 compared with $8.75
in 1951 and $8.61 in 1950. Illinois, with 34 percent of the total,
continued to be the largest ground-sand- and sandstone-producing
State; its output in 1952 increased in both tonnage and value over
1951, as contrasted with the national decline in production of that
commodity.

TABLE 5.—Ground sand and sandstone sold or used by producers in the United
States, 1943-47 (average) and 1948-52

Year stl;g‘;t Value Year St};gx:; Value
1943-47 (Verage) ..o —o---- 570,802 | $4,183,338 750,673 | $6, 462, 503
1948 _| 692,773 | 5,778,277 818,479 7,163,343
1949 610,789 | 5,258,464 792, 802 6, 922, 586
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TABLE 6.—Ground sand and sandstone sold or used by producers in the United
States, 1950-52, by States

1950 1951 1952
State Short Short Short
O OT 0!
tons Value tons - Value tons Value

Georgia, - 1,176 $11, 760 1,874 $18, 740 1,765 $17, 650
Idaho 3, 700 29, 600 11, 968 107,738 9, 500 80, 000
Tllinois 263,122 | 2,278,237 | 262, 2,300,102 | 267,180 | 2,342, 549
Massachusetts 1,829 9,882 | (1) Q) (O] (O]
New Jersey - oo ccoooomeeee o 131,744 936,817 | 144,098 | 1,053,991 | 138,434 1,011,844
Ohio, Virginia, and West Virginia__| 218,281 | 2,002,703 | 249,345 | 2, 305,825 227,878 | 2,090,278
Other States2________.______________ 130,821 | 1,193,504 | 148,706 | 1,376,947 | 148,045 1, 380, 265

Total 750,673 | 6,462,503 | 818,479 | 7,163,343 | 792,802 6,922, 586

1 Included with “Other States” to avoid disclosure of individual company operations.
? California, Massachusetts (1951-52), Michigan (1951-62), Missouri, North Carolina (1950), Oklahoma,
Pennsylvania, Washington, and Wisconsin.

Firms producing 85 percent of the ground sand and sandstone
reported the end uses of the material. Of this reported quantity
the pottery, porcelain, and tile industries consumed 38 percent;
abrasive industries—chiefly cleansing and scouring compounds—23
percent; foundries, 15 percent; fillers, 14 percent; and all others,
10 percent.

A process for removal of iron impurities from industrial and quartz
sands has been described.?

The mining and processing of silica sand produced in Illinois were
discussed in a paper presented at a meeting of a technical society.4

A supply of high-grade silica for eastern Canadian plants including
manufacturers of silicon carbide will be available from a processing
plant under construction near Montreal .’

TABLE 7.—Ground sand and sandstone sold or used by producers in the United
States in 1952, by uses -

Value
Short
Use tons Total | Average
per ton
Abrasive:

Cleansing and scouring compound $1, 203, 725 $8.03
Other. 67,168 8.26
Enamel 216, 884 8.02
Filler. 696, 885 7.64
Filter. 11, 512 8.37
Foundry 836, 194 8.27
Glass. . - 94, 322 9.32
Pottery, porcelain, and tile______. 2,493, 909 9.74
ther uses ! - ) 7.75
Use reported, total._..._____._______ - --| 674,663 | 5,850,901 8.67
Use unspecified ... T 118,139 | 1,071,685 9.07
Grand total.___... 792,802 | 6,922,586 8.73

! Includes paint, plaster, roofing, and siding.

3 Hill, Craig C., Removal of Iron Impurities From Sand and Other Nonmetallic Minerals: Ceram. Age,
vol. 60, No. 3, September 1952, pp. 24-25.
9‘ Rock Products, Engineers Discuss Nonmetallic Minerals in Chicago Area: Vol. 55, No. 10, October
1952, pp. 118, 120, 140.

¥ Rock Produc’ts, Canadian Silica Plant: Vol. 55, No. 6, June 1952, p. 110.
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Abrasive Sands.—Considerable tonnages of natural sands with a
high silica content are sold for abrasive purposes, such as glass grind-
ing, stone polishing, and sand blasting. Sales of these sands in 1952
totaled 1,236,000 short tons valued at $2,939,000 compared with
1,477,000 short tons valued at $3,112,000 in 1951. The 1952 figures
include 605,000 short tons of blast sand valued at $2,053,000, an increase
of 10 percent in quantity and 9 percent in value compared with 1951.

In the Sand and Gravel chapter of this volume, where detailed
data regarding tonnages produced in each State appear, the quantity
and value of these sands are included in the figures given.

SPECIAL SILICA-STONE PRODUCTS

Grindstones and Pulpstones.—The sales of grindstones in 1952 de-
clined 29 percent in tonnage and 21 percent in value from the 1951
figure, and the sales of pulpstones declined 45 percent in tonnage and
54 percent in value. Ohio and West Virginia were the only States
reporting the manufacture of grindstones. Pulpstones were pro-
duced only in Washington.

Oilstones and Other Sharpening Stones.—Qutput of natural sharpen-
ing stones declined during 1952 from the 1951 figure. The Bureau of
Mines is not at liberty to publish the exact figures because of the small
number of firms engaged in this industry. Producing States in 1952
were: Arkansas—oilstones and whetstones; Indiana—whetstones;
and New Hampshire—scythestones.

Millstones.—The only millstone producer in the United States that
reported its production to the Bureau of Mines in 1952 is in Rowan
County, N. C. The value of its output increased 55 percent over the
preceding year. No firm reported the production of chasers in 1952.

TABLE 8.—Grindstones and pulpstones sold by producers in the United States
1943-47 (average) and 1948-52

Grindstones Pulpstones
Year Quantity
Short tons Value Bauivalent Value

quivalen

Pleces | 'short tons
104347 (AVerage) - - ccomeeecmcomcmmcmeeeeeee 10,473 $425,244 172 1,353 $42,842
1948. . 7,921 402, 667 12 33 2,100
1049, ... 4,479 244,704 7 28 1,975
1950. - , 43 230, 462 12 33 2,100
1951. . 5,549 313, 901 22 1,970
1952. . 3,962 2486, 526 4 12 908

TABLE 9.—Value of millstones and chasers sold by producers in the United States,
1943-47 (average) and 1948-521

Number of ; Number of
Year producers Value Year producers Value
4 $14, 385 2 $11, 300
3 17,733 1 6,000
2 9, 400 9,285

nl]l-")rodueed in Minnesota (1945 only), New York (194348 only), North Carolina, and Virginia (1943-50
only).
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Grinding Pebbles and Tube-Mill Liners.—The combined output of
grinding pebbles and tube-mill liners in 1952 increased 17 percent in
tonnage and 1 percent in value over 1951. Grinding-pebble production
was reported from the following States: Minnesota, North Carolina,
Texas, Washington, and Wisconsin. Tube-mill liners were produced
in Minnesota, North Carolina, and Wisconsin.

TABLE 10.—Grinding pebbles and tube-mill liners sold or used by producers in
the United States, 1943-47 (average) and 1948-52

Grinding pebbles Tube-mill liners Total
Year Short Short Short
0 0] 0]
tons Value tons Value tons Value
194347 (AVerage) .o --ooomeeocecmemeeemee 7,413 | '$151, 386 2,100 | $43,077 9,513 | $194,463
1948 4,026 | 101,583 1,297 41, 555 5,323 143,138
1949 2,874 | _ 64,038 1,166 47,093 3, 540 111,131
1950 - o e e 1,923 | ¥ 53,007 1,523 62, 535 3,446 115, 542
1951 3,062 | . 84,306 1,408 77,027 4,470 161, 333
1952 4,140 96, 537 1,083 66, 218 5,223 162, 755

NATURAL SILICATE ABRASIVE

Garnet.—Domestic production of garnet declined 19 percent in
tonnage and 21 percent in value from the preceding year. The trend
in output (sales) of garnet since 1920 is shown in figure 1. New York
continued to be the leading State in production, with Idaho second.
Small quantities of garnet were produced as byproducts of the con-
centration of other minerals, but the larger portion of the production
came from deposits mined only for their garnet content. Garnet
producers reporting sales in 1952 were: Idaho Garnet Abrasive Co.,
Fernwood, Idaho; Cabot Carbon Co., Willsboro, N.Y.; Barton
Mines Corp., North Creek, N. Y.; and Florida Ore Processing Corp.,
Melbourne, Fla. Garnet mining in Idaho was the subject of a paper
presented at a meeting of the American Institute of Mining and
Metallurgical Engineers.®

TABLE 11.—Abrasive garnet sold or used by producers in the United States,
19

Year Short tons Value Year Short tons Value
8,722 $614,071 || 1950, - oo 9, 304 $793, 558
8,039 587,797 || 1951 o 14,050 | 1,246,947
6, 578 505,231 || 1952 . oo 11,390 981, 841

The production and export of garnet have been reported from
Madagascar 7 and Brazil.®

The average reported price of garnet at the mine in 1952 was
$86.20 a short ton.

¢ McDivitt, J. V., Garnets in Idaho: Min. Eng., vol. 4, No. 7, July 1952, pp. 711-712.
7 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 1, January 1952, p. 24.
8 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 3, March 1952, p. 38.
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Fiaure 1.—Marketed production of abrasive garnet and domestic emery in the
United States, 1920-52.

NATURAL ALUMINA ABRASIVES

Corundum,—The world’s largest producer and exporter of corundum
continued to be the Union of South Africa; the output in that country
was 3,791 metric tons during 1952.

India’s production was principally for local consumption. The
Geological Survey of India listed 4 producers during 1952.°

Small quantities of corundum were produced in Malaya,® Nyasa-
land," and the Belgian Congo," but the mines of Madagascar, formerly
productive, were inactive.'®

Promising corundum deposits are reported to exist in Namaqualand,
South Africa.

No commercial production of corundum was reported in the
United States or Canada.

Notes on the occurrence and use of corundum appeared in the
technical press.’®

Prices of corundum during 1952, as quoted by an abrasive company,
were as follows: Per pound, in ton lots, grinding wheel grain, 12%
cents, delivered ; optical grain, sizes 120 and coarser, 10% cents, f. 0.b.;
optical grain, sizes 140 and finer, 11% cents, f. 0. b.; optical powders,
size 500 and finer, 31% cents, f. 0. b. '

Emery.—Domestic production of emery in 1952 declined 11 per-
cent from 1951 in both tonnage and value. No importation of emery
ore was reported. As in recent years, the only domestic producers
of emery in 1952 were Joe DeLuca and DiRubbo & Ellis, both of
Peekskill, N. Y.

The average value of domestic emery at the mine in 1952 was
$13.71 a short ton. The sales of emery since 1920 are presented

graphically in figure 1.

9 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 1, January 1952, p, 24,
10 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 4, October 1952, p. 28.
11 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 2, August 1952, p. 28.
12 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 5, November 1952, p. 48.
13 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 4, October 1952, p. 28.
. lllggguth g‘ggncan Mining and Engineering Journal, Base Metals in Namaqualand: Vol. 62, No. 3077, Feb,
s , D. 989,
15 Chemical Engineering and Mining Review, Corundum: Vol. 44, No. 8, May 10, 1952, p.[318.

342070—55——8
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TABLE 12.—World production of corundum by countries,! 1947-52,2 in metric tons
[Compiled by Helen L. Hunt]

Country 1 1047 ° 1048 1949 1950 1951 1952

dagascar. :
Malaya, Federation of +

Mozami)ique- -
Nyasaland

Total (estimate) !.__________________ 8,000 8,000 9,000 9, 000 10,000 10, 000

1 In addition to countries listed, corundum is produced in Argentina and U. 8. S. R., but data on produc-
tion are not available, and estimate is included in the total.
2 This table incorporates a number of revisions of data published in previous annual reviews of corundum.
: E:‘;‘,_a n(;g available; estimate by senior author of chapter included in total.
imate.

TABLE 13.—Emery sold or used by producers in the United States, 1943-47
- (average) and 1948-52

Year Short tons Value Year Short tons Value
6,690 $66, 611 5,949 $75, 308
5,405 69, 408 11, 634 160, 212
4,909 60, 917 10, 352 141, 911

Production of emery in Turkey during 1952 totaled 8,239 metric
tons compared with 7,363 metric tons in 1951. Exports of emery
were 6,237 metric tons in 1952 compared with 10,889 metric tons in
1951. Export shipments were made through the port of Gilliik.!®

Exports of emery from Greece in 1951 totaled 10,056 metric tons
valued at U. S. $201,320.7

INDUSTRIAL DIAMONDS

World production of diamonds of all types in 1952 totaled approxi-
mately 18,700,000 metric carats, of which some 15,800,000 carats was
classed as industrial stones. This was a 13-percent increase over 1951
in the production of industrial diamonds. Belgian Congo continued
to be, as in recent years, the largest producer of industrial diamonds,
contributing in 1952 about 71 percent of the world’s supply.

About 99 percent of all the industrial diamonds mined during 1952
originated in Africa.

16 Bureau of Mines, Mineral Trade Notes: Vol. 37, No. 5, November 1953, p. 56.
17 Bureau of Mines, Mineral Trade Notes: Vol. 34, No. 4, April 1952, p. 47.
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TABLE 14.—World production of industrial diamonds, by countries, 1951-52, in
metric carats

Country 1950 1951 1952
Africa:
Angola 237,000 323, 000 305, 000
Belgian Congo. 9, 740,000 | 10,040,000 | 11,200,000
French Equatorial Africa 118, 000 122, 000 147, 000
French West Africa 94, 000 94, 000 110, 000
Gold Coast- 800,000 | 1,360,000 1, 860, 000
Sierra Leone. 433, 000 314, 000 312, 600
South-West Africa. 24,000 96, 000 108, 000
Tanganyika. 37,000 53, 000 62, 000
Union of South Africa:
“Pipe’’ mines:
DeBoar 00,000 | 598000
eBeers group 3
Others &ro 970, 000 7, % 7:
Alluvial mines 150, 000 140, 000
Total Africa. . 12,453,000 | 13,859,000 | 15,644,000
Brazil 1. 120, 000 100, 000 100, 000
British Guiana. 10, 000 13, 000 13, 000
Vv 1 15, 000 25, 000 , 000
Australia, Borneo, India, ete.!. 2, 000 3, 000 3,000
World total 12, 600,000 | 14,000,000 | 15,800,000
1 Estimate,

While nearly all of the diamond-producing areas continued either
to maintain or increase production of industrial diamonds, a substan-
tial gain in the output of the Native Reserve in the Gold Coast was
noteworthy.

Statistics giving the production of industrial diamonds in various
regions, and descriptions of diamond mining operations, frequently
appeared in trade journals during 1952.'

Importation of industrial diamonds of all classifications into the
United States during 1952 totaled 13,677,248 carats, valued at
$51,818,003, an increase of 11 percent by weight and 11 percent in
value over 1951.

The United States Government continued during 1952 to purchase
industrial diamonds for the national stockpile.

The diamond-grinding-wheel industry continued to be the largest
consumer of industrial diamonds. A large proportion of these wheels
is used in grinding cemented-carbide too%s and other objects made of

18 Mining World, South-West Africa: Vol. 14, No. 2, February 1952, p.

54.
Mini&gzand 519ndustrial Magazine of Southern Africa, Record Diamond Sales in 1951: Vol. 42, No. 2, Feb-
ruary p. 59.
Mining Journal (London), Diamonds: Vol. 238, No. 6086, Apr. 11, 1952, p. 370.
Mining World and Engineering Record (London), DeBeers Group: Vol. 162, No. 4230, Apr. 26, 1952, D. 258.
Mining and Industrial Magazine of Southern Africa, Diamond Statistics: Vol. 42, No. 5, May 1952, D. 203
Mining Journal (London), Anglo-American Interests in British Guiana: Vol. 239, No. 6099, p. 41; ond
Sales Attain New Peak in First Six Months: July 11, 1952, p. 47.
Mining Journal (London), The Diamond Indust{‘y: Vol. 238, No. 6094, June 6, 1952, p. 595.
Mining Journal (London), Diamonds: Vol. 239, No. 6100, Juiy 18, 1952, pp. 65-66.
p Sou?tgx ﬁg;ean%{mmg and Engineering Journal, Important Diamond Agreement: Vol. 63, No. 3098,
une 28, , D. 761.
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TABLE 15.—Industrial diamonds (including diamond dust and manufactured
bort) imported for consumption in the United States, 1951-52, by countries

[U. 8. Department of Commerce]

Bort (glaziers’ and en-

Bort, manufac-
tured (dia- gravers’ diamonds, Carbganlsi,gg and Dust
Country - mond dies) unset, and miners’)
Carats | Value Carats Value Carats | Value | Carats | Value
1951
Argentina.__ ... ___________| ... _ ... 155
Australia_ ... ... [ P, $1,125
Belgian Congo.... ..o | ___|._______ 6, 685, 514 52,057
Belgium-Luxembourg.._.._. 500 |$19, 217 , 934 e 26, 849
Brazil _.___ 4 1e0, ?gg $31,629 | .| ______.
425 1331,134
_________ 1, 200 R,
234,117 60, 755
8,549 | ___________
114 2, 625
127,989 120,472 | 1 6
19, 679 168,917 1889, 816
................ 1451,547 | 11,495,815 |.
Uni Kingdom.____.._______ 288 | 2,615 | 13,891,086 | 120,650,161 |.
Venezuela N [ E 111,859 1251,275
Total oo 6,659 (412,705 |'12, 118,408 (146,295, 993
1952
Argentina. - e -| 1,855 | 20,405 |- fooo_-.
Australi - - 1,778 18,885 |._______ P S
Belgian Congo.____. - - 6,862,047 | 15,383, 284 24,570 | 75,279
Belgium-Luxembourg._._.... 4,355 | 55,411 160,105 | 1,933,587 |- .ccoooofomcmaooo 12,368 | 19, 566
Bermuda. — 3,115 36,111
Brazil JE (ESRSRRNY IS 30, 519 611,230 | 8,188 115,101
5. 5,005
Japan. ... ___________f_____|______|  520| 8628 |||
Netherlands. 125
Surinam -
Sweden. . ooocooooooo e e 91| 2100 oo
Switzerland.._._____.._______| 163 | 4,129 | 131,413 | 1,173,691 | _______|occo____ | ___
Union of South Africa. 9,222 ,
United Kingdom....___._.__ 149, 987 A
Venezuela. oo oo e | 29, 826 609, 272 11 b {1 S B,
Total oo e 11, 631 {391,400 | 13,440,350 | 50,868,490 | 12,469 (156,562 (224,429 | 792, 951

1 Revised figure.

TABLE 16.—Industrial diamonds (excluding diamond dust and manufactured
bort) imported for consumption in the United States, 1947-52

[U. S. Department of Commerce]

Value Value
Year Carats Year Carats
Total Average Total Average
3,999, 119 [$13, 312, 668 11, 039. 036 |$36, 792, 832 $3.33
10, 421, 207 | 32, 581, 385 112,120, 647 |146, 327, 622 13.82 |
6,279,096 | 17,392, 288 13,452,819 | 51,025,052 3.79

1 Revised figure.
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Figure 2.—United States imports and average price per carat of industrial
diamonds, 1938-52.

carbides. The industry anticipates further increases in the demand
for industrial diamonds and of diamond dust for finishing carbide

parts.’®
Owing to the increased price and the high demand for certain types

of industrial diamonds, the questions of recovering diamond material
from grinding sludges, used diamond wheels, and tools, has been
given much consideration, and several firms are now engaged in such

recovery.®
Efforts also were made to use diamond grinding wheels and tools

more efficiently,® and substitute grinding methods are being tried in
an attempt to conserve the industrial diamond supply.®

19 American Metal Market, Increased Volume of Machine Tool Work Lifts Diamond Consumption:

Vol. 59, No. 230, Dee. 2, 1952, pp. 1, 3.
20 Waste Trade Journal, Chrysler Speeds Recovery of Industrial Diamonds: Vol. 93, No. 23, Sept.

13,1952, p. 48.
Modern Industry, Are Diamonds Your Plant’s Big Problem?: Vol. 24, No. 5, Nov. 15,1952, pp. 133-134.
Iron Age, Diamond Conservation Worth Cost: Vol. 170, No. 6, Aug. 7, 1952, p. 89.
Compressed Air Magazine, Norton Co., Industrial Diamonds: Vol. 57, No. 4, April 1952, p. 119.
Iron Age, Diamond-Dust éalvage: Vol. 170, No. 9, Aug. 28, 1952, p. 84.
Screw Machine Engineering, Diamond Dust Reclaimed: September 1952, p. 63.
Product Engineering and Management, Diamond Salvage Pays Dividends: Vol. 30, No. 4, October

1952, p. 80.
Weavind, R. G., and Young, R. 8., Diamond Recovery From Grinding-Wheel Sludges: Ind. Diamond

Review, vol. 12, No. 135, February 1952, p. 38.
Steel, Industrial Diamonds in Rough: Vol. 131, No. 21, Nov. 24, 1952, p. 75.
31 Larsen, E. T., How to Conserve Diamond Wheel: Am. Machinist, vol. 96, No. 4, Feb. 18, 1952, pp.

173-175.
Kauffman, D., Wet Grinding Saves Diamonds: Tool Eng., vol. 29, No. 4, October 1952, pp. 45-47.
Taeyaerts, J., Diamond-Wheel Life Extended by Plunge-Cut Grinding of Carbides: Ind. Diamond

Rev., vol. 12, No. 145, December 1952, pp. 266-270. _
Asl’mbum, A., Why and How: We Must Conserve Diamond Boart: Am. Machinist, vol. 96, No. 23, Nov.

10, 1952, pp. 151-153.
’American Machinist, Drive on to Conserve Industrial Diamonds: Vol. 96, No. 10, May 12, 1952, p. 190.
32 Metzger, L. R., What You Can Do About the Diamond-Wheel Shortage: Iron Age, vol. 169, No. 10,

Mar. 6, 1952, pp. 203-207.
Thibault, N. W., and Anderson, B. H., Electrolytic Grinding of Carbides Fully Tested: Iron Age, vol.

e
170, No. 20, Nov. 13, 1952, pp. 162-165.
ﬁeardslee, K. R., Substitutes for Diamonds: Steel, vol. 131, No. 22, Dec. 1, 1952, p. 104.
U. S. National i’roduction Authority, Diamond-Grinding-Wheel Limitations Proposed: Jour. Com-

merce, New York, Jan. 11, 1952.



110 * MINERALS YEARBOOK, 1952

The supply situation and dlstnbutlon methods were discussed in
many articles in the public press.®

Reports of the development of methods for increasing recovery
during mining operations and efficiency of use in industry have
appeared in technical publications.*

A symposium was held in Johannesburg, South Africa, at which
the various phases of diamond core drilling were discussed. 2

The correct size and type of diamond set in a bit designed to drill
specific rock were discussed in a trade paper.”®

A technique has been developed for cutting drill cores with diamond-
faced wheels.” ‘

Recent developments in diamond blast-hole drilling have been
described .

The' relative hardness of various abrasive materials, including
several types of industrial diamonds, was the subject of a recent publi-
cation.?

Standardization received some attention during the year. One
writer proposed that the term boart (bort), as applied to certain
kinds of diamonds, be applied to diamonds useful only for crushing
purposes.® Another noted the need for diamond-tool standards.®!

A review of the subject of synthetic diamonds was given in an
article in a trade paper.®

Further investigation on the orientation of industrial diamonds in
setting diamond bits for core drilling was described in a Bureau of
Mines report.®

ARTIFICIAL ABRASIVES

Production of all types of artificial abrasives declined in 1952 from
the preceding year. Aluminum oxide declined 17 percent both in
tonnage and value; silicon carbide declined 9 percent in tonnage,
but its value increased 3 percent; and metallic abrasives declined 5
percent in tonnage and 2 percent in value. The production of alumi-
num oxide included 16,620 short tons of ‘“white high-purity’” material
valued at $2,294,960 in 1952, compared with 27,262 short tons valued

23 Financial Times (London), Marketing of Diamonds: Feb. 2, 1952, p. 2.
lgg;.ock Eaéggsagge Gazette (London), Diamonds, A Controlled Commodity: Vol. 52, No. 2669, Feb. 22,
DP
Iron A ge, No Boost in Diamond Stock Seen: Vol. 169, No. 12, Mar. 20, 1952, p. 63.
Steel, Industrial Diamond Supply: Vol. 131, No. 21, Nov. 24, '1952 p. 75.
American Metal Market, Industrial Diamond Problems Are stcussed Dec. 6, 1952.
Mining Journal (London), Black Market in Diamonds: Vol. 238, No. 6074, Tan, 18, 1952, p. 77.
19§§uth97 frican Mining and Engineering Journal, Black Market in Diamonds: Vol. 62, No 3077, Feb. 2,
D.
L Weavind R. G., Treatment and Recovery of “Wettable” Diamonds: South African Min. and Eng.
Jour., vol. 63, No. 3105, Aug. 16, 1952, pp. 1023-1027.
Wagrler,ﬁ W., Cost of Grlndmg Oarbide: Am. Machinist, vol. 96, No. 8, Apr. 14, 1952, p. 183.
Dauncey, G. B and Young, R. S., Machining of Tu.ngsten Carbide With Diamond T'ools: Ind. Dia-
mond Rev., vol., ]2 No. 141, August 1952 DpD. 161-164.
Mini.ng Magaziue (London), Diamond- -Drilling Symposium in Johannesburg: Vol. 238, No. 6091,
May 16, 1952, pp 502-503, 533-534, 558-559.
ggesgnign, Burton 7J., Drilling Tips ior Diamond Bits: Min. World, vol. 14, No. 12, November 1952,
DD,
1922Mi%igg ‘World, Diamond-Drill Cores Sawed for Easy Study and Storage: Vol. 14, No. 11, October
D.
¢)
2 Gayfer, E. R., and Peterson, V. E., Diamond Blast-Hole Drilling at Mufulira: Min. and Ind. Mag.,
vol. 42, No. 8, August 1952, pp. 186-189.
» Kohn, A Survey of the Study of Hardness: Ind. Diamond Rev., vol. 12, No. 137, April 1952; Spec.
Suppl 13 pp. and bibliography
Grozgzlnski » The Meaning of “Boart”: Ind. Diamond Rev., vol. 12, No. 144, November 1952,

PD. 233~
31 Strauss, H. L., Jr., Wanted: Diamond-Tool Standards: Iron Age, vol. 169, No 4 Jan. 24, 1952, p. 69.
4 Chemical Age (London), Synthetic Diamonds: Vol. 67, No. 1739, Nov. 8, 195 8.
3 Long, Albert E,, and Slawson, C. B., Diamond Orientation in Diamond Bits Bureau of Mines Rept.
of Investigations 4853, 1952, 6 pp.
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at $3,749,670 in 1951, a decrease of 39 percent in quantity and 39
percent in value for that item. Of the production of artificial abra-
sives, 4 percent of the aluminum oxide and 46 percent of the silicon
carbide were used for refractories or other nonabrasive purposes.
These percentages are the same as in the preceding year.

The ratio of production to annual plant capacity for aluminum
oxide was 71 percent compared with 87 percent in 1951 ; silicon carbide
82 percent compared with 94 percent; and for metallic abrasives
69 percent compared with 68 percent in 1951.

n increase in the capacity of a silicon carbide plant in Washington
was reported.®
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Ficure 3.—Relationship between ingot-steel and artificial abrasive production.

TABLE 17.—Crude artificial abrasives produced in the United States and Canada,
1943-47 (average) and 1948-52

Silicon carbide 1 “‘(la%‘;?g‘l’.ﬁ‘; ! | Metallic abrasives 2 Total

Year

Stl;‘)n‘;t Value Stgggt Value St!;g;t Value stl;g;t Value

1943-47 (average)...| 61,469 |$5,192,127 | 168, 424 |$10, 505, 358 | 136, 393 (88, 577,279 | 366, 286 [$24, 274, 764
1948 63,033 | 5, 874 731 | 154,972 | 10, 279 583 147,218 15,174,773 365 223 | 31, 329,087
6 055 763 | 125,806 8, 500 074 | 104,778 | 9,312,368 | 298 123 | 23,868,205

303 671 || 140, 352 11 958, 035 | 144,333 (11, 699, 764 349 689 | 30,961, 470

11 734, 8127 216,329 | 21,444,343 | 165,138 (17,923,301 | 481,965 | 51,102, 456

12 040, 946 | 180,375 !,17 813,760 | 157,034 17,582 275 | 428,940 | A7, 436,981

1 Bureau of Mines not at liberty to publish data for United States separately. Figures include a small
quantity used for refractories and other nonabrasive purposes.
2 Shipments from United States plants only.

4 News Letber, Raw Materials Survey, Inc., Carborundum to Double Vancouver Plant: Issue 1, Ser. 52,
Mar. 10, 1952, p. 1.
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The need for careful study of grinding and finishing operations and
the use of the correct abrasive and specifications for each operation
has been emphasized in a trade-journal article.3

The use of coated abrasives (paper or cloth, coated with abrasives),
more especially those made with aluminum oxide and silicon carbide,
is expanding, and new applications of this type of use for artificial
abrasives has been described.®

Artificial abrasive grain is finding a wide application in tumbling
operations where precision finishes for metal parts are required.®

TABLE 18.—Stocks of crude artificial abrasives and capacity of manufacturing
plants, as reported by producers in the United States and Canada, 1943-47
(average) and 1948-52, in short tons

Silicon carbide Aluminum oxide Metallic abrasives !
Year
Average Average Average
Stocks, Stocks, Stocks,
Deec. 31 annual Dec. 31 annual Dec. 31 annual
capacity capacity capacity
1943-47 (average) ... 6, 302 71,763 30, 549 231, 258 6, 571 205, 407
1048 . 5, 387 73,250 34,177 233, 500 9, 907 240, 129
1949 21, 964 81,121 49, 505 237,072 10,144 231, 650
1950 8,766 84,398 22,025 238, 500 7,291 209, 850
1951 11,786 106, 741 32, 428 249, 000 9, 843 244,178
1952 25, 347 111,200 60, 354 255,100 9, 801 226, 427

1 Figures pertain to United States plants only.

MISCELLANEOUS MINERAL-ABRASIVE MATERIALS

In addition to the natural and manufactured abrasive materials
for which data are included herein, many other minerals are used for
abrasive purposes. A number of oxides, including tin oxides, mag-
nesia, iron oxides (rouge and crocus), and cerium oxide are employed
as polishing agents. Certain carbides, such as boron carbide and
tungsten carbide are used for their abrasive properties, especially
when extreme hardness is demanded. Other substances with abrasive
applications include finely ground and calcined clays, lime, tale,
ground feldspar, river silt, slate flour, and whiting.

FOREIGN TRADE

Imports.—The total value of imports of abrasive materials, both
natural and artificial, for consumption during 1952 increased 3
percent over 1951. Although substantial gains were noted in the
imports of industrial diamonds of all types, the imports of artificial
abrasives declined. Imports of corundum ore declined slightly, and
no importations of emery ore were reported.

3 Glenn, C. R., Use of Abrasives: Am. Machinist, vol. 96, No. 12, June 23, 1952, pp. 102-103.
3 Hyler, John E., Uses for Industrial Coated Abrasives Expanded: Iron Age, vol. 170, No. 4, July 24,
1952, pp. 98-101; and vol. 170, No. 5, July 31, 1952, pp. 91-95.
19;72Met8110£-r1%g8mss' Abrasive Tumbling Gives Precision Finishes Economically: Vol. 62, No. 4, October
s PD. -
BE on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines,
from records of the U. 8. Department of Commerce.
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Exports.—Exports of natural and artificial abrasives declined 24

percent in 1952 from 1951.

Exports included 9,984 short tons of

aluminum oxide valued at $2,632,113 and 7,679 short tons of silicon
carbide valued at $2,476,960. Also included were 199,937 reams and
rolls of abrasive paper and cloth valued at $5,400,522.

TABLE 19.—Abrasive materials (natural and artificial) imported for consumption
in the United States, 1950-52, by kinds

[U. S. Department of Commerce]

3 Less than 1;ton.

1950 1951 1952
Kind
Quantity | Value | Quantity Value | Quantity | Value
Burrstones: Bound up into millstones
short tons__ 3| $514/ 18| $3,142 7] $1,236
Grindstones, finished or unrefined
short tons. . 297 13, 586! 213 15,892 195| 16, 367
Hones, oilstones,and whetstones
short tons. 19 26, 398| 12| 28,098 17 39, 058
Corundum (including emery):
Corundum ore_._.__.._.. short tons.- 3,543 194,427 14,754) 1261,809 4,571y 273, 527
Emery ore .. - ocoeoomaooo R 1, 726, 21, 560 2,810 33,519 ol
Grains, ground, pu.lvenzed “or
refined ____.________..__. pounds.. 21, 097, 1,442 20, 872, 1,154 25, 644 1,791
Paper and cloth coated with emery
or corundum.__...____.__.__ reams. . 18,552 193,305 4, 669 141,068 2,005 106,133
‘Wheels, ﬁles, and other manufac-
tures of emery._._________ pounds.- - 15, 542 12, 657, 59, 829 49,171 10,278 10, 591
‘Wheels of corundum or sﬂleon car-

Lo [ SN pounds. . 2,755 1,863 2,343 4,064 6,439 16, 523
Garnet in grains, ground, ete___do___. 6,181 159 oo 3,000 250
Tripoli or rottenstone_.___ short tons. ® 11 430 1,636| 116,407
Diamonds:

gort hﬂanﬁﬁagtured ......... eadrats__ 2,694 175, 556 6,659 412, 705 8 8(1)(15, (g;l,’ ° ggl, 333
rushing bort__.___.________ a——- , 806, 473119, 920,
Other industrial diamonds...do_._ }111 03586236, 742, 326/ 12, 118, 408,146, 205, 993 { 4, 633,877130, 947, 522
Carbonado and ballas......_.do___. 3,174 50, 506 2,239 31, 629 12,469 156, 562
DUS - oo do- 159,315 207,846 66, 760 471, 496 224,429| 792,951
Fllnt ﬂints, and flintstohes, unground
short tons._ 34,802| 187,113 17,780| 1419,572 7,871 186, 688
Grit, shot, and sand, of iron and steel
pounds..| 2,707,274 281,067| 3,068,156 729, 050 434,693 194,689
Artificial abraslves
- Crude,n.s. p.
Carbides of silicon (carborundum,
crystalon, carbolon, and electro-
................... pounds__| 79,862,853| 3,377,890/131, 969,230 5, 684, 492|101, 367, 729 4, 862, 990
Aluminous abrasives, alundum,
aloxite, exolon, and lionite
pounds. (234, 208, 185/ 7,003, 5271333,578,195|110, 751, 288|266, 541, 342| 9, 164, 982
Other. . .o oceaooo do_-..| 2,225,600 73,008} 1,624,240 59,130 1,601,853 70, 063
Manufactures:
QGrains, ground, pulverized, re-
fined, or manufactured
pounds.. 761, 849 80,791} 1,951,005 204,450 1,192,390 125,221
‘Wheels, files, and other manufac- 'Y
tures, not specifically;provided -
1) S pounds. - 28, 372 11, 354 37,711 28, 960 23, 685 22,624
B4 7Y SN P, 48,656, 963 - - - - -~ 165,627, 112) oo 67, 418, 543
1 Revised figure.
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TABLE 20.—Abrasive materials (natural and artificial) exported from the United
States, 1948-52

[U. 8. Department of Commerce]

Grindstones and Diamond grinding | Other natu-

pulpstones Diamond dust wheels ral(,iartig‘cliﬁl,

and metallic
Year abrasives, Total value

and prod-

Pounds Value | Carats | Value | Pounds | Value ucts! (value)
2,887,995 | $131,725 52,600 | $80, 352 11,562 | $270,929 | $14,784,664 | $15,267, 670
1,407.680 82,090 55,637 | 133,917 10,285 { 321,936 16, 909, 456 7,447, 399
1,027, 599 55,283 58,563 | 126,089 12,807 | 502, 523 15,491,157 | 16,175,052
1,344, 458 76, 330 60,621 | 166, 539 15,317 | 539,770 24,374,394 | 25,157,033
789, 786 -9 258 79,183 | 216,115 O] 501, 239 18,419, 588 | 19,196,200

f i ]

1 Exclusive of steel wool.

2 January 1 through June 30: 4,992 pounds ($256,946); July’l through December 31: 47,253 carats ($244,293).



Aluminum
By Delwin D. Blye!

%

ESPITE an increase in the United States production of both
D primary and secondary aluminum, the demand for this metal

exceeded supply, and Government control of prices, distribution
and consumption was continued throughout 1952. Market conditions
in the United States contrasted with those of the other non-Soviet
aluminum-producing countries where supply appeared to be catching
up with demand during the latter part of 1952, and a number of
countries were actively seeking export markets. Although domestic
consumers needed additional supplies, the asking price for foreign
aluminum (exclusive of Canadian) was not generally competitive
with similar domestic products. The expansion programs in progress
in both the production and fabrication segments of the aluminum
industry, plus the technologic advances in aluminum fabrication, uses,
and products, indicated a continued high level of demand.

TABLE 1.—S8alient statistics of the aluminum industry, inTthe United States,
1943-47 (average) and 1948-52

1943-47
(average) 1948 1949 1950 1951 1952

Primary production

short tons.. 634, 613 623, 456 603, 462 718, 622| 836, 881 937, 330
Value $181, 219, 600|$180, 755, 000|$190, 303, 000($235, 977, 000|$305, 074, 000|$344, 320, 000
Quoted price per pound

cents_. 15.0 15.7 17.0) 17.7 19.0 19.4

Secondary production

short tons.. 312,181 286, 777 180, 762 243, 666 292, 608 304, 522
Imports. - <o $38, 115, 602| $42, 203, 519 $36, 815, 965/1 $68, 565, 980! $63, 469, 555| $61, 769, 406
Exports - $47, 887, 804| $43, 219, 940| $32, 924, 653| $22, 152, 985| $19, 259, 942(2$12, 888, 013
‘World production

short tons..| 1,405,000, 1,395,000 1,440,000, 1,650,000 1,975,000 2,260,000

1 Revised figure.
2 Data not strictly comparable with previous years due to changes in classification,

DOMESTIC PRODUCTION
PRIMARY

Production of primary aluminum in the United States was at an
alltime yearly high in 1952, surpassing the previous peak established
in 1943 by over 17,000 tons. The maximum monthly production of
85,175 tons, obtained in August, was still below the production rate
of the last 4 months of 1943.

The continued increase in quarterly production that had occurred
since the first quarter of 1950 was interrupted in the last quarter of
1952 when a hydroelectric power shortage in the Pacific Northwest
and in the Tennessee Valley resulted in production losses from reduc-
tion plants at Troutdale, Oreg.; Vancouver, Longview, Wenatchee,

1 Assistant chief, Light Metals Branch.
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and Spokane, Wash.; Alcoa, Tenn.; and Badin, N. C. Production
during November at the height of the power shortage decreased 12
percent from August to 74,639 tons despite increased production from
new plants at Rockdale and San Patricio, Tex., and Chalmette, La.

TABLE 2.—Production of primary aluminum in the United States 1948-52 by
quarters,! in short tons

1948 1949 1950 1951 1952
1st quarter... 146,340 | 157,957 | 161,213 | 200,716 226, 377
2d quarter. 157,284 | 165,169 | 180,353 | 202,875 235,158
3d quarter. 161,145 | 157,520 | 185,973 | 215,943 240, 425
4th quarter 158,687 | 122,816 | 191,083 | 217,347 235,370
Total 623,456 | 603,462 | 718,622 | 836,881 937, 330

1 Quarterly production adjusted to final annual totals.

Although fall and winter hydroelectric power shortages have
occurred frequently, the lost production was felt more acutely in
the defense economy when requirements were running well ahead of
the supply. On September 3, seven-eighths of the Pacific Northwest
power supplied to the aluminum industry under contracts that per-
mitted power interruptions during periods of low water supply were
withdrawn. On November 1 all such power was withdrawn; and,
effective November 17, all industrial users were ordered by the
Government to cut consumption of power supplied under firm con-
tracts to 90 percent of the amounts used in the like period of 1951..
Production losses in the Pacific Northwest at established reduction
plants during the September through December period were estimated
at approximately 30,000 tons. In addition, new facilities at We-
natchee (2 potlines) and Spokane (1 potline) that could have initiated
production or that had just begun production could not be operated,
resulting in an additional estimated production loss of 18,000 tons. .
In the Tennessee Valley, power shortages resulted in a loss of 13,000
to 14,000 tons at Alcoa and Badin. Earlier in 1952, on June 24, a
severe electrical storm at Massena, N. Y., damaged that installation
and forced a shutdown of 9 of the 13 operating potlines. During the
5-week period required for repairs and resumption of full-scale opera-
tions, production losses were about 6,000 tons.

The 100,000-ton increase over 1951 primary-aluminum production
was obtained from three new reduction plants, increased production
from new potlines at established plants, a full year’s production from
facilities that started operating in 1951, and a better power supply
(largely high-cost) at the Massena, N. Y., and Listerhill, Ala., plants.
The Wenatchee, Wash., and Rockdale, Tex., smelters of the Alumi-
num Co. of America (Alcoa), tapped the first metal in June and
November, respectively; and the San Patricio, Tex., smelter of the
Reynolds Metals Co. started production in April. Alcoa placed one
new potline in operation during March and a second in June at the
Point Comfort, Tex., plant; Kaiser Aluminum & Chemical Corp.
opened its eighth potline at Spokane, Wash., in July, and production
at Kaiser’s Chalmette, La., plant, which was initiated in December
1951, increased throughout the year; in November the fourth and
final potline of the first of two 100,000-ton-annual-capacity plants at
this location began operation. At Reynolds’ Jones Mills plant, the
first full year of production was obtained from the new facilities com-
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pleted in 1951, Production from new facilities yielded approximately
100,000 tous in 1952. The plants at Rockdale, Wenatchee, Point
Comfort, Chalmette, and San Patricio had not reached rated capacity
at the end of 1952. Plants being constructed at Chalmette, La.
(second 100,000-ton plant), by Kaiser, near Arkadelphia, Ark., by
Reynolds, and at Columbia Falls, Mont., by Anaconda Aluminum
Co. had not begun production.
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Figure 1.—World and domestic primary production and domestic secondary
recovery of aluminum, 1915-52.%

The threat of a labor strike, which hung over the primary-aluminum
industry throughout the first half of 1952, was removed during July
and August, when the three primary producers signed agreements
with AFL and CIO Unions. Alcoa operated under contracts with
the CIO (United Steel Workers of America) and the AFL (Aluminum
Workers of America). The Alcoa contract with CIO, due to expire
November 30, 1951, was extended to December 31, 1951, the date on
which Kaiser’s contract with CIO expired. Alcoa’s contract with
AFL expired on February 3, 1952, and Reynolds’ with the CIO on
April 15, 1952.  Union demands were similar to those being considered
by the Wage Stabilization Board in the steel wage dispute, and the
unions postponed strikes pending outcome of the steel hearings.
On July 9, Alcoa and the AFL signed a contract, with settlement
based on recommendations of the WSB in the steel dispute. Agree-
ments with the CIO Union were made on July 9 by Kaiser and on
July 29 by Alcoa and Reynolds. All the agreements followed the
pattern set by provisions in contracts that terminated midyear
strikes in the steel industry and included (1) a reduction in north-
south wage differentials; (2) establishment of a job-evaluation pro-
gram; (3) general wage increases; (4) a modified union shop; (5)
improved vacations; (6) increases in insurance benefits and hospitaliza-
tion; and (7) increases in shift differentials.
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Expansion.—The aluminum expansion program initiated by the
Government in 1950 under authority of the Defense Production Act
had provided by the end of 1951 for the construction of 677,000
tons annually of new reduction capacity. All of the new capacity,
except for a 50,000-ton plant planned by the Anaconda Aluminum
Co., was distributed among the 3 established producers. The ex-
pansion goal was subject to continual reappraisal; throughout 1952,
the Office of Defense Mobilization and the Defense Production
Administration solicited the views of industry, the Congress, and
various Government agencies on the desirability of increasing
aluminum supplies and, if necessary, the best means of obtaining
increased supplies. In March the DPA proposed an increase in
domestic productive capacity of 140,000 annual tons and increased
imports from Canada. The Congress rejected a scheme for a guar-
anteed increase in Canadian Aluminum imports (see section on Foreign
Trade), and on October 1 the Director of Defense Mobilization an-
nounced a ‘“third round” of primary-aluminum expansion of 200,000
tons annually and invited American business firms that might wish
to participate to send in firm proposals. The new capacity was to
come from new producers as far as possible. Olin Industries, Inc.,
East Alton, Ill., was approved for 110,000 tons of capacity (location
undetermined) on November 19, followed by the Harvey Machine
Co. of Torrance, Calif., with a 54,000 ton-per-year plant to be located
at The Dalles, Oreg. The Wheland Co., Chattanooga, Tenn., was
negotiating for entry into aluminum production.

A plan for constructing an aluminum reduction plant in the Taiya
Valley district near Skagway, Alaska, was announced by Alcoa on
August 25. The plan called for a smelter with an initial capacity of
200,000 tons annually and a potential expansion to 400,000 tons
annually. Hydroelectric generating facilities would be supplied by
damming the Yukon River and driving a 13-mile tunnel through the
mountain range. Alcoa announced that it would undertake con-
struction without governmental guarantee of markets and with a
minimum of governmental contractual assistance. Obstacles to the
plan were the necessity for obtaining United States Government
permission to purchase the approximately 20,000 acres of land needed
and agreements with Canada for constructing dams and tunnels
and using Canadian water.

Expansion of fabrication and metal-treating facilities was required
for processing the constantly increasing aluminum supply. Although
many independent fabricators and consumers were reportedly operat-
ing at only a fraction of capacity, there was a need for facilities that
could produce larger mill products, especially of the high-strength
heat-treatable variety. The Air Force initiated a ‘heavy press
program”’ for producing larger extrusions and forgings than previously
possible. At the end of 1952, 17 presses were included under this
program. Six companies were participating in the program; the
companies, locations and types of presses were as follows: Alcoa—
Cleveland, Ohio, a 35,000- and a 50,000-ton forge press, Lafayette,
Ind., an 8,000-ton and a 12,000-ton extrusion press; Reynolds—
Phoenix, Ariz., an 8,000- and a 12,000-ton extrusion press; Kaiser—
Newark, N. J., a 35,000- and a 25,000-ton extrusion press, Halethorpe,
Md., two 8,000-ton extrusion presses; Wyman-Gordon—North
Grafton, Mass., a 35,000- and a 50,000-ton forge press—Harvey
Machine—Torrance, Calif., a 25,000~ and a.35,000-ton forge press and
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an 8,000- and a 20,000-ton extrusion press; Curtiss-Wright—Buffalo,
N. Y., a 12,000-ton extrusion press. None of the presses had been
constructed at the end of 1952, and the largest presses in operation
were 15,000- and 20,000-ton German-built presses used by Alcoa
and Wyman-Gordon. On October 29 the Defense Production
Administration announced expansion goals for aluminum-sheet
production and for sheet and plate heat-treating facilities. These
%oals were to increase the 1950 annual aluminum plate, sheet, and
oil capacity by 342,000 tons to 1,296,000 and sheet and plate heat-
treating capacity by 423,000 tons to 774,000 by 1955. Government
assistance under the goal was to be restricted to facilities capable of
producing sheet 48 inches or wider, with heat-treating facilities
capable of processing a minimum of 50 percent of the sheet and plate
capacity and so designed that heat-treating facilities for the total
capacity could be easily installed. An interim goal of $15,000,000 -
capital investment was set for facilities to produce welded-aluminum
tubing. The Department of Defense was planning to install rolling
fsicilities for production of tapered sheet at existing fabricating
plants. o

The Aluminum Co. of America was expanding and modernizing its
fabricating facilities during 1952. At Vancouver, Wash., work was
progressing on modernization of ingot casting facilities to provide
ingots for future product diversification planned at this plant, such
as_extrusions, special wire-drawing equipment, and modified rod
rolling. A 15,000-ton, German-made, forge press leased from the
Air Force was installed at the Cleveland works; a 25,000-pound
spring-suspended steam-powered drop hammer was installed at the
Vernon, Calif., plant; and_insect-wire-screen manufacturing equip-
ment was purchased from John A. Roebling’s Sons Co., New Jersey
plant, for installation in one of Alcoa’s plants. Alcoa was licensed
by the Alfin Division of the Fairchild Engine & Airplane Corp. to
use the Alfin process for molecular bonding of aluminum to steel
and iron. A stretcher with 3 million pounds of pull was ordered for
the Lafayette, Ind., plant to straighten extrusions produced in a
13,200-ton extrusion press leased from the Air Force. A new plant
for production of screw machine products, fasteners, rivets, and nails
was planned for near Lancaster, Pa., and removal of these operations
from Edgewater, N. J., was to provide space for additional sheet,
foil, and extrusion facilities. The Air Force was to install a 144-inch,
4-high, hot and cold reversing tapered sheet rolling mill at Alcoa’s
Davenport, Iowa, works. This mill would produce s%leet 10 feet wide
and 33 feet long; present limits are 5% feet by 25 feet.

The Reynolds Metals Co. Plant No. 9 at Louisville, Ky., was being
altered to handle all steps of aluminum-foil production.” This plant
- previously made foil from coil processed at other plants, and the
modernization called for billet-casting facilities, new ovens and rolling
facilities. A plant for production of fabricated aluminum parts for
the air-frame industry was planned for the Los Angeles, Calif., area.
The Phoenix, Ariz., plant was being enlarged to provide space for
new extrusion presses included in the Air Force heavy-press program.

The Kaiser Aluminum & Chemical Corp. was installing a new con-
tinuous welding pipe mill and a new “plate stretcher”,with a pull of
up to 5-million pounds at the Trentwood, Wash. (near Spokane),
plant. The capacity of Kaiser’s foil plant at Permanente, Calif., was
being expanded by 50 percent, and the width of available foils was
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to be approximately doubled. A new 60-inch, 4-high, high-speed
mill capable of rolling foil at 3,000 feet per minute was to be installed.
New plants at Halethorpe, Md., and Newark, Ohio, were under con-
struction adjacent to Kaiser’s fabricating plants as a part of the
heavy-press program.

Revere Copper & Brass, Inc., the largest nonintegrated aluminum
fabricator, doubled the capacity of its extrusion and tube drawing
equipment at the Baltimore plant and initiated aluminum fabrica-
tion at a plant in Los Angeles. The Bridgeport Brass Co., Bridge-
port, Conn., entered the aluminum-products field; Anderson Brass
Works, Inc., was planning to build a new aluminum foundry at Leeds,
Ala.; and Bohn Aluminum & Brass Corp. was operating the Govern-
ment-owned experimental aluminum extrusion and forging plant at
Adrian, Mich. Willys-Overland was operating a forging plant at
Erie, Pa., that had been idle since World War II. The Fabricast
Division of General Motors announced construction of a new per-
manent-mold casting plant at Jones Mills, Ark., and the Chrysler
Corp. was planning a new aluminum foundry for the Michaud Ord-
nance Plant, New Orleans, La. The Wisco Aluminum Corp.,
Detroit, Mich., contracted for construction of a new 4-high, single-
stand cold aluminum-strip rolling mill for strip up to 40 inches wide;
Aluminum Foils, Inc., began construction of a 600-ton-per-month
capacity hot and cold aluminum strip mill east of Jackson, Tenn.,
to manufacture coil for further processing to foil. Aluminum Air
Seal Mfg. Co. installed a new 2,500-ton extrusion press at Youngs-
town, Ohio, and Pax Metals Corp. was constructing a new extrusion
plant at Van Nuys, Calif. Nichols Wire & Cable Co. of Davenport,
Jowa, expanded rod- and wire-production facilities, and Harvey
Machine Co. at Torrance, Calif., was expanding its ingot and fabri-
cating plant in addition to that planned under the heavy-press pro-
gram. South Gate Aluminum & Magnesium Co., Los Angeles, Calif.,
constructed a plant for high-speed machining of aluminum and
magnesium castings; Universal Die Casting Mfg. Corp. purchased a
modern aluminum die casting plant at Malvern, Ark.: a new firm,
Aluminum Billets, Inc., was established at Youngstown, Ohio, to
operate a plant reported to be using a new type of furnace for faster
production of standard size billets from both scrap and virgin alu-
minum; and Enterprise Aluminum Co. built a plant at Oneonta,
N. Y., to fabricate aluminum products. Kropp Forge Co., at Chi-
cago, Ill., expanded facilities to provide for all phases of the forging
operation, particularly the production of aircraft parts.

SECONDARY

Domestic recovery of aluminum from secondary sources totaled
304,522 short tons in 1952. Recovery from new scrap increased from
216,017 tons in 1951 to 233,258 in 1952; recovery from old scrap
decreased from 76,591 tons to 71,264. Recovery from new scrap is
largely a function of consumption and increased at the expected rate.
A contributing factor in the decreased recovery from old scrap was
the ceiling price. Dealers reported that, in many instances, it was
not economical to segregate old aluminum—for example, aluminum
pistons in motors. The large quantities of aluminum recovered from
old scrap during the 194648 period were due to the large tonnages
available from aircraft and other scrapped war materials; in 1950
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and the first half of 1951 recovery from old scrap was promoted by
the high prices offered for scrap metals.

Secondary aluminum was recovered from aluminum-base scrap
by the 3 primary aluminum producers, about 70 secondary smelters,
and several thousand foundries, chemical producers, and other mis-
cellaneous consumers. Aluminum values were also recovered from
other nonferrous alloys—copper, zinc, and magnesium—as an alloy
constituent. Aluminum recovered as commercially pure aluminum
was 4,897 tons, as aluminum alloys 294,582 tons, in brass and bronze
387 tons, zinc-base alloys 898 tons, and magnesium-base alloys 465
tons, and in chemical compounds 3,293 tons. Recovery of aluminum
from non-aluminum-base alloy scrap was calculated by using assumed
aluminum contents based on average aluminum content of alloys -
containing aluminum. The midyear strike in the steel industry caused
a depression in the secondary-aluminum industry. Production of
deoxidizing ingot in June, July, and August averaged 2,220 tons per
month as compared to a 4,660-ton-per-month average for the pre-
ceding months. Production of other secondary alloys, especially of
the AXS679 and 319 varieties, also dropped during this period.

The high-copper, high-silicon (Cu 34 percent, Si 54 percent)
casting alloys accounted for approximately 40 percent of secondary
ingot produced at independent secondary smelters, deoxidizing grades
of ingot 18 percent, high copper-low silicon (No. 12 type) 8 percent
and high silicon-low copper (Cu less than 0.6 percent) 6 percent.

Detailed information regarding aluminum scrap and secondary
aluminum in 1952 is given in the Secondary Metals—Nonferrous
chapter of this volume.

CONSUMPTION AND USES

Apparent consumption of primary aluminum in 1952 was 1,072,686
short tons, as computed by adding primary production and net im-
ports of pig, ingot, slab, plate, sheet, bar, and other crude and semi-
fabricated forms and adjusting for stock changes at primary reduction
plants. This computed apparent consumption included metal going
into the National Stockpile, excluded withdrawals from the.National
Stockpile, and did not reflect stock changes by aluminum-metal
consumers. .

Secondary aluminum for consumption was obtained from domestic
and imported scrap. Imported scrap aluminum was largely in pig form
to facilitate handling and shipping but included small quantities of
“loose” scrap. Aluminum recovered from “loose” scrap was included
in secondary domestic recovery. A recovery factor of 90 percent was
used to adjust for duplication and for losses in remelting. The factored
net scrap imports were considered as additional metal available for
consumption.

The total new supply of aluminum pig and ingot and ingot equiv-
alent of scrap to United States consumers during 1952 was 1,376,383
tons, an increase of 106,391 tons over 1951. The supply comprised
domestic primary production, secondary recovery from both old and
new purchased and toll treated scrap, imports of pig and ingot, and
ingot equivalent of imported scrap. Home scrap is omitted from this
total. Exports of crude forms of aluminum were not considered as
a decrease in the supply of crude aluminum but as a form of consump-

342070—55——9
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TABLE 3.—Apparent consumption of primary aluminum and ingot equivalent
of secondary aluminum in the United States, 1943-47 (average) and 1948-52,
in short tons

Primary Secondary
Domestic recovery
Year
Sold or Apparent
used by Ig%g; s | consump- Ix(x]llgg)r ts
producers tion From old | From new
serap serap
1943-47 (average) 633, 376 47, 651 678, 529 67, 537 244, 644 6, 249
1948 625, 834 40, 041 3 684, 575 95, 648 191,129 64, 165
1949 587, 532 48, 424 635, 956 44, 596 136, 166 35, 751
1950. 731,087 167, 249 898, 336 76, 358 167, 308 60, 443
' 1951 845, 392 4129, 870 4 975, 262 76, 591 216,017 16, 694
1952 938, 181 134, 505 1,072, 686 71, 264 233, 258 5,374

! Crude and semifabricated, excluding serap and mill shapes. May include some secondary.

* Ingot equivalent of net imports (wt. X 0.9). Imports are largely scrap pig. Some du})lication of second-
ary aluminum occurs because of small amount of loose scrap imported, which is included as secondary
recovery from old scrap. )

3 For 1948, apparent consumption modified by changes in stocks held by the Office of Metals Reserve.

+ Revised figure.

TABLE 4.—Sources of aluminum supply—crude and scrap,! 1927-52, in short tons

Recovery zfrom
Primary scrap Total
Year production Imports 3 supply Exports 3
01d New

46, 200 31,123 159, 127 1,763
47,800 19,411 172, 483 1,195
48,400 25,429 187,816 307
38, 600 12,706 165, 825 304
30, 300 7,332 126, 405 755
24, 000 4,032 80, 476 1,952
33, 500 7,539 83, 602 2,757
46, 400 9, 186 92, 675 4,026
51, 400 10, 538 121, 586 1,681
51, 500 12, 579 176, 544 477
62, 560 22, 351 231, 252 2,360
38, 800 8, 756 190, 997 4, 835
16,184 13, 525 231,017 28, 552
34, 556 18,018 304, 660 13,087
, 744 880 428, 1
154, 831 106, 279 823, 849 17,863
280, 867 135,722 | 1,369,862 56, 754
302, 746 100, 921 1,203,012 133, 461

271,076 337,088 | 1,130, 535 4

187, 538 54, 531 742, 234 1,
180, 990 29, 729 946, 316 12,807

191,129 147,723 | 1,057,956 ,
136, 166 113, 450 897,674 8,375
167, 308 237, 941 , 200, 229 1,382
216, 017 4140,430 | 41,269,919 2,274
233, 258 134, 531 1,376, 383 2,312

! Ingot equivalent of scrap. .

2 Separate data for old and new scrap not available before 1939.

3 Crude metal (ingot, pig, slabs, ete.) plus ingot equivalent (wt. X 0.9) of scrap.
4 Revised figure.
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tion. This supply figure represents the quantity of aluminum
available at the ingot of ‘““ingot-equivalent’” stage of aluminum con-
sumption; that is, for use in producing castings, semifabricated
wrought shapes, for dissipative uses, such as hardeners, deoxidizers,
chemicals, etc., and ingot for export, and for increases in stocks.
Stock changes at all levels of production and consumption are not
included because of the lack of complete statistical data (see Stocks).

In past years statistical information on aluminum consumption by
type of manufacture or end-use pattern, other than data on ship-
ments of aluminum wrought products and castings, collected by the
Bureau of the Census, United States Department of Commerce, was
not available. A distribution pattern for aluminum, as reported by
Alcoa and based on its operations has been presented in previous
Minerals Yearbook volumes. In 1952, aluminum distribution was
under Government control, and although data for allotments by
program symbols were restricted, a grouping of the allotment data
showed the following percentage distribution, by major use groupings:

Percent
Transportation: Land, sea, air_ _____________________________________ 32
Construction and building. __________________________________ """~ 15
Electric and electronie. - ______________________________________""" 13
Consumer durables_ - .- _______________________ o __________ 10
Destruetive uses_ .- _________ o ______ 6

United States apparent consumption
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F1eUrE 2.—Imports, exports, and apparent consumption of aluminum, 1915-52.
fmports and exports do not include scrap.
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Distribution of wrought aluminum by type of mill shape for 1952 as
compiled from data collected for the National Production Authority
for allocation control was:?2

Plate, sheet and strip: Percent
Non-heat treatable_ . ________________________________________ 34.6 -
Heat-treatable. _____________________________________"""TTTTmT 15. 6
8 4.6

Rolled structural shapes:

Rod, bar, ete.._________________ . 10. 7
Wire, bare (nonconductor)____._______________________"T""""mTT 2.3
Cable, bare (including steel-reinforced).____________________ """ 9.4
Wire and cable, covered or insulated and bare conductor wire. .. ... 1.3

Extruded shapes (including tube blooms):

Soft alloys_ 11. 3
Hard alloys 4.2

Tubing:

Soft alloys_ . _ 2.5
Hard alloys________________________________ T .8
Powder flake and paste.._______________________________ """ 2.7

Shipments of aluminum wrought and cast products, as reported by
the Bureau of the Census, totaled 1,221,865 short tons in 1959 ;
259,490 tons was shipped as castings and 962,375 as wrought products.
The percentage increase in shipments of mill products (cast and
wrought) over 1951 was slightly below that for the aluminum supply;
shipments increased 7.6 and supply 8.4 percent.

The Government controls over distribution and use of aluminum
that were in effect at the end of 1951 continued throughout 1952.
Amendments and revisions to control orders were issued by the
National Production Authority, United States Department of Com-
merce; they eased or tightened restrictions as dictated by the supply
and as found necessary to promote the National defense.” Aluminum
foil and powder were dropped from the Controlled Materials Plan
list in July; inventory restrictions were eased for aluminum distribu-
tors for the fourth quarter.

TABLE 5.—Net shipments ! of aluminum wrought and cast products by producers,
1948-52, in short tons

[U. 8. Department of Commerce]

1948 1949 1950 1951 1952
‘Wrought products:
Plate, sheet and strip.._._____.__________ 634,148 | 395,012 581, 567 536, 683 542, 849
Rolled structural shapes, rod, bar, and
WAL® oo o e 91,496 | 101,825 134,890 172, 582 221,773
Extruded shapes, tube bloom, and tub-
1.7 S 85,972 74,998 129, 038 156, 472 173,771
Powder flake and paste........___..__.__ 8,477 7,238 11, 230 12,385 23,982
Total 820,093 | 579,073 856, 725 878,122 962, 375
Castings:
Sand.._.___ - 76,923 61, 302 92,391 2 96, 689 97,308
Permanent mold. .....__________________ 91, 813 61, 761 90, 683 2 80, 005 73,442
ie - 64, 452 49,170 83, 600 275,733 84, 866
Other. - 2, 621 3, 656 4, 867 25,139 3,874
Totalo e 235,809 | 175,889 271, 541 2 257, 566 259, 490
Grand total-_.._______________________ 1,055,902 | 754,962 | 1,128,266 | 21,135,688 | 1,221,865

! Net shipments consist of total shipments less shipments to other metal mills for further fabrication.
? Revised figure.

2 Bureau of the Census, Facts for Industry: Series M24-2-02. Aluminum Products, July 1951-December 1952,
3 Bureau of the Census, Facts for Industry: Series M24-1-02.
Bureau of the Census, Facts for Industry: Series M24E-02,
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Despite the controls and restrictions on the uses of aluminum, a
number of new products was being developed in anticipation of ex-
panded markets. Other aluminum products were being produced
In increasing quantities for use in manufactures with new or im-
proved qualities. In the transportation industries new developments
in aluminum alloys and fabrication pointed to an ever-increasin,
number of applications in automotive equipment; experimenta,
cylinder heads for overhead valve engines could be assembled by
brazing together relatively simple aluminum -castings; iron valve
seats were successfully brazed to the aluminum head; aluminum
die-cast clutch housings and plaster-cast intricate shapes, such as
torque converter parts, were used in commercial automobiles; brazed-
aluminum radiators of special brazing sheet were being tested; and
decorative and service aluminum hardware was used in increasing
quantities.* A new stranded automotive electrical cable of electrical-
conductor (E. C.)-grade aluminum wire was being produced by Kaiser.
A lightweight freight car with cast-aluminum wheels, corrugated-
aluminum ends and an aluminum roof was on exhibition. This car
weighed 19,000 pounds compared to 42,000 pounds for the conventional
freight car. In the trailer industry there was a pronounced trend
toward ‘“‘aluminum-built”’ units. The S. S. United States, which
established a new speed record for Atlantic crossings, contained ap-
proximately 2,000 tons of aluminum alloys largely concentrated in the
superstructure, where light weight contributed to stability. Funnels,
deck houses, structural bulkheads, davits, and lifeboats were con-
structed almost entirely of aluminum.® A 65-foot ferryboat con-
structed largely from aluminum alloys, in use in Sweden, had a re-
ported speed of 35 knots, with very low fuel consumption. A new
method of sealing vehicles for storage and shipment was adopted for
use by the Army Ordnance Corps; bituminous mastic, aluminum foil,
and aluminum paint were used to prevent damage from dampness and
corrosion.®

An aluminum-coated plywood called ‘“Armorply,” that would
withstand extreme temperature changes, was used in constructing
buildings at the Thule Air Base, Greenland; an elastic glue that
expanded and contracted with the metal was used to bond the wood
and metal surfaces. ‘“Alumber,” a new development not yet on the
market in 1952, consisted of aluminum strips in 18 extruded shapes
for use in building interior walls; the material could be sawed and
nailed or held in place by screws. A new aluminum fixed bridge that
could span about 180 feet, carry about 50 percent more weight than
similar bridges used in World War II, and be erected in one-third of
the time and that weighed 60 percent less than similar steel bridges
was announced by the Army Engineers. The aluminum honeycomb
sandwich consisting of a cellular aluminum-foil core with sheet-metal
facings and having high strength, good stability, uniform density,
and light weight was being produced in volume.” An English com-
pany, Booth & Co., Ltd., was producing for export a portable and

¢ Dunn, J. H., and White, E. P., Aluminum Alloys—Automakers May Use More: Steel, vol. 130, No. 20,
May 12, 1952, gp. 95-98. . e .

§ Smith, Arthur Q., Aluminum Goes to Sea—a New Era in Shipbuilding: Light Metals Age, vol. 10,
Nos. 5 and 6, June 1952, pp. 12, 13, 23. .

¢ Iron Age, Aluminum Foil Stops Corrosion: Vol. 168, No. 18, May 1, 1952, p. 147.

Modern Metals, Preserving Tanks and Trucks With Aluminum Foil: Vol. 8, No. 2, March 1952, p. 46.

7 O’Keefe, Philip, Aluminum Honeycomb Sandwich Has Light Weight, High Strength, Good Stability,
and Uniform Density: Materials and Metals, vol. 36, No. 6, December 1952, pp. 96-98.

Pasjeg, 3‘17‘ P., Aluminum-Foil Structural Core: Light Metals Age, vol. 9, Nos. 11 and 12, December 1951,
Pp. 8, 9, 37.
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prefabricated ‘“cluster bungalow’” made of aluminum and specially
designed for tropical use. Increased usage of external aluminum
panels, either wrought or cast, backed with a fireproof wall of light-
weight concrete, was anticipated when the aluminum supply increased.

The increasing economic advantage of aluminum, plus advances in
technology, application engineering, and design were constantly im-
proving aluminum’s contribution in the electrical industry. The
most serious problems encountered in the use of aluminum conductors
were those of connections; however, new connectors and techniques
were being developed.®* The Conservation Coordinating Committee
of the Defense Production Authority urged the use of aluminum
instead of copper for electrical conductors in size No. 6 (copper size)
and larger for buildings. General Electric Corp. used aluminum
bases for approximately 50 percent of its electric-light-bulb production
in 1952.

Improved methods for using aluminum foil for containers and
packaging were being used and others developed. Convolute plies
of kraft paper and aluminum foil capped with steel ends were used in
the construction of lightweight drums for chemicals and other liquids.®
Other aluminum containers were the thermoplastic bonded aluminum
“tin can,” the flex can, spiral-wound tubes, and barrier cartons.!®
Aluminum handling boxes weighing 245 pounds (a comparable steel
box weighed 620 pounds) capable of carrying a 5,000-pound load
and with the added advantages of noncorrosion and absence of rust
stains were being used in Alcoa’s Cleveland works.

Aluminum was finding increased uses in the textile industry;
although its major contribution was in moving parts, its nonstaining
and nonwarping qualities provided many advantages in other plant
equipment.’’ Aluminum was being used in increasing quantities for
ammunition shell cases. Lightweight, portable, sprinkler irrigation
systems were one of the more important developing uses of aluminum,
and increased consumption for this purpose was awaiting only the
availability of pipe. New aluminum-consuming products announced
in 1952 were an aluminum paint (Sheffield Bronze Paint Co., Sheffield,
Ohio) that was reported to withstand temperatures up to 1,600° F.
and be anticorrosive, impervious to most ordinary solvents, and
weather-resistant; and a new aluminum paste designated as Alcoa
Aluminum Tinting Paste No. 222, which gave a brighter finish than
was possible with other aluminum pigments (metal content was 65
percent). Aluminum was the principal ingredient of “Fil Solder”
(Swiss Laboratories, Cleveland), a filling solder that required 50 per-
cent less heat than the standard tin-alloy solder and filled without
fluxing or shrinkage; “No Torch,” a cold solder (A. L. Okum Co.,
148 58th Ave., Flushing 54, N. Y.), of powdered aluminum that was
quick drying and could be applied with a putty knife, brush, or spray
to fill imperfections and as a metallic coating on patterns.

The Swiss invention ‘‘Aluphoto” for putting photographic repro-
ductions directly on an alummum base exhibited a group of unusual

8 Avilla, C. F., Boston Edison’s 15-kv Underground Aluminum Cable. Hayward, J. P., Wanted—In-
formation on Aluminum Connectors.

Briskborn, H. W., The Outlook for Aluminum in the Electrical Industry: Modern Metals, vol. 8, No. 3,
April 1952, pp. 56-62.

Bergen, M. D., What, Why and How of Connectors for Aluminum: Elect. World, vol. 138, No. 2, July
14, 1952, pp. 129-142.

¥ Commercial America, Firms Develop Aluminum Drums: August 1952

10 Birdsall, G. W., How Aluminum Can Replace Tinplate in Containers: Modern Metals, vol. 8, No. 1,

February 1952, pp. 47-51. .
11 Canadian Chemical Processing, Aluminum in the Textile Industry: Vol. 36, No. 5, May 1952, p. 84.
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properties and advantages; it was simple to handle, resisted destruc-
tion in water, weather, light, and heat up to 1,100° F. and was un-
affected by foodstuffs and food acids. The reproduction was sub-
stantially grainless and completely nonpoisonous.?

STOCKS

Month-end inventories of aluminum at the primary reduction plants
averaged 12,150 tons for the 12 months of 1952. Stocks reported
for December 31 were 7,274 tons, the lowest of the year, and repre-
sented less than 1 week’s production.

Stocks of ingot at secondary smelters (excluding secondary opera-
tions of primary-metal producers) increased from 3,848 tons on Jan-
uary 1 to 11,051 tons on December 31. The increases in stocks were
accumulated during the steel strike in the middle of 1952 and were
not appreciably reduced when steel production was resumed. Year-
end stocks were equivalent to 17 days’ production. Stocks of alumi-
num-base scrap held by secondary smelters, primary producers, con-
suming fabricators, foundries, and miscellaneous consumers increased
from 12,558 tons at the end of 1951 to 18,720 tons at the end of 1952.
This increase in stocks was also realized during the steel strike, and
the year-end stock represented about one-half month’s consumption.

Stocks of aluminum held by primary- and secondary-metal producers
were of negligible importance as a contribution to reserve supply.
Data on alumimum held by fabricators, manufacturers, and distributors
and on scrap-aluminum stocks held in junkyards and by scrap-metal
dealers were not available.

PRICES

The base price of primary-aluminum ingot, 99 plus percent pure,
f. o. b. shipping point, was 20 cents per pound at the end of 1952.
In July the primary-aluminum producers filed applications for price
increases with the Office of Price Stabilization under the provisions
of OPS General Overriding Regulation 29, which provided for price
increases where necessary to avoid possible interference with the
production and supply of essential commodities. The requested in-
creases were based on company-claimed cost increases incurred since
January 26, 1951, the effective date of the General Ceiling Price
Regulation under which the price of primary aluminum was controlled,
plus the cost of an anticipated wage increase. Alcoa and Reynolds
requested a 2-cent-per-pound increase in the price of aluminum pig;
Kaiser followed with a request for a 2.35-cent-per-pound increase,
and Reynolds then increased its request to approximately equal that
of Kaiser. Under Supplementary Regulation 113 to the General
Ceiling Price Regulation, effective August 4, the ceiling price on
aluminum pig and ingot was increased by 1 cent per pound. This
action marked the first rise in pig and ingot prices since October 1950,
and the new base prices became 19 cents per pound for pig and 20
cents for ingot. In October the primary producers requested an
additional price increase based on the clause in the price-control law
that allowed contractors to cancel contracts with the Government if
the contract price denied the company a reasonable profit. Proposals
by the Office of Defense Mobilization that offered a %-cent-per-pound

13 Wainer, Eugene, Aluminum! Photographic Process has Industrial Applications: Modern Metals,
vol, 35, No, 4, April 1952, pp. 176-186,
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increase in the base prices in return for cancellation of the “reasonable
profit” clause were rejected by the producers, and no further action
had been taken by the end of 1952.

TABLE 6.—Prices of aluminum ingot and other major metals, 1941-52 !

. Copper, : Zine, Prime
Aluminum, % Composite , 4
Year primary ingot ellveggo{%?ﬁ’ finished steel | New York gg esﬁgfﬁé
(cents per (cents per (cents ger (cents get ( conts per
pound) pound) pound) pound) pound)

1941 16. 50 11.87 2.65 5.79 7.48

1942 . 15. 00 11.87 2.65 6.48 8.25

1943 . 15.00 11.87 2.65 6. 50 8.25

1944__ 15.00 11.87 2.65 6. 50 8.25

1945__ 15.00 11.87 2.73 6. 50 8.25

1046 .o . 15.00 13.92 3.00 8.11 8.73

1947__ 15. 00 21.15 3.42 14.67 0. 50

1 - 15.74 22.20 3.91 18.04 13.58

1949 .. 17.00 19. 36 4.21 15.36 12.15

1950 - oo 17.69 21. 46 4.40 13.30 13.88

195% ..................... 19. 00 24.37 4.71 17.49 17.99
1952:

First quarter..._....________ 19. 00 24.37 4.71 19.00 19. 50

Second quarter....__.______. 19.00 24.37 4.7 16.64 18.25

Third quarter. . - 19.62 24.37 4.91 16.00 14.36

Fourth quarter......._.._____ 20. 00 24.37 4.98 14.23 12.75

AVerage. .o oeeeee 19.40 24.37 4.83 16.47 16.21

1 SOURCE: Metal Statistics, 1953 (American Metal Market).

Aluminum was the only major metal except steel that showed price
increases during 1952. Steel prices (composite index) increased in
about the same proportion as aluminum, copper remained constant
under ceiling prices, and lead and zinc prices were greatly reduced.
Aluminum, however, still showed a price advantage over the other
major metals when compared to the 194145 World War II period;
at the end of 1952, the price for aluminum had increased 31 percent,
zine 54 percent, steel 87 percent, copper 105 percent, and lead 122
percent over the 194145 average.

The price of aluminum scrap and secondary ingot throughout 1952
was controlled under Ceiling Price Regulation 54. Revision 1 of
CPR-54, effective January 16, raised the ceiling on selected types of
scrap and secondary ingot and directed that ceiling prices for wrecked
aircraft and irony aluminum should be established on a delivered
basis. Amendment 1 to CPR-54, Revision 1, effective December 3,
revised the ceiling price on secondary ingot from a delivered basis to
a shipping-point_basis to give relief from the effects of freight-rate
increases. An allowance was made for transportation charges above
75 cents per 100 pounds. Aluminum scrap and secondary ingot were
selling at ceiling prices most of the year. Foundry alloys (low-
copper alloys excepted) were reported selling for as much as 1 cent
per pound below the OPS ceiling in July but returned to the ceiling
in August.

Ceiling prices for producers of aluminum-alloy ingot and aluminum
mill products were increased 5 percent in Supplementary Regulation
113 to General Ceiling Price Regulation to allow a passthrough of
the increase on aluminum pig and ingot. Aluminum castings were
priced under CPR-60. Increased ceilings for resellers of primary-
aluminum mill products were established under Amendment 11 to
CPR—67 effective August 4. General Overriding Regulation 35 to
the General Ceiling Price Regulation, effective September 10, per-
mitted manufacturers to pass along the metal cost increases granted
to basic metal producers. General Overriding Regulation 41, effec-
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tive December 10, provided for price increases 7 percent above the
then current manufacturers’ selling price for sheet-aluminum cooking
utensils and 8% percent for cast-aluminum utensils.
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FicurRE 3.—Price of aluminum ingot, electrolytic copper, and finished steel,
compared with Bureau of Labor Statistics general wholesale price index,
1930-52. Index numbers computed for aluminum ingot, electrolytic copper,
and finished steel from prices reported by the American Metal Market. Bureau
of Labor Statistics index transposed from 1926 to 1941-45 base.

FOREIGN TRADE *#

United States foreign trade in crude and semicrude aluminum (pig,
ingot, slab, scrap, and semifabricated shapes) in 1952, as indicated
by the value of imports and exports, decreased 11 percent from 1951
to $62,031,269. The value of exported crude and semifabricated
aluminum decreased 27 percent, of similar imported products 8 per-
cent. The Bureau of the Census, United States Department of
Commerce, revised the export-classification categories * effective
January 1, 1952, and because of this regrouping of aluminum-export
products, data for 1952 were not strictly comparable with those of
previous years.

Canada, traditionally the major foreign source of aluminum to
the United States, suppﬁed 129,557 tons or 86 percent of the tonnage of
imports of crude and semicrude (pig, ingot, slab, scrap, and semi-
fabricated shapes). Other countries that supplied over 1,000 tons
were Japan (5,059), West Germany (3,660), United Kingdom (3,483),
Austria (3,007), Italy (2,179), and the Netherlands (1,855). Crude-
aluminum metal and alloys, such as pig, ingot, wirebars, etc., which

13 Figures on imports and exports compiled by Mae B. Price and Elsie D. Page of the Bureau of Mines,

from records of the U. S. Department of Commerce. A
16 U, 8. Department of Commerce, Bureau of the Census, Schedule B, Statistical Classificatin of Domes-

tic and Foreign Oommodities Exported from the United States: Jan. 1, 1952, ed. and Jan. 1, 1949, ed.
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TABLE 7.—Aluminum imported for consumption in the United States, 1950-52,
by classes

[U. 8. Department of Commerce]

1950 1951 1952
Otass Short Short Short
or 0] 0!
tons Value tons Value tons Value
Crude and semicrude:
Metal and alloys, crude.......________ 176, 778 $48, 366, 733 |1122,422 |1$41,400,283 |128, 233 | $43, 504, 881
Serap. 67,959 | 14,149,860 | 20,009 | 6,376,578 | 6,998 2, 591, 609
Plates, sheets, bars, etC..._.._.._.__ 10,955 | 5,016,561 | 19,403 | 11,486,358 | 15,507 | . 8,551,176
Total 255,692 | 67, 533,154 |1161,834 | 159,263,219 (150,738 | 54, 647, 666
Manufactures:
Bronze powder and powdered foil_____ 30 30, 791 78 83, 706 8 11,970
Foil less than 0.006 inch thick.....____ 297 335,088 810 | 1,268,292 950 1, 426, 607
Leaf (514 by 614 inches).______________ ® 38, 727 ® 27,784 (2 7,209
Table, kitchen, hospital utensils, etc.. 163 256, 523 548 | 1,010,295 | 1,614 2,734, 627
Other manufactures_...___...____._.._. @®) 371, 697 @®) 1, 816, 259 ® 2,941,327
Total ® 1,032, 826 ® 4, 206, 336 ®) 7,121, 740
Grand total ® 68, 565, 980 (3) 163,469, 555 @® 61, 769, 406

1 Revised figure.
2 Leaves: 1950, 10,515,034; 1951, 7,790,455; 1952, 1,690,814; equivalent weight not recorded.
3 Quantity not recorded.

is the most important import classification both as to value and ton-
nage, was received from 12 countries and distributed as follows:
Canada, 90.3 percent; Japan, 3.3 percent; Austria, 2.3 percent; West
Germany, 1.7 percent; Netherlands and Italy, 0.9 percent each;
Norway, 0.5 percent; and, United Kingdom, Taiwan, Switzerland,
Mexico and Belgium, the remainder. Imports of crude aluminum
increased during each succeeding quarter of the year, and receipts
for December, the highest month, almost equaled those of the first:
quarter. All but 420 of the 5,150 tons from West Germany and Aus-
tria were received in the latter half of 1952. The average per-pound
values of imports of crude from the major exporters were: Canada,
16.2 cents; Japan, 26.7 cents; Austria, 24.3 cents; West Germany,
18.3 cents; Netherlands, 18.0 cents; Italy, 29.2 cents; and Norway,
34.3 cents. Despite an increase of 2,500 tons in semifabricated-
aluminum products from Canada, imports of this material dropped
20 percent from 1951. All of the other 1951 suppliers decreased their
shipments to the United States; there were no shipments from France.
Imports of semifabricated aluminum were as follows: Canada, 9,890
tons; United Kingdom, 3,084 tons; Italy, 1,017 tons; West Germany,
702 tons; Belgium, 475 tons and 5 other countries 339 tons. Highest
imports of semifabrications were in December (3,550 tons), and 43
percent was received during the last quarter. Aluminum-scrap im-
ports were about one-third of the 1951 receipts and came from 17
countries as compared to 32 in 1951. Only Canada supplied over
1,000 tons, shipping 3,839 tons to the United States in 1952; receipts
from West Germany were 800 tons, Netherlands 688 tons, and Japan
565 tons. Almost half of the scrap was imported during the first
quarter.

The reclassification of commodities exported from the United
States resulted in major changes in the aluminum materials grouped
under “other manufactures” as listed in the Minerals Yearbook. A
large group of manufactured-aluminum articles, such as bolts, screws,
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nails, builders’ and furniture hardware, plumbing fixtures and fittings,
prefabricated buildings, portable bridges, etc., which before 1952
were coded according to specific metal, were grouped by type of
product in the 1952 classification and were not identifiable as alumi-
num manufactures. Changes were also made in the “crude and semi-
crude” classifications. The separate classification of ‘“mill shapes”
was dropped; ‘“‘castings and forgings” and “primary forms n. e. c.
(not elsewhere classified)” were added and absorbed part of the
former class. This resulted in a discontinuity in the major groups as
presented in the Minerals Yearbook; part of the material classified
as “primary forms, n. e. ¢.” in 1952 formerly appeared under “other
manufactures,” and part of the material formerly classified as “mill
shapes’’ appeared in “other manufactures.”

TABLE 8.—Aluminum exported from the United States, 1950-52, by classes
[U. 8. Department of Commerce]

1950 1951 1952

Class

Stgggt Value stgg‘;t Value | SROTt | vaige

Crude and semicrude:
Ingots, slabs, and crude_..___......... 662 $259, 408 960 $432,832 | 1,388 $519, 071

Scrap - 800 93,317 | 1,460 130,098 | 1,027 163, 987
Plates, sheets, bars, ete_.._._....__... 19,822 | 10,676,040 | 10,995 | 7,544,458 | 17,847 | 15,853,746
Castings and forgings._. 2 2 @) 2 352 780, 199
Mill shape: 1,052 | 2,316,685 | 1,402 | 2,052,040 ®) @
Primary forms, nl. €. Ceoeeeoooecmmeenan ® @ ® @ ® 66, 600
B 11 7Y SN 23,236 | 13,345,450 | 14,817 | 10,159,428 ® 17,383,603
Manufactures:
Foil and leaf. 832 720, 885 159 224, 602 152 255, 941
Powders and pastes, (aluminum and 251 246, 505 552 536, 525 196 227,281
%éu.ttl)ninum bronze) (aluminum con-
nt).
Table, kitchen, and hospital utensils.. 678 | 1,319,548 744 | 1,656,619 15741 11,191,171
Other manufactures......_. mmmmeee ® 6, 520, 597 O] 6, 682, 768 ® 13,830,017
Total ® 8,807, 535 ® 9,100, 514 ® 15,504, 410
Grand total () |22152,985 | () |19,259,942| () 12, 888,013

1 Due to changes in items included in each classification, data are not strictly comparable with earlier

years.
2 Not separately classified before Jan. 1, 1952,
3 Beginning Jan. 1, 1952, not separately classified.
4 Quantity not recorded.

The United States major aluminum exports were semifabricated
products, such as sheets, plates, bars, castings, forgings, and other
mill shapes. Such materiaﬁ was sent to 74 countries, and 81 percent
of the total tonnage went to 29 countries of the Western Hemisphere.
Canada was the major importer of United States semifabricated
aluminum, receiving 3,797 tons (46 percent); Mexico received 339
tons; 8 Central American countries 166 tons; 8 West Indies countries
958 tons, with 798 tons to Cuba; South American countries 1,374
tons, with 572 tons to Brazil and 495 tons to Venezuela. Fifteen
countries in Europe received 294 tons, with 255 tons to Finland;
14 Asiatic countries 994 tons, with 553 tons to the Philippines, and
202 tons to Israel; Australia and Oceania 98 tons; and Africa 179 tons.
Crude aluminum (pig, ingot, and slab) was exported to 14 countries;
75 percent of the tonnage was shipped to nations of the Western
Hemisphere. Mexico received 887 tons and West Germany 234 tons.
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Aluminum-base scrap was exported to Canada (531 tons), Haiti (15
tons), United Kingdom (423 tons), and West Germany (58 tons).

During 1952 exports of aluminum and aluminum manufacturers
were under embargo or quota controls, depending upon the type of
material, administered by the Office of International Trade, United
States Department of Commerce. Imports were maintained at the
highest levels possible, and a long-term import program from Canada
was considered to augment the available supply. In February the
Aluminum Co. of Canada (Alcan), at the request of the Office of
Aluminum, Defense Production Administration, submitted a proposal
to increase its exports of aluminum to the United States. The first
proposal expired in April, and on its expiration a more limited proposal
was submitted that expired on May 18, 1952. The first proposal
covered 1952-59, with a guaranteed minimum delivery by Alcan on
demand of 1,850,000 tons and a United States Government commit-
ment to purchase 900,000 tons. The second proposal covered 1952—
58 for minimum delivery of 1,110,000 tons and a commitment to
purchase 450,000 tons. Availability of aluminum for export from
Canada as stipulated in the proposals was presumably based on the
total or second-stage expansion at Kitimat (see World Review—
Canada), and large increases in tonnage exports to the United States
were not possible before the latter part of 1954. The Joint Committee
on Defense Production, Congress of the United States, held hearings
on May 26 and June 2 and recommended that “any additional supp y
of aluminum necessary * * * be obtained when economically feasible
from our domestic aluminum industry * * * it is desirable that the
United States wait and see how the situation develops.” ¥ In addi-
tion to these proposals, Canada appeared to be making every effort
to increase exports to the United States. In July and August emer-
gency shipments of 4,350 tons were sent to help replace the loss of
production at Alcoa’s storm-damaged Massena, N. Y., plant, and
imports were increased slightly during the third and fourth quarters
iydtaking the metal from other world markets served by Aluminium,

td.

Part of the aluminum imported from Canada was obtained under
a series of loan agreements with the United Kingdom and Canada
that provided for diversions to the United States of Canadian alu-
minum scheduled for delivery to the United Kingdom. The United
States in return was to increase allotments of finished steel, premium
ingots, and iron and steel scrap to the United Kingdom. The first
agreement was made in November 1951 and provided for delivery of
11,000 tons of aluminum during the first 5 months of 1952 and repay-
ment during the fourth quarter of 1952. In January 1952 the total
of diverted aluminum was increased to 27,500 tons (additional 16,500
tons), with repayment scheduled for the second and third quarters
of 1953. A third agreement in October provided for 22,000 additional
tons and deferred payment of 16,500 tons of the metal received under
the second agreement until 1954 or 1955. At the end of 1952 the
total aluminum provided under the US-UK—Canada loan agreements
stood at 49,500 tons, of which about 33,000 tons was shipped during
1952.

Duties on aluminum ingot, pig, and semifabrications were un-
changed during 1952, being 1% cents per pound for ingot and pig

16 Joint Committee on Defense Production, Oongress of the United States, Aluminum Program: Defense
Production Act, Progress Report 20, Senate Report, 1987 82d Cong., 2d sess., June 30, 1952.
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and 3 cents per pound on semifabricated aluminum. The suspension
of the 1% cents per pound duty on scrap aluminum, effective from
October 1, 1950, to January 30, 1952 (Public Law 535, 82d Cong.),
was renewed on July 14, 1951, to extend to June 30, 1953 (Public
Law 869, 82d Cong.). A decision of the United States Customs
Court ruled that “aluminum smelter scrap in ingot form” is entitled
to free entry as metal scrap. This material was described as alumi-
num from electric reduction pots containing uncontrollable impurities,
not meeting commercial specifications and not fit for use otherwise
than for remelting and blending with other aluminum-bearing
materials.!

TECHNOLOGY

The commercial techniques used in the United States for converting
aluminum ores to metal were basically unchanged in 1952, although
new plants being constructed under the expansion program were
using reduction cells of new design and larger capacity; expanded
capacity at older plants was realized by enlargement of pot sizes
and by adding additional cells to potlinés. There was a pronounced
trend toward use of continuous, self-baking electrodes (Sederburg
type) for new facilities. Aluminum fabrication and finishing tech-
nology, casting, forging, extruding, joining, anodizing, plating, and
coating advanced during 1952, leading to greater mechanization, the
forming of larger semifabricated shapes, and improved .products
and giving promise of new commercial applications not possible under
established fabrication and use technology.

Research on electrolytic reduction techniques was aimed largely
at development of methods for reducing electrical energy and anode-
carbon consumption in the reduction cells. A new cell designed with
an open top and using automatically controlled oscillating anodes
was proposed, which was reported to require less energy.” Dis-
advantages of the cell appeared to be the numerous and complicated
controls required and the added difficulties in relining and repairing
such cells which would require dismantling of the more complex
superstructure. A new process being developed by the British Colum-
bia Aluminum Co. at a small plant at New Westminister near Van-
couver, British Columbia, reportedly will reduce electrical power
requirements up to 30 percent. Details of the process were not
divulged, but it was stated that the “square’-wave, ‘long”-wave
electrical energy was produced by a “magnaquanta converter” and
reached the furnace at about 8 volts and 1,600 amperes.’® A study of
the relationship between current efficiency, anode gas composition
(CO; content), and anode carbon consumption showed that a con-
. siderable proportion of the carbon consumed was due to extraneous
reactions.'®

The direct reduction of aluminum-bearing ores, such as various
domestic clays, low-grade bauxites, and pyrophyllite, in an electric
furnace was investigated by the Bureau of Mines to determine opti-
mum ratios of charge materials, operational techniques, and products
obtainable by carbothermic reduction. Part of the investigation was

16 Treasury Decisions, Case 55626, vol. 86, No. 25, June 21, 1951. .

17 Ferrand, M. Louis, Large, Modern Electrolytic Furnace for Manufacture of Aluminum: Private
Prosgectives Presented to National Inventors Council, U. S, Dept. of Commerce, March 1952. .

18 Steel, New Aluminum Process Disclosed: Vol. 130, No. 8, Feb. 25, 1952, {) 5L i

19 Schadinger, R., [The Consumption of Anode Carbon in the Industria Production of Aluminum]:
Allumino, vol. 21, No. 3, 1952, pp. 252-256.



134 MINERALS YEARBOOK, 1952

made in cooperation with the Apex Smelting Co.; that company, as
a result of this work, was constructing a small plant in Lane County,
Ore., for producing aluminum-silicon master alloys. A patent on the
production of aluminum-silicon alloys from graphitic shale was granted
in which the graphite from the shale was to provide substantially all
of the carbon required for reduction of the metal constituents in the
charge.” By carbothermal reduction it was possible to produce
aluminum-silicon alloys that would have commercial applications for
blending with aluminum to produce specification alloys. = It appeared
feasible to add other metallic minerals, such as titanium, required in
some aluminum alloys to the charge to obtain a variety of master
alloys. The production of commercially pure aluminum by this
method required methods for refining the mixed alloy. A number of
metallic dissolution schemes for selective leaching of the aluminum
have been tested. The zinc dissolution process was tested on a pilot-
plant scale in France, and a report on this operation stated that
aluminum alloys containing controlled percentages of silicon or a
commercially pure aluminum could be produced.?

New alloys and clad sheet in production or under test during 1952
were C57S, XC54S, XC56S, SAM alloy (special aluminum misch-
metal), SAP alloy (sintered aluminum powder), XA30 brazing sheet,
and 75S thinclad. Aluminum Co. of America’s C57S had properties
that permitted an unusually bright “Alumilite’’ (anodized) finish and
had good mechanical properties. This alloy held great promise as
use for automobile trim and had been successfully used in electrical
appliances. Alcoa XC54S and XC56S were being developed for
heavy-duty structural uses, such as ship superstructure, truck bodies,
and tanks; they were of the aluminum-magnesium group of alloys and
were developed for improving welding characteristics. The Naval
Research Laboratory described an aluminum-mischmetal alloy
designated as SAM alloy that showed considerable promise for high-
temperature use compared with the conventional age-hardening
aluminum alloys that were seemingly limited in long-time use to tem-
peratures of 600° F. or less. . SAM alloy had inferior strength prop-
erties at room temperatures but was superior at temperatures of
600° C. and above. It could be handled by conventional molding
and foundry techniques, except that higher casting temperatures were
necessary.” An alloy, SAP, produced from aluminum powder by
sintering was developed by Aluminum Industrie A.-G. (AIAG) of
Switzerland in about 1948 and was reported to have unusual strength
and stability properties and a high resistance to creep at elevated
temperatures. The properties of a number of SAP-type alloys were
reported in 1952. The aluminum oxide in the sintered alloy resulted
in improved physical properties, and it appeared that further devel-
opment of such alloys might extend the temperatures at which
aluminum alloys would be of service.?® XA30 brazing sheet was
developed largely for use in liquid-gas heat exchangers, such as

% Lichty, Lyall J., assignor to Quebec Metallurgical Industries, Ltd., Toronto, Ontario, Canada, Pro-
duction of Aluminum-Silicon Alloys: U. S. Patent 2,627,458, U. S. Patent Gaz., vol. 667, No. 1, Feb. 3,
19'-‘5131/}2111&262, D., and Belon, P., Un Nouveau procédé de fabrication del’aluminium, Le Procédé Loeven-
stein: Jour. du four électrique et des industries électrochemique, No. 3, 1952, pp. 79-82.

* Loring, B. M., Baerand, W. H., Ackerlind, C. G., A Mischmetal Aluminum Alloy for Elevated Tem-
perature Service: Naval Research Laboratory, Rept. 3871, Nov. 1, 1951.

# Lyle, John P., Jr., Excellent Properties of Aluminum Powder Metallurgy: Metal Prog., vol. 62, No. 6,
December 1952, pp. 109-111.

Gregory, E., and Grant, N. J., Aluminum-Powder Compacts Compared: Iron Age, vol. 170, No. 26,
Dec. 25, 1952, pp. 69-73.
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" automobile radiators, and consisted of a sheet of 3S alloy core with
C43S on one side for brazing and alclad on the other side for protec-
tion against the electrolytic action of the liquid.* Kaiser Aluminum
& Chemical Co. announced the commercial production and avail-
ability of 758 Thinclad, which had a clad thickness of 1% percent as
compared to a conventional thickness of 4 percent.

In the semifabrication or forming segment of the aluminum in-
dustry, one of the most spectacular developments was design and
initiation of construction of heavy extrusion and forging presses for
the Air Force, Department of Defense. Techniques for forging and
extruding aircraft outer skin panels, spars, and ribs in large sections
had been investigated for a number of years by aluminum fabricators,
aircraft manufacturers, and Air Force technicians. Experimental
panels with a net projected area of 973 square inches and integral
stiffening ribs were produced on an 18,000-ton forge press. Web
thicknesses down to and below 0.09 inch were secured with minimum
1-inch-high ribs.* In the heavy forge presses the light metals,
aluminum and magnesium, flow under constant pressure to form
intricate shapes. The maximum size of forged shapes from the
new presses being constructed will be determined only when the
presses are placed in operation. The first of the heavy extrusion
presses under the Air Force program was scheduled to start operation
about the middle of 1953 at Alcoa’s Lafayette, Ind., works. In
this 13,200-ton press it was expected that ingots up to 29% inches in
diameter and 70 inches long would be used compared to maximum
extrusion ingots 18 inches in diameter and 44 inches long for presses
in use in 1952. The press was 172 inches long, 53 feet wide, and
13 feet to 17 feet deep.”® The forge presses were to be up to 10
stories high; the platen for a 30,000-ton forge press weighed 125
tons. The heavy-press program required larger ingots than any in
general use; and a 7,000-pound ingot 32 inches in diameter and 85
inches long, metallurgically and physically sound, was produced,
using both mechanical and metallurgical innovations.?

Continuous casting and rolling equipment for making redraw rod
used in the manufacture of aluminum and copper wire and cable
was simpler and operable on a smaller scale than previously economical.
The Properzi process, imported from Italy, was used by the Anaconda
Wire & Cable Co., Rome Cable Co., General Cable Co., Essex Wire
-Co., and Nichols Wire Co. Alcoa reportedly purchased such equip-
ment for experimental purposes. This process permitted continuous
casting of “Vee’” bars for rolling to redraw rod at a rate of approx-
imately 1,500 pounds per hour. The Apex Smelting Co. acquired
rights to a patented continuous casting process for production of
bar stock and forging stock. The process required no intermediate
forming operations. Machines for continuous production of thin-
walled shell molds were being designed and developed to speed
production of castings by use of the “C’’ mold, developed in Germany
during World War II by Johannes Croning.

# Light Metals Age, New Aluminum Brazing Sheet: Vol. 10, Nos. 7 and 8, August 1952, pp. 14-15.

2 Papen, G. W, and Schroeder, W., Develop New Forging Techniques for Aircraft Parts: Iron Age,
vol. 169, No. 6, Feb. 7, 1952, pp. 135-138. .
19?2%%(?%;1:, T. F., Extruding Aluminum in Giant Presses: Modern Metals, vol. 8, No. 11, December

19=512Lighlt7Met£]s Age, Large Ingot Casting Speeds Heavy-Press Program: Vol. 10, Nos. 7 and 8, August
. p. 17,
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The soldering of aluminum had been inhibited by the tenacious
oxide coating that forms on all aluminum shapes when exposed to
the atmosphere, and the strong fluxes used to remove this coating
were generally highly corrosive. ‘Ultrasonic’’ soldering, which breaks
up the oxide coating, was proposed as one method for soldering
aluminum without flux. The success of this method depended on
the ability of ultrasonic vibrations to set up cavitation in the molten-
solder covering. The theory of the cavitation destruction of oxide
films and the use of portable soldering tools for accomplishing joining
by this method were developed further.”® “Aluma-flux” for soidering
aluminum was reported as a noncorrosive flux available as a nonhygro-
scopic powder. A new alloy, said to permit welding and soldering of
aluminum and zinc base alloys without flux or special cleaning, was
reported.* The soldering of aluminum had not progressed to the
stage where it could be done as easily as with steel, brass, copper,
and tin; however, with proper materials and methods it was entirely
practical to join many aluminum assemblies by this method. Size
of parts was a critical factor because of the high thermal conductivity
that made it difficult to bring large parts to required temperatures.
Solders possessing a wide range of melting points were available for
joining aluminum.3°

A dipping process for coating steel and other ferrous metals with
aluminum, known as “Aldip,” was announced by General Motors.
The process was simple, practical, and inexpensive, the coating was
rust resistant and, when diffused by heat treatment, a heat-resistant
material was obtained.?* A further development in the “Alfin”
process for bonding aluminum to ferrous metals was the use of “pro-
dag,” a dispersion of colloidal graphite in water, which prevented
selected parts of the work piece from becoming coated. The National
Bureau of Standards developed a practical process for electrodeposit-
ing aluminum at room temperatures. A solution of aluminum
chloride and a metal hydride in ether gave dense ductile deposits,
and the method was expected to find important applications in
electroforming articles with close inside tolerances, as well as for
protective coatings.** Aluminum was successfully electroplated on
steel from a fused aluminum chloride-sodium chloride salt bath at a
temperature of 350° F. A smooth matte-type finish was produced
at current densities of approximately 15 amperes per square foot.®
High-purity aluminum deposits were produced by Battelle Memorial-
Institute from a plating bath consisting of a dispersion of toluene in
a toluene solution of the fusion product of ethyl pyridinium bromide
and aluminum chloride. The major objective of Battelle’s investi-
gation was the forming of lightweight waveguides, and further testing
of this system for electrodeposition of protective coatings was
recommended.?

% Neppiras, E. A., Ultrasonic Soldering: Metal Ind., vol. 81, No. 6, Aug. 8, 1952, pp. 103-106.

2 Materials and Methods, New Alloy for Welding and Soldering Aluminum- and Zinc-Base Metals:
Vol. 35, No. 2, February 1952, p. 136.

3 Birdsall, G. W., Materials and Procedures for Soldering Aluminum: Materials and Methods, vol. 35,
No. 4, April 1952, pp. 116-118. .
193512Patt0n, V;’.SG., Complex Parts Easily Coated With Aluminum: Iron Age, vol. 169, No. 24, June 12,

, DP. 115-118.

32 Crouch, D. E., and Brenner, A., A Hydride Bath for Electrodeposition of Aluminum: Jour. Electro-
chem. Soc., vol. 99, No. 6, June 1952, p. 234.

3 Collins, F. R., Aluminum Electroplated on Steel From Fused Salt Bath: Iron Age, vol. 169, No. 3,
Jan. 17, 1952, pp. 100-101. . . )

3 Safranek, W. H., Schickner, W. C., and Fauxt, C. L., Electroforming Aluminum Waveguides Using
Organo-Aluminum Plating Baths: Jour. Electrochem, Soc., vol. 99, No, 2, February 1952, p. 53,
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A number of commercial procedures were available in 1952 for
plating aluminum.®® A process for plating aluminum with nickel,
called “Alni-Clad”’ was announced by the Hamilton Standard Division
of the United Aircraft Corp. and Bart Laboratories, Inc. A stress-
free, hard, resilient, nickel surface was obtained by spraying the
aluminum alloy with a synthetic rubber compound and, after drying,
plating the piece to the desired thickness by conventional means.
The plating process was developed for the Air Force and Navy to
protect aircraft propeller blades from the erosion of sea spray on land-
ings and takeoffs.®® An etchant for preparing aluminum for nickel
plating was developed in England that gave promise for a commercially
practicable plating method. The laboratory studies indicated the
desirability of tests on a pilot-plant scale. Further laboratory tests
were planned to evaluate the corrosion resistance of specimens plated
by the new process against others plated by the sodium zincate proc-
ess.¥” A new caustic etching compound, ‘“Diversey Aluminux”
virtually eliminated sludge and scale formation in caustic etching tanks.
The dissolved aluminum remained in solution as sodium aluminate
with resultant lower ‘“down time,” more consistent finishes were
reported.® Hard coatings for aluminum were being licensed by
Alcoa, which had also acquired patent rights to the Martin hard-
coating process. Anodic oxide coatings, which form an integral part
of the metal, had high resistance to abrasion and corrosion; they had
high dielectric strengths and were harder, thicker, and denser than
the anodized coatings ordinarily employed for decorative purposes.
Aluminum alloys with hard oxide coatings were used or being con-
sidered as replacements in aircraft for parts produced from heavier
metals of higher inherent hardness.® Numerous inorganic finishes
were being developed and improved. -

World Review

World production of primary aluminum increased for the sixth
successive year in 1952 and exceeded 2 million metric tons for the
first time in history. Expansion plans in progress and proposed, and
new sites being investigated, in many countries indicated that alu-
minum production would continue to increase for a number of years.
A slump in the market for aluminum in Europe and the Far Eastern
area during the last half of 1952 indicated that aluminum supply
was catching up with demand. There was a trend toward lower
prices, particularly for exported metal, and the investigation of new
production areas, such as West Africa, Brazil, Borneo, New Guinea,
and the Philippines, was based largely on the realization that lower
production costs were required to realize expanded consumption.

The United States and Canada continued as the leading producers
accounting for 64 percent of world production. European countries
(exclusive of U. S.S. R. and Hungary) contributed 20.5 percent,
U. S. S. R. and Hungary 13 percent, and the Asiatic area about 2.5
percent. ,Only 5 countries—United States, Canada, U.S.S. R., France,
and West Germany—produced over 100,000 tons. The largest per-

5 O’Keefe, Philip, Electroplated Coatings on Light Metals: Materials and Methods, vol. 35, No. 6,
June 1952, pp. 119-130.

36 Steel, Nickel-Aluminum Bond Succeeds: Vol. 130, No. 13, Mar. 31, 1952, p. 85.

37 Thomason, A. G., Platingr‘:;auminum With Nickel: Metallurgia, vol. 44, December 1951, pp. 308-310.
3,'1‘9853?%.1}581 ., Caustic Etch ts Aluminum Without Sludge or Scale: Iron Age, vol. 169, No. 14, April

3 Vanden ]ierg, R. V., Hard Aluminum Finishes Resist Wear and Abrasion: Iron Age, vol.170, No. 18,
Oct. 30, 1952, pp. 81-82.
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centage increases over 1951 were by Germany and Austria, where
plants that had been partly destroyed during World War II and later
prohibited from operating by decree of the occupation authorities
were placed in operation.

TABLE 9.—World production of aluminum, by countries,! 1948-52, in metric
tons 2

[Compiled by Lee S. Petersen]

Country 1 1948 1949 1950 1951 1952

Austria 13,319 14,835 17,988 26, 380 36, 712
Brazil. JE (R - 403 1,085
Canada__ S 333, 007 335,172 360, 043 405, 600 453,370
France ——- 63, 701 54,140 60, 715 91, 080 106, 087
Germany, West 7,306 28, 848 27, 840 74,136 100, 474
Hungary. 39,400 314,000 ®) ® 4
India. 3,421 3, 547 3, 650 3, 960 3, 600
Ttaly 33,081 25,675 37,070 49, 750 52,830
Japan. 6, 965 21, 222 24,764 36, 900 42, 661
Norway 31,041 35, 697 47,056 50, 261 50, 847
Spain_ 523 1,212 2,167 4,158 4,116
Sweden (includes alloys) . .. ____o________ 3,279 3,929 4,038 6, 720 8,040
Switzerland . - - 19, 200 21, 600 19, 200 27,000 29, 500
Taiwan (Formosa) . ..o ____________ 2, 509 1,312 1, 761 2, 598 3, 856
U.S.8. R.3 140, 000 165, 000 190, 000 200, 000 250, 000
United Kingdom.__________________________ 30, 510 30, 832 29, 941 28,170 28, 455
United States. 565, 587 547, 449 651, 920 759, 202 850, 327
Yugoslavia 1,884 2,493 1,931 2,828 ,

Total (estimate).___._______________ 1,265,000 | 1,305,000 | 1,495,000 | 1,790,000 2, 050, 000

1 Aluminum is also produced in East Germany, but production data are not available; estimate by author
of chapter included in total.
:’]IE‘?tw tag)le incorporates a number of revisions of data published in previous aluminum chapters.
imate.
4 Data not available; estimate by author of chapter included in total.

Australia.—The construction of a primary-aluminum plant at Bell
Bay on the Tamar River in Tasmania was promoted during 1952 by
the Commonwealth Parliament’s passage of the “Aluminum Industr
Act, 1952” (operative on a date to be fixed by proclamation), whic
increased the Commonwealth Government’s contribution to the
project by A£4,250,000 ($9,520,000). The plant was constructed
under the administration of the Australian Aluminum Production
Commission, which was established in 1945 pursuant to an agreement
between the Commonwealth and Tasmanian Governments whereby
each would contribute A£1,500,000 ($3,360,000) to erection of a
plant for the production of aluminum ingot. The original estimate
was found inadequate for finishing the plant scheduled for an annual
capacity of 13,000 metric tons of ingot. The Government of Tas-
mania stated that it could not contribute any more money; and the
additional funds considered necessary to finish the plant were to be
supplied by the Commonwealth, with changes in the Commission
representation to favor the Commonwealth Government.

The Seventh Annual Report # of the Commission stated that
design of equipment was virtually completed, deliveries of equipment
were delayed beyond scheduled dates, and when practicable British
contracts were canceled and arrangements made for local manufac-
turers to supply from steel stocks available within Australia. Deliv-
ery of all steel frameworks for buildings was expected by the end of
1952.

4 Johnston, L. F., Seventh Annual Report of the Australian Aluminum Production Commission for

Year 1st July 1951, to 30th June 1952: Printed and published by the Government of the Commonwealth
of Australia, Commonwealth Government Printer, Canberra, No. 127 (Group F)—F 4368, price 9d.
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The raw materials—cryolite, pitch, anthracite, and fluorides
(CaF,, NaF, AlF;)—were on order from Commonwealth or United
Kingdom suppliers. No Australian supply of petroleum coke had
been located. The idle Glen Davis shale-oil refinery, in New South
Wales, which had been suggested for transfer to Bell Bay, was not
available to the Commission, and petroleum coke had been ordered
from the United States for delivery early in 1953. Although assur-
ances had been received from the Tasmanian Government that sup-
plies of water and electricity would be available as required, debate
on the Aluminum Industry Act in the Commonwealth Parliament
indicated that the critical lack of electrical power in Tasmania could
not be overcome by the scheduled completion date for the aluminum
plant in late 1953 or early 1954.

Austria.—Aluminum production in Austria increased for the sixth
successive year, and the 1952 production (37,000 metric tons) was
exceeded only in the World War II years of 1943 and 1944. The
increases were due largely to better hydroelectric power and fuel
supplies at the two reduction plants, at Ranshofen and Lend (Salz-
berg). Production at Ranshofen was approximately 31,000 tons and
at Lend 6,000 tons. At Ranshofen, all 5 potlines installed at the plant
(annual capacity, 50,000 tons) were in operation during part of 1952
for the first time since World War II. The maximum monthly pro-
duction of 4,996 tons was obtained in July. Construction of the
new Rauris-Kitzblock power plant of the Lend works was tempo-
rarily suspended because of financial difficulties.

Austria has been reported as having one of the largest potential
hydropower sources in Europe.#* The development of these poten-
tials could result in more efficient utilization of reduction facilities;
however, Austria contained no known metal-grade bauxite deposits
and no alumina-production facilities; all calcined alumina used in
metal production was imported.

About one-third of the Austrian aluminum pig and ingot production
was exported, and aluminum producers were sponsoring promotional
procedures and tax-relief measures to meet the increasing competition
from other aluminum-producing countries.

The domestic price for aluminum was at the comparatively low
level of 1,170 shillings per 100 kilograms (17.4 cents per pound).

The aluminum-fabrication plant at Ranshofen increased its output
of sheet, wire, etc., to 14,000 tons, or 20 percent more than in 1951.
Approximately one-third of the semifabrications produced were
exported to 36 countries.

Brazil.—A reduction plant of 2,200 tons annual capacity was being
operated by Electroquimica Brasileira at Ouro Preto, Minas Gerais,
during 1952, and a second smelter was being constructed at Aluminio,
near Sorocaba, 40 miles from the city of Sdo Paulo, by the Companhia
Brasileira de Aluminio (C. B. A.). The C. B. A. anticipated produec-
tion early in 1953 at a rate of 5,000 metric tons of aluminum annually
and had programmed an expansion to 10,000 annual tons in 1954,
15,000 tons by 1957, 20,000 tons by 1960, and 25,000 tons by 1962.
The ultimate goal, tentatively scheduled for 1965 was 50,000 annual
tons. Initial installations were to include an alumina plant, a re-
duction plant, and an electrode-manufacturing plant. Fabrication

5 4 l?gni'gsszhofer, Dr. E., The Hydroelectric Potentialities of Austria: Engineering, vol. 173, No. 4486,
an. 18, .
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facilities, including a foundry, extrusion and rolling mill, foil mill
a wire-drawing and electric cable plant, and an aluminum products
and utensil plant, were also being constructed. A hydroelectric
project was started in March on the Juquia River, with a planned
initial output of 50,000 kw., which was to be increased to 180,000 kw.
Bauxite from the Pogos de Caldas deposits 225 miles away was to be
used for alumina production. Brazilian aluminum consumption was
about 16,000 tons in 1951; and, barring increases, the planned pro-
duction would make Brazil independent of imports by 1954 or 1955.

The Reynolds Metals Co. (United States firm), submitted a proposal
to the Brazilian Government for construction of a 100,000-ton-per-year
aluminum plant near Paulo Afonso Falls, using power from the Paulo
Afonso hydroelectric project that was under development.

Canada.—Canada increased its production in 1952 at about the
same rate as the United States, setting an alltime production record.
The increased production was obtained by virtue of a better power
supply, absence of strikes, and operation of new reduction facilities
at the Isle Maligne plant and marked the sixth successive year in
which Canadian production increased. All of the metal was produced
by one company, Aluminum Co. of Canada (Alcan), a subsidiary of
Aluminium, Litd. (Alted), at four plants in the Province of Quebec.
The two new potlines at Isle Maligne had a total capacity of 45,000
metric tons; the first line was placed in operation in May and the
second in September.

Canada has had reduction-plant capacity in excess of power
supply for aluminum reduction since World War II; and the expansion
of production in Quebec was, in addition to the increased smelting
capacity at Isle Maligne, concerned with the development of addi-
tional hydrogenerating facilities. Two power plants were being
constructed on the Peribonka River north of Lake St. Charles at
Chute du Diable and Chute & la Savanne. Each plant was designed
for five 54,000 hp. (40,000-kw.) generators. At Chute du Diable
the installation was completed in December; at Chute & la Savanne
the first generator was ready for operation at the end of the year.
The generating capacity owned by Alted and subsidiary companies
in Quebec, including the 2 new plants, was 2,580,000 hp. (1,925,000
kw.) out of a total capacity for the Province of 6,755,000 hp. (5,035,000
kw.). This hydroelectric capacity was sufficient to provide power
for full utilization of the 465,000 tons of smelting capacity at Arvida,
Isle Maligne, and Shawinigan Falls. Power for the fourth plant at
Beauharnois (30,000 tons annual capacity) was purchased from the
Quebec Hydroelectric Commission.

The Nechako-Kemano-Kitimat project in British Columbia, which
included creation of a reservoir area 150 miles long, the driving of
tunnels to a powerhouse being constructed at Kemano, a 50-mile
transmission line to Kitimat, and smelter, dock, and townsite at
Kitimat, was proceeding according to schedule. The Kenney Dam,
1,550 feet long at the crest and 320 feet high, which sealed the eastern
watershed, was completed and the diversion tunnel closed in October.
The power tunnels and powerhouse excavation were about one-half
completed, the transmission line right-of-way over a 5,300-foot
mountain pass had been cleared, and a part of the towers was con-
structed during 1952. At Kitimat port facilities and smelter struc-
tures were being constructed. This British Columbia development
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was engineered for an ultimate aluminum-production capacity of
500,000 tons per year. Although the capacity authorized during
1952 for the aluminum reduction plant and power-generation facilities
provided for only 83,000 tons of aluminum annually, additional
smelting capacity of approximately 180,000 tons annually would be
possible without substantial enlargement of the hydraulic works or
transmission lines.

Canadian industry consumed 18 percent of the ingot produced
in 1952; the remainder was exported, the major part going to the
United Kingdom and the United States. Canada has for many
years been the major world exporter of ingot aluminum. Shipments
of aluminum in ingot form by Aluminium, Ltd., during the past 5
years were as follows:

1948 1949 1950 1951 1952
United Kingdom 145,500 | 146,500 | 133,000 | 181,600 234, 300
United States. 79, 800 66,900 | 147, 500 93, 700 104, 100
Canada. 58, 200 52, 500 60, 000 , 80,500 -
Others 70, 900 48,100 37, 800 48, 900 35, 600

The United Kingdom Government had first call on 200,000 tons of
Alcan’s annual output until 1954 and 250,000 tons annually from 1954
to 1971 under agreements in which the United Kingdom Ministry
of Supply advanced funds for expanding ingot capacity. In 1952
part of the aluminum scheduled for delivery to the United Kingdom
was diverted to the United States (see Foreign Trade).

Aluminium, Ltd., owned or had an interest in bauxite mines,
alumina plants, and ingot production and fabricating facilities
throughout the world, including United Kingdom, France, Germany,
Norway, Sweden, Italy, Netherlands, Denmark, Greece, India,
Japan, Australia, British Guiana, Brazil, Mexico, Jamaica, Union of
South Africa and West Africa.

The price of aluminum ingot (99+ percent Al) in Canada was
18.0 cents per pound. Government controls on semifabricated
aluminum were lifted in June; however, controls similar to those in
force in the United States remained on the distribution and use of
primary ingot throughout 1952.

France.—Primary aluminum production in France in 1952 was
106,100 tons, surpassing the alltime high attained in 1951 by 15,000
metric tons and almost double the 1949 production. The increased
production was obtained from established reduction plants of the
Compagnie de Produits Chimiques et Electrométallurgiques Alais,
Froges et Camargue (Pechiney) and the Société d’Electrochimie,
d’Electrométallurgie et des Acieries Electriques d’Ugine (Ugine).
Pechiney was the major producer and supplied 82 percent of the
output.. The major factors responsible for the increased production
were modernization of plant facilities and an improved electrical
power supply.

The Saint Jean de Maurienne plant of Pechiney was equipped with
advanced-type 100,000-ampere reduction cells, making it one of the
most up-to-date in the world, with resulting increased plant capacity.
The modernization program was to continue at other plants as war-
ranted by improvements in power supplied and by distribution of
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labor. The modernization program was extended to the fabrication
stage, and a new plant at Issoire (Puy-de-Déme) capable of producing
50,000 tons of aluminum shapes per year was completed and reported
to be the most modern fabrication plant in Europe. The power-
generating facilities of France were nationalized in 1946, and the
Government undertook to provide the aluminum industry with
power throughout the year. The use of higher cost thermal power
was required during the winter months, but the success of the Gov-
ernment’s power program is reflected in the increased production of
aluminum in recent years.# -

The 19 francs per kilogram (2.5 cents per pound) premium that
had been placed on primary aluminum for domestic consumption to
_ cover higher thermalppower costs during the winter was reduced by
9 francs in April, giving a price of 191 francs per kilogram (24.8 cents
per pound). Effective June 2, the French domestic base price was
reduced to 180 francs per kilogram (23.3 cents per pound).

At the end of 1952 it was reported that French aluminum pro-
ducers were able to resume exports to traditional markets because of
~an improved supply position. A large surplus for export was not
promising, however, as domestic consumption, estimated at between
100,000 and 110,000 tons, was expected to increase at a greater rate
than production. In addition to increased use in established markets,
a process for extrusion sheathing of insulated cable, evolved and
patented by French technicians, was expected to require additional
aluminum.®

French Guinea.—Further large-scale increases in aluminum pro-
duction in France were limited by inadequate hydroelectric power
conditions and the French aluminum industry was actively studying
French Guinea (West Africa) as a location for a reduction plant.
Large, rich deposits of bauxite were available, and their local exploi-
tation depended on an electrical power supply. Another African
project by French interests involved the mining of calcium and alumi-
num phosphates in Thies, with shipments to begin as soon as phos-
phate-transport facilities were completed at Dakar. A special
process for recovering aluminum from these phosphates was devel-
oped by Pechiney and licensed to a number of foreign firms for
exploitation.

Germany.—Production of aluminum in Western Germany, although
rising steadily since the middle of 1950, was not sufficient to meet
the demands of German consumers throughout most of 1952. Imports
of 3,000 metric tons from Canada and the 100,000 tons of domestic
primary plus an estimated 40,000 tons of secondary metal were con-
sumed in Germany. A large part of this consumption was, however,
exported as semifabricated shapes and finished aluminum articles.
During the latter part of the year, increasing primary production,
which increased from 5,600 tons in January to 9,700 in October, the
higher prices for German aluminum products as compared to Canadian
and United Kingdom prices for similar articles, and general softening
of the European aluminum market contributed to a near balance in
demand and supply. The high prices of German aluminum, which

4 Maurice Moyal, French Aluminum Industry: Metals Ind., vol. 81, No. 10, Sept. 5, 1952, pp. 191-193.

43 American Metal Market, vol. 59, No. 236, Dec. 10, 1952, p. 11.
4 American Metal Market, vol. 59, No. 71, Apr. 11, 1952, p. 10.
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were of little importance when supplies were scarce in relation to
demand, were increasingly hampering the export business.

A continual improvement in the availability of electrical power
promoted the repair and rebuilding of reduction facilities that had
been idle since the end of World War II. A third potline at the
Luenen (Westphalia) plant was placed in operation during the early
part of 1952 and increased production rates at this plant by approxi-
mately 25 percent. Further increases could have been realized with
an increased power supply. The number of operating electrolytic
cells at the Toeging (Bavaria) plant was increased from 90 to 162.
The Erftwerke (Rhineland) plant, which was dismantled, was being
rebuilt, and production at an annual rate of 10,000 to 12,000 tons
(:;,bout half the prewar capacity) was anticipated in the latter part
of 1953. '

The price of primary aluminum was reported as 232 DM per 100
kilograms (25.1 cents per pound) in October.

Aluminum produced in Germany was scheduled for delivery to the
United States National Stockpile under a United States Mutual
Security Agency contract with Eleusis Bauxite Mines Co. of Greece.
Under the contract Greek bauxite was to be delivered to Germany
for conversion to metal, and 100,000 tons of aluminum was to be
shipped to the United States as repayment for advances made to the
mining company.*

Gold Coast.—Although primary aluminum has never been produced
on the African Continent in commercial quantities, Gold Coast, with
the large hydroelectric power potentials of the Volta River and
bauxite deposits containing reserves estimated at 230 million metric
tons, had been proposed as an aluminum-production site as early as
1924. Bauxite production from these deposits started in 1941 and
totaled 162,685 tons in 1943. In 1951 the British Aluminium Co.
and Aluminium, Ltd. (Canadian), reported that production of alumi-
num in Gold Coast was technically and economically sound.

In November 1952, a White Paper % entitled the “Volta River
Aluminium Scheme’” was published and presented to the British
Parliament. This paper was the result of exploratory discussions
between representatives of the United Kingdom and Gold Coast
Governments, Aluminium, Ltd., and the British Aluminium Co. A
partnership of Government and private enterprise was proposed in
which private enterprise would be primarily responsible for aluminum
production, mining, alumina production, and smelting, and the two
Governments for the hydroelectric development and public works and
services, ports, railroads, etc. The proposal called for construction
of a dam and power station at Ajena with a calculated output of 564,000
kw. of firm electric power, an alumina plant and smelter with an annual
capacity of 210,000 tons of aluminum at Kpong, 12 miles downstream,
a new port at Tema, new roads and railways as required for trans-
portation of ore and metal, and townships that would come into being
as a result of the new industry. The development would take place
in 3 stages; the first stage 80,000 tons of aluminum capacity annually,
the second 120,000 tons, and the final stage 210,000 tons. The

4 Daily Metal Reporter, vol. 52, No. 60, Mar. 27, 1952, pp. 1-8.
y 9‘5‘2 H2e2r Majesty’s Stationery Office (London), Volta River Aluminjum Scheme: Cmd 8702, November
» 22 PP.
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estimated capital costs were: For 80,000-ton capacity annually—
£100,500,000 ($281,400,000), distributed among the participants as
follows: United Kingdom Government 43 percent, Gold Coast Govern-
ment and private investors 36 percent, and aluminum companies
21 percent; for 120,000 tons capacity annually—£114,500,000
($320,600,000), with the United Kingdom Government providing 46
percent, Gold Coast Government and private investors 32 percent,
and aluminum companies 22 percent; for 210,000 tons capacity
annually—#£144,000,000 ($403,200,000), with the United Kingdom
Government providing 39 percent, Gold Coast and private investors
27 to 31 percent, and aluminum companies 34 to 30 percent.

In return for the United Kingdom Government’s investment, the
smelter company would be obligated for 30 years from initial produc-
tion to offer at least 75 percent of the output to United Kingdom
buyers. Acceptance of this scheme would provide a long-sought large
supply of aluminum from the Sterling area and make the United King-
dom less dependent on Canadian aluminum. This was a major
- factor that provided impetus to the Volta River Aluminium Scheme.

Hungary.—The only information available in 1952 that presented
statistical data on production of aluminum in Hungary stated that
in 1951 production of aluminum was 20 times greater than in 1938.
This would make 1951 production 30,000 metric tons.””  However,
the few reports concerning the Hungarian aluminum industry usually
did not differentiate between primary and secondary production,
and in some cases alumina- and aluminum-plant locations appeared
to be used interchangeably. Thus, it was difficult to analyze the
Hungarian aluminum situation. A new alumina plant was completed
at Almasfuzito in 1951, and some reports also placed a new reduction
plant at this location. Another ‘“new plant” was scheduled for
construction at Inota, where a large generating station began oper-
ating in late 1951. The nearby electrical power supply indicated
that this plant would be for production of primary aluminum.

India.—Expansion of primary aluminum production capacity of
India has been proposed ever since the establishment of this industry
during World War II. In 1952 two small reduction plants with an
annual capacity of approximately 2,500 metric tons each were in
operation, but an inadequate electrical power supply hampered
production at both plants.

The Government of India Planning Commission fixed the expan-
sion program for primary-aluminum production during the remain-
ing 4 years of the First Five-Year Plan at 20,000 tons per year from
a projected capacity of 25,000 tons. The increased capacity was to
be obtained by doubling the capacity of established plants and by
erecting a new 15,000-ton-per-year plant near the planned hydro-
electric power installations in the Hirakud (Orissa) area. The
Government of India further sanctioned proposals to establish
thereafter an additional unit of 15,000 tons annually. Expansion of
the semifabricating industry was also part of the plan but necessarily
had to await completion of some of the major power schemes. The
achievement of such an expansion goal presented a number of diffi-
culties. The plant of the Indian Aluminum Co. at Alwaye (Trav-

47 Metal Bulletin, No. 3719, Aug. 22, 1952, p. 19.
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ancore) was being expanded, and foundations were completed for a
new potline; however, it was thought unlikely that hydroelectric
power for the new facilities would be available for several years. At
the plant of the Aluminum Corp. of India, Ltd., at Asansol (West
Bengal), the thermal power supply for the equipped capacity was
being improved by installation of a third boiler. High production
costs, lack of semifabrication facilities, and the low and unstable
purchasing power of the country were also inhibiting factors.

The long-term future of the Indian aluminum industry, however,
was promising. Undeveloped hydroelectric power sites remained for
exploitation. The Damodar (Bihar), Jog (Mysore), and Hirakud
(Orissa) schemes offered promise for low-cost electrical energy. The
cost of other contributing factors, such as indigenous products, par-
ticularly. petroleum coke, transportation costs for materials required
from abroad, and domestic transportation costs might be reduced,
with a general rise in industrial activity. The consumption of
aluminum in India was approximately four times the primary pro-
duction, with about two-thirds going into the manufacture of utensils;
other markets were relatively undeveloped. High tariffs and Govern-
ment subsidies were in force to protect the Indian producers.*

Italy.—Production of primary aluminum in Italy continued to
increase during 1952 due largely to plant modernization and a good
power supply. The price of primary aluminum remained at 365
lire per kilogram (24.7 cents per pound) throughout the year. In
August the Italian Ministry of Foreign Supply announced that it
would permit export from Italy of 1,500 metric tons of aluminum
semimanufactures provided that (a) payments were obtained in free
United States dollars, Canadian dollars, or Swiss francs and (b)
payment from the sterling area was obtained in pounds sterling.

Japan,—The production of primary aluminum in Japan increased
about 16 percent over 1951 despite a sharp decline in exports during
the middle of the year. Production was 3,926 metric tons in May, a
postwar high. The ex mill price of 99.5 percent aluminum was
235,000 to 240,000 yen per ton (30 cents per pound) at the beginning
of 1952 and was standardized to 235,000 yen per ton for 99.3 to 99.7
percent aluminum and 225,000 yen per ton for aluminum of less than
99.3 percent quality in July. A discount of 10,000 yen per ton was
granted on aluminum sold to rolling mills for the specific purpose of
selling rolled aluminum sheets for export. Export quotations were
approximately 38 cents per pound in January and declined steadily
during the year; in October export quotations were as low as 26
cents per pound. The Japanese aluminum industry was actively
seeking new markets during the latter half of 1952. In May the
terms of a proposed agreement between Aluminium, Ltd., of Canada
and the Japanese Light Metals Co. were announced under which
Alted would purchase 50 percent of the shares of the Japanese firm
for $2,000,000 and supply $1,800,000 in additional capital in the form
of a long-term loan. The Canadian company was also to provide
technical assistance and to ship bauxite from its holdings in India or

3 0:; Lighgs Metals, The Industry in ihe World Today: Vol. 55, No. 175, September-October 1952, pp. 302,
, 336, 337.
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Malaya. The agreement was opposed by the Japanese Finance
Ministry until October, when it was finally approved; with minor
amendments, by the Japanese Government. The Canadian company
agreed not to acquire over one-half interest in the Japanese company
or to inject itself into management policies. It was anticipated
that the import price of raw materials, chiefly bauxite, would be
lowered and that this, combined with technological improvements
and increased output, would result in lower prices in aluminum for
export. Japan had a highly developed and integrated aluminum
industry during World War II, with an annual capacity of 119,700
tons on the home islands. In 1949-50 the Government initiated a
hydroelectric power-development program, and there were indications
that Japan could become a significant exporter, particularly to eastern
countries, if production costs could be lowered. ;

Norway.—Production of aluminum in Norway remained at about
50,000 metric tons in 1952 and was almost at capacity throughout the
year. Norway’s aluminum requirements are less than one-third of
its production, and the major part was exported to other European
countries. Despite a total lack of high-grade aluminum ore and the
necessity for importing all of its alumina requirements, Norway
maintained a highly competitive aluminum industry as compared
to other European producers because of its large, low-cost hydro-
electric resources. The aluminum-production capacity of this
country was to be increased approximately 40 percent in 1955, when a
new 40,000 ton-per-year smelter was scheduled for completion at
Sunndalsora. Construction on the Sunndalsora plant was begun
late in 1951; production from 1 of 2 potlines was expected late in
1954 and from the other early in 1955. Many improved features,
learned from construction and operation of the Aardal plant, were to
be introduced and were expected to reduce costs appreciably. The
electrolytic cells were to draw double the power of those at Aardal,
and alumina was to be transported in bulk instead of in sacks. Man-
agement estimated that costs of production would be just over $280
per ton (12.7 cents per pound). Six thousand tons of construction
steel was ordered from Germany. Converters and transformers
were to be manufactured in Germany and Norway, and a 10-year
contract for the supply of alumina had been negotiated with Alumin-
ium, Ltd., of Canada.

Spain.—Spanish production of primary aluminum in 1952 was
about the same asin 1951. Production was obtained from the French-
owned (Pechiney) plant at Savinanigo, Huesca Province, and from
the Government-controlled plant at Valladolid. Although the
Savinanigo plant had a rated annual capacity of 2,000 metric tons,
production had never exceeded 1,300 tons because of the necessity
for closing the factory during the winter months when hydroelectric
power, generated from water originating in the Pyrenees glaciers,
was not available. The Valladolid plant began production in 1950
with an initial capacity of 2,500 tons per year; this plant was being
expanded to 5,000 tons per year, and further expansion to 10,000
annual tons was planned. It was reported that a new plant was
being constructed at Tarrogona. A new semifabrication plant was
to be constructed by Aluminio Iberico, S. A., and Manufactureras
Metalicas Madrilenas at Alicante. Initial construction was to begin
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in September 1952, and operation of at least 1 section of the factory
was anticipated within 18 months. Initial capacity was to be 8,000
tons of aluminum products per year. Later expansions to an annual
total of 40,000 tons was planned. Plant operators were to be trained
in a Canadian factory.

Sweden.—Increases in Swedish aluminum production were obtained
from an expansion program that started in 1950. The annual pro-
ductive capacity at the conclusion of the program in 1954 will be about
10,000 metric tons. The Swedish Metallverken in Vaesteraas, Cen-
tral Sweden, extended its wire-rolling capacity following increased
demands for its products.

Switzerland.—Production of primary aluminum in Switzerland was
maintained at approximate capacity throughout 1952. The produc-
tion was from two companies—Société Anonyme pour I’Industrie de
I’Aluminium at Chippis (Volais Canton) produced at its capacity of
25,000 metric tons and Usine d’Aluminium Martigny, S. A., at
Martigny-Ville (Valais Canton) produced 4,500 tons (estimated
capacity, 5,000 tons). Imports of pig and ingot were around 5,000
tons. Alumina for the reduction plants was imported from France,
Italy, and Germany, petroleum coke for the Chippis plant was im-
ported from the United States, and baked electrodes for the Martigny
plant came from Italy. The export demand for semifabricated
products, of which Switzerland is a large exporter, decreased during
the latter part of the year, and most aluminum fabricators were
compelled to reduce their output 25 percent during the last 2 months
compared to the same period of 1951 and to return to 2- instead of
3-shift work. In May, when demand was at a high level, the repre-
sentative price of pure aluminum, delivered Swiss frontier, was 250
Swiss francs per 100 kilograms (26.0 cents per pound).

Taiwan (Formosa).—Production by the Taiwan Aluminum Corp.
(the only producer) was hampered by power shortages and the necessity
for importing raw materials and spare parts for machinery and equip-
ment. Available power and raw materials permitted the production
of 3,856 metric tons of ingot from a plant with an annual capacity
rated at 8,000 tons.

The 800 tons of aluminum ingot exported was valued at NT
$7,050,000 (25.7 cents per pound).

United Kingdom.—The United Kingdom’s production of primary
aluminum is small in relation to consumption. In 1952 primary-
aluminum shipments from Government holdings were 223,900 metric
" tons, and deliveries of secondary metal were 112,500 tons (primary-
metal content 15,900 tons). Imports were 237,900 tons (Canada
shipped 234,300 tons to the United Kingdom in 1952), and production
was 28,455 tons. All primary aluminum produced in and imported
into the United Kingdom was controlled by the British Ministry of
Supply. This department controlled the distribution and prices.
The demand for aluminum, which exceeded supply throughout 1951
and the first half of 1952, weakened in the latter part of the year;
deliveries of virgin metal were about 22,000 tons in May and 11,000
tons in December. In July the Ministry of Supply informed the
aluminum industry that large quantities of virgin metal would be
made available for direct and indirect export. Effective July 1, the
price below which general manufactures of aluminum were restricted
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was raised from £180 to £220 per ton (22.5 to 27.5 cents per pound).
The base price of primary aluminum (99.0 to 99.5 percent) was £148
per ton (18.5 cents per pound) on January 1, 1952 and was raised in
April to £154 'per ton and in July to £157. Further increases re-
sulted in a £166-per-ton (20.8-cents-per-pound) price on December
30._ Scrap-aluminum ceiling prices were increased in April and again
in July. On November 1 scrap price controls were removed; and low
grades of scrap, such as borings and turnings, were moving slowly.

U. 8. S. R.—1In the Soviet Union’s fifth Five-Year Plan—for 1951
55—the production goal for aluminum was set at about 2.6 times
the 1950 output, or about 500,000 metric tons. The only clue given
as to the location of future aluminum-production facilities was the
directives that called for development of hydroelectric power in the
Angara River area of Siberia. It was estimated that 50 to 60 percent
of the 1952 Soviet aluminum production came from 2 plants in the
Urals, 1 at Krasnoturinsh in the northern Urals and the other at
Kamensk-Uralsky, southeast of Sverloush in the southern Urals.
Electric power for both plants was obtained from steam.*

Yugoslavia.—Production of primary aluminum at Yugoslavia’s
only producing smelter, Lozovac, Dalmatia, decreased slightly (265
metric tons and 9 percent) from 1951. Construction on the alumina
and aluminum plant at Strnisce, Dalmatia, near the Austrian border
continued during 1952. Alumina facilities were about 75 percent
complete, the main items still needed being motors and pumps; the
major construction work left to be done was erection of the sintering
equipment. The aluminum smelter was about one-third complete;
the buildings were virtually complete; and the steel framework for
the furnaces of 1 of 4 potlines was largely in place, but only 1 reduc-
tion cell had been constructed. Rectifiers for 30,000 tons of capacity
had been installed. Most of the chemical equipment was of German
origin, the boilers for the power plant came from Austria, and elec-
tric furnaces (reduction cells) were to be shipped from Norway.
The Strnisce plant was planned for an ultimate capacity of 30,000
tons; initial annual capacity was to be 15,000 tons. It was esti-
mated that about 1 year would be required to complete the alumina
plant and an additional 6 months for the reduction plant. The
installation of 4,500 tons of annual reduction capacity was also
planned for Razina near the present plant at Lozovac. (The Razina
plant was also described as an expansion of the Lozovac plant.)

Yugoslavia thus plans to produce 22,500 tons of primary aluminum
by 1954 and to further raise output to 37,500 tons by 1956 (capacity
operation). The production of semifabricated (rolled) aluminum
products was also to be expanded to 18,000 tons per year in 1954
and 23,000 tons by 1956 through construction of a 15,000 ton-per-year
rolling mill at Razina and conversion of a mill at Slovenska Bistrica
to aluminum.®® Realization of this expansion program would make
Yugoslavia a net exporter of both primary aluminum and semi-
fabricated-aluminum products.

 American Metal Market, Russia Embarking on Vast Expansion of Aluminum Capacity: Vol. 59,

No. 179, Sept. 16, 1952, p. 10. .
% Mining Journal (London), Yugoslavia Aluminum Industry: Vol. 239, No. 6104, Aug. 15, 1954, p. 174,



Antimony
By Abbott Renick! and E. Virginia Wright 2
&

STIMATED world production of 50,700 short tons of antimony
E in 1952 was 17,600 tons less than in 1951 and increased 28 percent
over the 194347 average (39,700 tons).

Demand for antimony in the United States decreased in 1952, and
there was a large increase in available supplies of foreign antimony.
Following suspension of operations at the Yellow Pine mine at Stib-
nite, Idaho, owned and operated by the Biradley Mining Co., domestic
mine production dropped to a negligible level. Compared with 1951
domestic production of antimony decreased 38 percent, and smelter
production of metal, oxide, sulfide, and primary residues decreased
3 percent. Primary antimony available for consumption was 17 per-
cent less than in 1951. Actual consumption of primary antimony
decreased 18 percent; and industry stocks decreased 14 percent.
Secondary antimony decreased 4 percent from the 1951 output.

The price of antimony metal and ores dropped sharply in early 1952.
Effective April 24, the National Lead Co. announced a reduction in
the price of antimony metal from 50 cents to 44 cents a pound, {. o. b.
Laredo, Tex. The latter price was quoted until May 19, when the
leading smelter announced a reduction in its quotation to 39 cents a
pound. A further 4)-cent price cut became effective November 3,
1952, to some extent related to the fact that foreign metal was arriving
at levels considerably below the domestic quotations. Quoted prices
for antimony, RMM brand in cases, New York City, varied between
a low of 36.47 and a high of 51.85 cents per pound. Average price
for the metal in bulk, carlots, during 1952, according to the American
Metal Market, was 44.02 cents (New York equivalent) per pound
compared with 44.17 cents in 1951.

The United States ‘“new supply” of primary antimony in 1952, in
terms of recoverable metal, was 17,000 short tons. A breakdown of
this supply shows that domestic antimony ores contributed 2,000 tons?;
domestic and foreign lead-silver ores, 2,800 tons; and imports, 12,200
tons. The contained antimony, imported for consumption, arrived
as follows: Ore and concentrates (in terms of recoverable metal),
7,300 tons; metal, 3,400 tons; and oxide, 1,500 tons. In addition,
24 tons of antimony sulfide, not included in the total, also was im-
ported. The supply from secondary sources was 23,100 tons.

Total consumption of antimony in the United States during 1952
was 40,100 tons, comprising 14,300 of primary, 2,800 tons of antimony
contained in domestic and foreign silver and lead ores consumed in
the manufacture of antimonial lead by primary lead refineries, and
23,000 tons of secondary antimony.

The Defense Minerals Exploration Administration, acting under
authority of the Defense Production Act of 1950, as amended, granted

1 Commodity-industry analyst.

3 Statistical assistant,
3 In turms of recoverable metal content (92 percent of gross meta lcontent).
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exploration assistance, amounting to 75 percent of costs, to approved
antimony-exploration projects. The following applicants were
awarded contracts with DMEA from the beginning of the program
to the end of 1952:

Value
State and Contractor: Government
Alaska: Project location Total participation
Earl R. Pilgrim_______ 4th Jud. Division_____ $62, 000. 00 $46, 500. 00
Tillicum Mining Co.__._ Cleveland Peninsula__ 24, 695.00 18, 521. 25
Arkansas: Ashley J. Gold_ Sevier County_______ 16,913.00 12,684.75
California: Melvin M. Xern County.___._____ 7, 500. 00 5, 625. 00
Ford and Oscar Lipnitz.
Idaho:
Bradley Mining Co.... Valley County_______ 175, 368. 00 131, 526. 00
Do_.___ . ——edoo_____________ 53, 000. 00 39, 750. 00
Hermada Mining Co.__. Elmore County._____ 44,100.00 33, 075. 00
Oscar V. Svensson_____ cemdoo 2, 445. 00 1, 833. 75
Nevada: E. 8. Perry and Nye County_________ 2, 640. 00 1, 980. 00
Robert B. McPherson.
Oregon: (E. E. Stauffer) Malheur County_____ 34,727.00 26, 045. 25
assigned to Paul W.
Wise.
Washington: G. O. P. An- Okanogan County____. 23, 200.00 17, 400. 00
timony, Inc.
Do ceedoo 16, 080. 00 12, 060. 00

Government Regulations.—Effective May 15, 1952, the National
Production Authority revoked Order M-39 (antimony) restricting
consumption and stocks. However, monthly reporting on the pro-
duction, receipts, consumption, shipments, and inventories of anti-
mony (in excess of 1,999 pounds of contained antimony) was retained
on a mandatory basis.
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Figure 1.—World production, United States imports, and New York price of
antimony, 1915-52.
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TABLE 1.—Salient statistics of antimony in the United States, 1943—47 (average).
and 1948—52, in short tons (antimony content)

1943-47
(aver- | 1948 1949 1950 1951 1952
age)
Production:
Primary:
Mine (shipments) - .. 4,008 | 6,489 | 1,636 | 2,497 | 3,472 2,160
Smelter, from domestic and foreign ores.._____ 17,566 | 14,308 | 8,009 | 9,471 | 12,228 | 11,860
Secondary........ 18,123 | 21,592 | 18,061 | 21,862 | 23,943 | 23,089
Imports for consumption 18,796 | 17,038 | 9,429 | 15,354 | 15,673 | 12,789
Ore and concentrates. . . 16,728 | 13,464 | 7,473 | 9,746 |111,746 7,945
Sulfide - 3 373 57 13 4 24
Metal ----] 2,065 | 3,201 1,853 | 4,632 | 2,231 3,354
Oxide SN Y ¢) T A 46 963 | 1,602 | 1,466
Exports of ore and metal 3___ 528 327 485 154 168 161
Consumption of primary antimony ¢__________________ 20,637 | 15,455 |111,266 |! 15,167 ({117,370 | 14,255
Average price of antimony at New York —cents per
ound . N e 19.67 | 36.67 | 38.73 | 29.41 | 44.17 44. 02
orld production ¢ 39,700 | 49,600 | 40,800 | 48,500 {168,300 | 50, 700

1 Revised figure.

2 Figures not available 1943. None imported 194448,

3 Gross weight.

4 Does not include antimony contained in domestic and foreign silver and lead ores, recovered at primary
lead refineries, and marketed in antimonial lead.

5 American Metal Market.

¢ Exclusive of U. 8. 8. R.

DOMESTIC PRODUCTION
MINE PRODUCTION

During 1952 domestic production (shipments) of antimony ores and
concentrates totaled 4,900 short tons containing 2,200 tons of anti-
mony of which 2,000 tons were estimated as recoverable. In addi-
tion 2,800 tons of antimony in the form of antimonial lead were
recovered from silver and lead ores at primary lead refineries. Com-
pared with 1951, the 1952 output from antimony ores and concen-
trates decreased 38 percent and from silver and lead ores increased
17 percent.

As a result of slackening demand and reduced prices, Bradley
Mining Co., Stibnite, Idaho, discontinued mine production of anti-
mony in June 1952, and the smelter was shut down in August. Before
suspending operations the company produced 4,000 tons of concentrate
containing 1,900 short tons of antimony, 86 percent of the total
domestic mine production. The smaller producers were as follows:

Alaska—Stampede mine; Sawtooth Mining Co.

California—Kern County, Bingo Mine, and the Antimony Queen mine.
Nevada—Nye County, Last Chance mine.

Washington—Okanogan County, Lucky Knock and Bales mines.

TABLE 2.—Antimony-bearing ores and concentrates produced (shipments) in the
United States,! 1943-47 (average) and 1948-52, in short tons

Antimony content Antimony content
Gross Gross
Year s Year s
weight Average weight Avera,
.. ge
Quantity percent Quantity pereent
1943-47 (average)...| 15,847 4,008 25.3 6, 888 2,497 36.3
1948 . 16, 239 6,489 40.0 9, 401 3,472 37.0
1949 ... 5, 260 1,636 3.1 4,854 2,160 4.5

1 Includes Alaska,
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TABLE 3.—Domestic mine production (shipments) and consumption of primary
: antimony, 1943-52, in short tons, antimony content

Domestic | Industrial Domestic | Industrial
Year mine pro- | consump- Year mine pro- | consump-
duction 1 tion duction ! tion
5,112 2,297 15,167
4,356 3,194 17,370
1,776 1,987 14,255
2,305
4,891 16, 647 Total.e..__._______ 33,393 176, 700
5,970 15,455
1,505 11, 266 Average (10 years).. 3,339 17,670

1 In terms of recoverable metal content (92 percent of gross metal content).

SMELTEREPRODUCTION

Primary.—Antimony smelters in the United States produced 11,800
short tons of antimony, comprising 2,500 tons of metal, 6,800 tons
of oxide, 100 tons of sulfide, and 2,400 tons of residues. Total pro-
duction decreased 3 percent from the 12,200 tons produced in 1951.

In 1952, 2,800 short tons of antimony was recovered as antimonial
lead by primary lead refineries from domestic and foreign silver and
lead ores. This was a 17-percent increase over the 2,400 tons re-
covered in 1951. (See Lead chapter of this volume for detailed dis-
cussion of antimonial lead production.)

TABLE 4.—Smelter production of antimony, 1948-52, by type of material, in short
tons, antimony content

Year Metal Oxide Sulfide | Residues| Total

14,308
8,099
9,471

12,228
11, 860

! Figures compiled by Office of Materials Distribution, U. S. Department of Commerce. Breakdown
by type of material not available.
2 Not reported separately.

TABLE 5.—Antimony metal, alloys, and compounds produced in the United States,
1943-47 (average) and 1948-52, in short tons

Antimonial lead produced at primary lead refineries

Primary
metal, i S;I‘cgga&.
oxide, Antimony content ar
sulfide e
Year and res- | Gross mon;
%dugs weight F F Total (ami’
anti- Tom rom
mony domestic | foreign g&m atﬁagt o,t)
content) ores ! ores 2 P Quan- Per- ys
tity cent
17, 566 62, 893 1,609 475 1,997 4,081 6.6 18,123
14,308 | 100, 764 2,190 1,031 2,539 5,760 5.7 21, 592
8,099 41, 402 1,214 396 1,775 3,385 8.2 18,061
9,471 61,912 2,253 597 1, 654 4, 504 7.3 21, 862
12, 228 65, 309 1,663 693 2,060 4,416 6.8 23,943
11, 860 58,203 J 2,210 567 1,615 4,392 7.5 23,089

1 Includes primary residues and small quantity of antimony ore.
2 Includes foreign base bullion and small quantity of foreign antimony ore.
3 Includes antimony content of antimonial lead produced at primary lead refineries from serap.
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Secondary.—Antimony produced at secondary metal plants in 1952
was 21,400 short tons, plus 1,600 tons recovered from scrap at pri-
mary lead refineries, accounting for a total production of 23,000 tons
of secondary antimony, a decrease of 4 percent from the 24,000 tons
produced in 1951. (See Secondary Metals—Nonferrous chapter of
this volume for detailed review.)

CONSUMPTION AND USES

The total consumption of antimony in the United States in 1952
was 40,100 short tons, an 8-percent decrease from the 43,700 tons con-
sumed in 1951. Primary antimony used totaled 14,300 short tons

TABLE 6.—Industrial consumption of primary antimony 1948-52, by type of
material, in short tons (antimony content)

Ore and Resi-
Year concen- | Metal Oxide Sulfide dues Total
trates

15, 455
311, 266
315,167
317,370

14, 255

1 Figures compiled by Office of Materials Distribution, U. S. Department of Commerce. Breakdown by
type of material not available.

2 Not reported separately.
3 Revised figure. . .
TABLE 7.—Industrial consumption of primary antimony, 1948-52, in short tons
Product 19481 1949 1950 2 1951 2 1952 2
Metal products:
Ammunition_._.__ 21 6 9 4
. 6,024 2, 588 4,440 2,282 1,612
Battery metal. ______________ 1, 521 1,738 2,774 2,104
Bearing metal and bearings._. 1,803 873 1,518 1,308 1,119
Cable covering__.____..______ © 62 172 72 95 43
Castings. .- —cocoo___ 81 49 126 79 80
Collapsible tubes and foil . 31 14 23 18 32
Sheet and pipe--..-.____ 195 306 300 180 70
Solder- - o 145 155 162 123 145
Type metal - 1,019 587 766 709 624
Other. e ® 364 145 52 61
Total metal produets. ... ____________ 9,381 46,635 49,299 47,624 5,893
Nonmetal products:
Ammunition primers..__ - - 6 9 9 18 24
Antimony sulfide (precipitated)........._____.__.___ ®) (%) ®) 68 67
FirewWorks. . - oo cccomcoe e ) (6) ®) 20 36
Flameproofed coatings and compounds..__... ®) Q] ®) 463 980
Flameproofed textiles. 273 369 2, 590 2,059
Frits and ceramic enamels. 1, 561 1,155 1,462 1,476 959
Glass and pottery.- 352 570 579
Matches.______.___. 37 28 56 31 22
Paints and lacquers. 1,288 874 267 962 853
Pigments. ©® Q] ® 705 766
Plastics.... 498 737 747 632
Rubber 4 5 103 19 66
Other7._____ 1,443 2, 286 2,077 1,319
Total nonmetal produets. ... ... ..o 6,074 4,631 5,868 9, 746 8,362
Grand total. ... cicaean 15,455 | 411,266 | 415.167 | 417,370 | 14,255

1 Data for 1948 compiled from monthly applications filed with the Office of Materials Distribution, U. S,
Department of Commerce. .

3 Data include certain intermediate smelting losses, which have been deducted for earlier years.

3 Included with “Antimonial lead.”

¢ Revised figure.

3 Not reported as an end-use product.

¢ Included with ‘“Other nonmetal products.”

4 Anit;mony trichloride and sodium antimonate included toavoid disclosure of individual company
operations.

342070—55——11
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(17,400 in 1951); antimony content of lead-silver ore consumed in the
manufacture of antimonial lead by primary lead refineries, 2,800 short
tons (2,400 in 1951) ; and secondary, 23,100 short tons (24,000 in 1951).
Consumption of primary antimony in the manufacture of finished
products decreased 18 percent from 1951. Of the quantity consumed
59 percent was used in the manufacture of nonmetallic products and
41 percent in the manufacture of metallic products.
. Consumption of secondary antimony, chiefly in metallic products,
decreased 4 percent from 1951.

STOCKS

At the close of 1952 mine and industry stocks totaled 7,700 short
tons, a 14-percent decrease from. the 9,000 tons reported on hand at
the end of 1951. Mine stocks at the beginning and end of 1952 were
480 and 180 tons, respectively. Industry stocks were 8,500 tons at
the end of 1951 and 7,500 tons on December 31, 1952.

In addition to the stocks shown in table 8, noteworthy quantities
of antimony are held in the National Stockpile. The Munitions
Board Stockpile Report to the Congress on February 15, 1953,
stated that antimony was one of the 18 commodities for which the
stockpile objective had been met as of December 31, 1952.

TABLE 8.—Industry stocks of antimony in the United States at end of year,
1951-52, in short tons of contained antimony

December 31, 1951 December 31, 1952

Raw material
Mine! | Other? | Total? | Mine! Other Total

Ore and concentrates_ - _._._..____________ 3,015 3,494 179 1, 565 1,744
“Metallic antimony_..__________ - 2,347 2,347 | 2,041 2,041
Antimony oxide._ ... _.._._______ 2,681 2681 | _________ 3,114 3,114
Antimony sulfide (needle) 107 107 | 142 142
Primary antimony residues and slag. ... |.___.__.__ 323 323 | . 632 632
Total e e 479 8,473 8, 952 179 7,494 7,673

t Includes Alaska.
2 Revised figures.

PRICES

The price of antimony metal, RMM brand, in bulk, f. 0. b. Laredo,
Tex., averaged 42.09 cents per pound; ranging from a high of 50.00
cents at the beginning of the year to a low of 34.50 cents at the end
of the year. The New York price for antimony metal, RMM brand,
in bulk carlots, averaged 44.02 cents a pound in 1952, according to
the American Metal Market. A review of the 1952 prices of anti-
fI.nﬁny metal (National Lead Co.), carload lots, placed New York,
ollows:

RMM brand, Lone Star
cents per brand, cents

pound per pound
Jan. 1, 1952___ ... 51. 85 52. 35
Apr. 25, 1952 _ . 45. 85 46. 35
May 20, 1952 _ . _ oo ___ 40. 97 41, 47
Nov. 4, 1952 e 36. 47 36. 97

Dec. 29, 1952 _ . 36. 47 36. 97
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According to E&MJ Metal and Mineral Markets, opening and sub-
sequent changes in nominal quotations for antimony ore during 1952,
per unit (20 pounds) of antimony contained, were as follows:

b60-55 percent 55-60 percent 60-65 percent

Jan.3,1952______________________ $5. 50-$5. 75 $5. 75-$6. 00 $6. 75-$7. 00
Feb.7,1952__ ___________________ 5.00- 5.25 5.25- 5.50 6.50— 6.75
Mar. 13,1952____________________ 4.50- 4.75 4.50- 4.75 6.50- 6.60
Apr.24,1952____________________ 4.25— 4.50 4.50- 4.75 6.00- 6.25
May 15, 1952 _ ___________________ 3.75- 400 4.00- 4.25 5.25- 5.50
June 12,1952 ____________________ 3.25- 3.50 3.35-3.60 4.50- 5.00
Aug.7,1952_____________________ 3.00- 3.25 3.25-3.50 3.50- 3.75
Sept. 18, 1952 ___________________ 2.50- 2.75 2.75- 2.8 3.00- 3.25
Nov. 20, 1952____________________ 2.50- 2.60 2.60- 2.70 3.25

Dec. 25,1952 ___________________ 2.50- 2.70 2.60- 2.80 3.50- 3.75

FOREIGN TRADE *

Tariff. —There is a duty of 2 cents a pound on imports of antimony
metal (unchanged since December 11, 1950); 1 cent a pound on anti-
mony oxide (unchanged since May 22, 1948); and ¥ cent per pound,
plus 12 percent of the foreign value, on antimony sulfide (unchanged
since January 1, 1948). There is no duty on imports of antimony
contained in ore.

Imports.—In 1952 the United States imported for consumption
12,200 tons of contained antimony, a 17-percent decrease from the
14,700 short tons imported in 1951. Imports of ore (in terms of re-
coverable metal), principally from Bolivia and Mexico, decreased 32
percent, the grade of ore averaging 44 percent; imports of metal,
chiefly from Mexico, Yugoslavia, Belgium-Luxembourg, and Czecho-
slovakia, increased 50 percent; imports of antimony oxide, 86 percent
of which came from the United Kingdom, decreased 13 percent; and
imports of antimony sulfide increased from 4 tons in 1951 to 24 tons
in 1952 and were supplied principally by Yugoslavia.

TABLE 9.—Antimony imported for consumption in the United States, 1943-47
(average) and 1948-52 !

[U. 8. Department of Commerce]

Antimony ore gggd;ggﬁt%'; Antimony metal rTneytgﬁ Antimony oxide
an
Antimony content anti-
Year | Short Short Short monal | Short
ons or o8 ons
(gr Oﬁ) Short Value | (870SS Value | %ong'| Value (short | (gross | Value
welg tons weight) tons) |weight)

1943-47

aver-

age)_...| 40,533 | 16,728 | $3,344,711 4| $1,617° 2,065 | $973,393 496 ® @®)

1948 _____ 41, 610 13,464 | 4,312,431 533 (314,809 | 3,201 | 2,022,676 1,569 [ooo oo
1949_.____ 17, 855 7,473 2,488, 271 81 | 42,537 | 1,853 | 1,242,582 654 56 $27, 290
1950 ... 22,307 9, 746 1, 850, 162 19 | 8,895 | 4,632 | 2,204,091 1,936 1,160 428, 386
1951 ... 426,698 | 411,746 | 44,571,974 6| 5936|2231 | 1,780,576 4465 2,039 | 1,525,016
1952 ... 18, 246 7,945 | 3,200,889 34 | 20,719 | 3,354 | 2,338,938 1,494 1,766 | 1,056,286

1 Does not include antimony contained in lead-silver ore.

2 Estimated antimony content; for gross weight and value, see Lead chapter of this volume.
3 Data not available 1943. None imported 194448,

4 Revised figure.

¢ Figures on imports and exports compiled by Mac B. Price and Elsie D. Page of the Bureau of Mines,
from records of the U. S. Department of Commerce.
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TABLE 10.—Antimony imported into the United States, 1943-47 (average),
1948-50 (totals), and 1951-52, by countries !

[U. S. Department of Commerce]

Antimony ore gggﬂg&;}g‘; Antimony metal | Antimony oxide
Country Short Antimony content Short Short
tons tons | yore Short Value tons | yoine
(eross | ghorg (gross tons (gross
weight) tons Value |weight) weight)
1943—47 (average)------- 40,535 | 16, 759 |$3, 333, 285 3 | $1,583 2,069 | $975,957 @) @ -
4,312,431 533 (314,809 (3,317 | 2,096,578 | . |- oo ..
2,488, 271 81 | 42,537 12,065 | 1,357,634 56 | $27,290

1,957, 699 19 | 8,895 4,488 2,121, 499 1,160 | 428,386

1951
Belgmm-Luxembourg-.

- J— 6| 5936 | 320 267, 890 192
42, 16(;], (/0141 RN FRESSRY (IPRRN HU SR

Bolivia 3

Union of South Africa..

United Kingdom.____. 6 1,390, 013
Yugoslavia - oo o] 271 | 250,605 | |oceeaoo
Totalooooooeoeas 1,.525,016
1952
Belgium~Luxembourg-. ___________________________ 370,173 245 | 131,837
Bolivia 3 2,281,717
................. 86 55, 899

556, 759

b 107,180
Umon of South Africa__| 580 348 | 192,166 |

United Kingdom...._-. 7 4 3,292

489, 615
34| 20,719 (3,389 | 2,359,525 | 1,766 (1,056,286

t Data are general imports, that is, include antimony imported for immediate consumption, plus material
entenng the country under bond. Table does not include imported antimony contained in 16ad-silver ores.
2 Data not available 1943. None imported 19:
3 Imports shown from Chile probably were mined i in Bolivia or Peru and shipped from a port in Chile.)
4 Revised figure. .
§ Revised to none.

Exports.—Exports of antimony ore and concentrates (gross weight)
in 1952 were 25 tons valued at $13,300; and of metal and alloys, 136
tons valued at $124,400. During 1951 exports (gross weight) included
5 tons of antimony ore and concentrates valued at $5,100 and 163
tons of metal and alloys valued at $146,000.

Reexports of ore and concentrates in 1952 were 5 tons valued at
$3,400; and of metal and alloys, 1 ton valued at $1,000.
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TECHNOLOGY

The flameproofing of textiles with titanium-antimony was the sub-
ject of an article.® The article provides an example—

TiCl, is dissolved in cold water to a concentration of 210 g. TiO; and 382 g. HCl
per liter. S8b,0; is dissolved in this liquid to a concentration of 100 g./1. This
final solution contains 489, Sb,0; (calculated of the weight of TiO;) or 269, of
the HCL. A clear yellow complex solution results that does not decompose in this
concentration while an equivalent SbCl; solution containing no Ti ions decomposes
quickly and is hydrolyzed. The complex character can be scientifically proven
by spectrophoto-metric comparison of this solution with solutions of the single
components.

The Antimony volume of the Materials Survey series, prepared by
the Bureau of Mines for the National Security Resources Board, was
published in 1952.% It describes the occurrence, mining, milling, and
smelting of antimony, and gives considerable statistical information
on the industry in the United States and abroad.

A review of the Broken Hill (Australia) lead-silver-zinc industry
includes a short description of the extraction of arsenic and antimony
from lead bullion and the production of antimonial lead.?

The use of sacks made of “Dynel” to collect antimony oxide at the
Bradley Mining Co. Yellow Pine mine and smelter, Stibnite, Idaho,
was the subject of an article.? i |

: WORLD REVIEW

Canada.—A test shipment of 7,232 long tons of antimony sulfide
ore from the Bridge River district, British Columbia, property of
Gray Rock Mining Co., Ltd., returned a gross value of $2,043, or
$282.49 per long ton. This material, hand-cobbed from an open cut on
the No. 2 vein, assayed 50.2 percent antimony and 0.19 percent arsenie,
with traces of lead, zine, copper, selenium, and tellurium.?

India.—The Star Metal Refinery in Bombay, India’s only producer
of antimony, suspended operations in May.!®

Mexico.—Output of antimony in Mexico during 1952 totaled 5,500
metric tons, a 19-percent decrease from 1951. A comparison of pro-
duction and exports of antimony is shown in the following table:!

F 5bA;nelrécgn Dyg:tlslg Reporter, The Flameproofing of Textiles With Titanium-Antimony: Vol. 41, No. 3,
eb. 4, 1952, pp. 87-88.
o Materials Survey—Antimony: Compiled for the NSRB by the Bureau of Mines, in cooperation with
the Geological Survey, Washington, D. C., March 1951.

7 Woodward, O. H., A Review of the Broken Hill Lead-Silver-Zinc Industry; Australasian Inst. Min.
and Met., Inc., Melbourne, Australia, 1952.

8 Engineering and Mining Journal, New Fiber Gives Excellent Service in Dust-Fume Bags: Vol. 154,
No. 1, Janua%l%:i, p. 121,

9 Northern Miner, vol. 153, No. 49, Feb. 28, 1952, p. 24.

10 Metal Bulletin (London), No. 3712, July 25, 1052, p. 21,

11 Bureau of Mines, Mineral Trade Notes: Vol 35, No. 1, July 1952, pp. 3-5.
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Production and exports of antimony, Mexico, metric tons (metal content)

Produoticn Ezxports Production  Ezports
1941 _____________ 11,138 10,241 1947 _______ 6, 926 6, 058
1942 ___ 11, 695 11,28311948 . _______ 7,380 6, 515
1943 . 13, 682 12, 5671949 _____________ 5,753 4,106
1944 ________ 10,930 10,277 1950 _______ 5, 868 3, 494
1945 o _____ 8, 752 8,005(1951 _____________ 6, 824 4, 809
1946, o _____ 6, 571 5, 906

Philippines.—In Batangas Province, on the island of Luzon, a.
deposit of antimony was discovered.'? . . .

United Kingdom.—In 1952 total consumption of antimony in the
United Kingdom declined to 3,168 long tons compared with 6,272 tons
in 1951.8 :

Union of South Africa.—Large reserves of antimony have placed
the Union of South Africa in the fore as one of the world’s leading
producers. Consolidated Murchison (Transvaal) Goldfields & De-
velopment Co., Ltd., the only antimony producer in 1951, produced
27,503 short tons of cobbed ore and concentrates averaging 61.9+
percent antimony and 1.224 dwt. gold, from the treatment of 160,392
tons assaying 11.59 percent antimony and 3.298 dwt. gold.*

Production in 1952 totaled 8,000 short tons of contained antimony,
a 54-percent decrease from 1951, resulting from the restricted scale of
operations caused by depressed world market prices for antimony.

Yugoslavia.—According to a recent report,” Europe’s most impor-
tant antimony deposits are located in Yugoslavia. An abstract of the .
report follows:

Before World War II, Yugoslavia was Europe’s largest producer of antimony.
The Germans denuded the country of her known antimony reserves, so that in
1944 new reserves had to be created before mining could be restarted. All those
now known are the result of post-war prospecting and efforts are being made to
find additional occurrences. Europe’s first plant to treat antimony ores by the
flotation process was constructed at Zajaca, where an antimony smelter is alsoin
operation. In addition to a number of small flotation plants in the vicinity, a
large unit is under construction. The capacity of the existing plant at Zajaca is
1,500 tons of metal annually.

- Production of antimony ore is estimated at 74,600 metric tons in
1952, a 35-percent increase from 1951.1

12 Mining Journal (London), Annual Review: May 1952, p. 35.

138 Mining Journal (London), Antimony: Ann. Rev., May 1953, p. 35.

1 South African Mining and Engineering Journal, vol. 63, No. 3128, Jan. 24, 1953, p. 863.

15 Work cited in footnote 9, p. 159.
16 Mining World, vol. 15, No. 5, Apr. 15, 1952, p. 131.
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TABLE 11.—World production of antimony (content of ore),! by countries, 1943-47
(average) and 1948-52, in metric tons 2

[Compiled by Pauline Roberts]

1943-47
Country (average) 1948 1949 1950 1951 1952
North America: .
Canad 591 141 72 292 591 1,134
43 6 9 ) O
.................... 9,373 7,380 5,753 5,868 6,824 5, 531
United States....oco..____ 3,636 5,887 1,484 2,265 3,150 1,960
South America:
) ® Q) ® ®
10,275 8,781 11,816 9,806
Pe 729 971 1,107 505
Europe
379 409 498 389
® 72,000 ® [Q]
338 407 611 ®
49 350 500 350
® ® ® ®
503 671 794 779
21 15 19 ®)
P! 259 200 117 9665
Yug 2,789 3,205 1,973 72,700
Asia:
British Borneo: Sarawak..___________ | ________. 4 1 2 e ®
Burma7._. 515 121 70 40 200 [O)
a- .- 607 3,251 74,000 76,000 7 8,000 78,000
Indochina. 75 FRUERSRSR (RSSRRS [ R ————— )
ran. ... [ (R 10175 10 230 710 230 160
Japan____ 256 135 172 161 221 209
Thailand (Siam)... 48 92 265 87 65 70
Am’lf‘urkey (Asia Minor) ._._.____.________ 66 600 460 1,288 3,360 1,400
ca:
Algeria. oo 351 746 1,326 1, 250 1,462 1,321
French Morocco. - 328 520 700 689 957 839
Southern Rhodesia. _...._____________ 87 9 41 24 62 100
Spanish Moroeco. . .. .._.____________ 112 272 150 353 213 o).
Union of South Africa....____________ 2, 554 4,106 4,461 8,311 15,858 7,211
Oceania:
Australia_ . .. 394 188 198 227 310 7170
New Zealand . __________|_________. 5 E- 3 I ©)
Total (except U. 8. S. R.)oceooooo 36, 000 45,000 37,000 44, 000 62, 000 46, 000

1 Agproximate metal content of ore produced, exclusive of antimonial lead ores.
2T

is table incorporates a number of revisions of data published in previous tables.

3 Includes antimony content of antimonial lead.

4 Negligible.

5 Data not available; estimate by author of chapter included in total.
¢ Excludes Soviet zone, data for which are not available, but estimates for which are included in the totals.

7 Estimate.

8 Trianon Hungary after October 1944.

9 Including Spanish Morocco.

10 Fiscal year ended March 20 of year following that stated.

11 Included with Spain.



Arsenic
By Abbott Renick !
&

RODUCTION of white arsenic in the United States decreased
3 percent in 1952 under that in 1951 and was virtually unchanged
from the 1947-51 average (16,000 short tons).

Producers’ stocks of white arsenic reached the highest point on
record, increasing from 4,800 tons to 11,300 in the course of the year.
Imports for consumption in 1952 decreased 69 percent.

Of the total white arsenic newly available in the United States in 1952,
domestic production (from domestic and foreign ores) constituted
78 percent and imports 22 percent. Apparent consumption was
6,400 tons less than supply.

The strong trend in consumer preference for organic chemicals
over arsenicals continued unabated in 1952 and, coupled with ex-
tended droughts and the generally hot and dry weather which pre-
vailed in the cotton belts, further decreased the use of arsenic in
insecticides.

The price of white arsenic (arsenic trioxide) in 1952 held at 6% cents
a pound in barrels, carlots, delivered, until June 16, when it was
reduced to 5% cents.

TABLE 1.—Salient statistics of the white arsenic industry in the United‘ States,
1948-47 (average) and 1948-52, in short tons!

Apparent

Produc- Produc- | Price per
Year tion Sales | Imports | Exports? co?iit;nslp- ers’ stocks| pound 4

1943-47 (average) ........... 24,122 24, 386 13,398 36,337 1,541 | $0.048

1948 18,639 14,965 9,336 24, 301 4,712 . 06-. 0634

12,795 10, 181 4, 696
13,273 17,330 14,774
16, 190 14, 351 14, 518
15,673 9,244 4,483

14,877 7,326 . 06~ 0534
32,104 2,479 . 05-. 0614

S . 065
13,727 11,263 | . 065-.055

1 For data for earlier years (1910-47), see Arsenic chapter, Minerals Yearbook 1949.
2 Figures for 1943-45 from U. S. Department of Commerce; figures for other years reported by producers
to Bureau of Mines.
3 Producers’ shipments plus imports minus exports.
; %eﬁ{leg white arsenic, carlots, as quoted by E&MJ Metal and Mineral Markets.
evised.

1 Commodity-industry analyst.
160
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DOMESTIC PRODUCTION

Reports from producers indicate that the output of crude and re-
fined white arsenic in the United States totaled 15,700 tons in 1952,
500 tons less than in 1951.

‘Crude and refined white arsenic was produced in 1952 by the
Anaconda Copper Mining Co. at Anaconda, Mont. (copper smelter);
United States Smelting, Refining & Mining Co. at Midvale, Utah
(lead smelter); and American Smelting & Refining Co. in plants at
Tacoma, Wash. (copper smelter), and Murray, Utah (lead smelter).
Arsenic metal was not produced during 1952.

TABLE 2.—Production and shipments of white arsenic by United States
' producers, 1943-47 (average) and 1948-52

Crude ) Refined Total
Year Produc- Shipments Produc| Shipments |py,gy,|  Shipments
(t}ifnt (tlilont (gll;) I;t
shor shor o

tons) 1 | SR | vaiue | toms) | SBOF | value | tons) | SOTE | value
194347 (average)...| 21,085 21,209 $1,129,262| 3,087| 3,087| $191,222] 24,122| 24,386 $1,320,484
1948 1,141,213] 1,426] 1,216 119,054| 18,639| 14,965 1,260,267
1949_._ 12, 289 713,984 506 584 50, 527) 12,795 10,181 764, 511
1950... 955,739 1,370( 1,552 113,240| 13,273 17,330{ 1,068,979
1951_._ - 485| 13, 65 972, 832 5 695 69,242| 16,190 14,351 1,042,074
1952 563, 719 627 525 46,751 15,673] 9,244 610, 470

1 Excludes crude consumed in making refined.

CONSUMPTION AND USES

During 1952 apparent consumption of white arsenic was 13,700
short tons, a 52-percent decline below 1951. The major portion of
white arsenic produced is employed in manufacturing lead and
calcium arsenate insecticides.

The reduced consumption was due largely to the generally hot and
dry climatic conditions, which discouraged serious insect infestations,
and to the greatly expanded use of organic insecticides, such as DDT,
benzene hexachloride, chlordane, and toxaphene. The uptrend in
the use of organic insecticides has been reported.?

Only a decade ago, the combined output of organic insecticides was a paltry
few million pounds a year. Now the annual production capacity is in the neighbor-
hood of 350 million. Production has grown over 250 percent.

Arsenic is also consumed in glass manufacture, sheep dip, poisoned
baits, pharmaceuticals, acid-resistant copper, and antimonial lead
alloys. Sodium arsenate is used as a weed killer. Wolman salts or
tanalite (25 percent sodium arsenate) is used as a wood preservative.
Arsenical sprays have been employed since the end of the last century
to protect growing tobacco. .

3 Chemical Engineering, Agricultural Chemicals: March 1953, p. 199.
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STOCKS

Year-end producers’ stocks of white arsenic reached 11,300 short
tons compared with 4,800 at the end of 1951 and were the highest
since 1939, the first year for which the Bureau of Mines compiled such
data. Data are not available on stocks of calcium and lead arsenate
held by producers.

TABLE 3.—Production of arsenical insecticides and consumption of arsenical
wood preservatives in the United States, 1943-47 (average) and 194852

Consumption
Production of insecticides of wood pre-
(short tons)! servatives
(pounds)?
Calcium arse- | Wolman salts
Lead arsenate | nate (100 per- (25 percent
(acid and basic) cent sodium arse- -
Cas(As04)2) nate)
194347 (AVerage) - o oL 32,204 22,743 1,022, 092
1948 12,316 13, 618 1, 286, 302
8,434 8, 003 1, 003, 992
19, 750 23, 750 1,197, 617
12, 708 20, 450 1, 544,181
7,156 4,079 1, 658, 426

1 Bureau of Foreign and Domestic Commerce, U. S. Department of Commerce.
2 Forest Service, U. S. Department of Agriculture.

8 Revised figures.

4 Preliminary figures.

PRICES

The carlot quotation for refined white arsenic held at 6% cents per
pound the first 5% months of 1952; effective June 16, the price was
-reduced to 5% cents per pound and after that date remained unchanged.
The London price of white arsenic, per long ton, 99-100 percent,
opened in January at £55%-£57% and in the latter part of December
was quoted at £59%.

FOREIGN TRADE®

Imports.—White arsenic imported totaled 4,500 short tons in 1952
compared with 14,500 tons in 1951, 14,800 tons in 1950, and an average
of 9,300 tons in 1947—49. '

Imports of metallic arsenic totaled 60,200 pounds, Sweden supply-
ing 52, United Kingdom 37 and Germany 11 percent. In 1952 there
were no transactions in arsenic sulfide; arsenical sheep dips came
exclusively from United Kingdom.

3 Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines,
from records of the U. S. Department of Commerce.
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TABLE 4.—White arsenic (As,0; content) imported for consumption in the
United States, 1943-47 (average) and 1948-52, by countries

[U. 8. Department of Commerce]

1943-47
(average) 1948 1949 1950 1951 1952
Short Short Short Short Short Short
tons Value |5 | Value |7 0o Value % o Value (S 70| Value % Value
Belgium-Lux- |______|...__. 5  $961 30| $1,997] 952 $43,544| oo |occeomeo oo

6,278 96| 11,816 179| 16,194 742| $69,036| 121($14,470
.................... 497|  39,397| 1,919] 247,443| 110 12,992
____________________ 11 (1) PR I S .

57,479

10, 862|634, 642 7, 132|598, 989
1,6 98| 8,860

339| 35,058|  449| 49,320|_
13, 397|805, 699| 9, 336(883, 520

14, 774|1, 426, 183|14, 518|1, 581, 839 4, 483|547, 574

Exports.—Producers of white arsenic reported no direct foreign sales
in 1952. Exports of calcium arsenate increased 5 percent from those
of 1951, whereas exports of lead arsenate decreased 59 percent.
Mexico was the principal recipient of calcium arsenate; Colombia,
Peru, Nicaragua, Cuba, Canada, and others followed in order. Their
respective proportions of the total were 41, 33, 13, 6, 2, 2, and 3
percent. Canada was the principal recipient of lead arsenate; Cuba,
Taiwan, Venezuela, and others followed in order. Their respective
proportions of the total were 28, 26, 17, 11, and 18 percent.

TABLE 5.—Arsenicals imported into and exported from the United States by
classes, 1943-47 (average) and 1948-52, in pounds

[U. S. Department of Commerce]

194347
Class (average) | 1948 1949 1950 1951 1952

Imports for consumption:
White arsenic (As2Os content)_____ 26, 794, 836 |18, 671, 621 |9, 392, 699 (29, 547, 402 (29, 036, 555 |8, 966, 906
i 38,146 36, 587 220, 668

Metallic arsenic. - - .. 45, 369 137, 533 ! 60, 220
Sulfide. oo 471,767 44, 092 147, 055 148,299 | ___..__
Sheep AP - coccc oo eee , 505 55, 830 77,219 62, 050 102, 415
Lead arsenate.. ... 24,110 || femmemmae 13, 669 161, 316

Arsenic acid- - - oo oo feeoo 200 2, 000 5,600 |-

Calcium arsenate____________._____ D 10 5 R FSER, 228,000 | 1,554,207 | 192,205

Sodium arsenate_ ... ... ... 26, 649 110, 152 180, 040 65, 221

Paris green _ _ e femeeaeae 88,640 |.ooooooeao- 41, 255
Exports:

Calcium arsenate. ... 4,827,975 | 4, 569,346 |4,047,406 | 3,857,107 | 5,356,867 |5, 606, 613

Lead arsenate..oooooooooooooooo 3,911,602 | 2,037,645 | 860, 530 | 1,040,100 626,184 | 255,268
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TECHNOLOGY

Research by the Bureau of Mines on the occurrence of thallium in
ores, concentrates, and metallurgical products found that one of the
most promising sources was the byproduct ‘“white arsenic” from a
lead smelter in Utah.*

From a white arsenic containing 96 percent arsenic trioxide and 0.21 percent
thallium, 98 percent of the arsenic was volatilized and more than 99 percent of
the thallium was retained in the residue by fuming with 5 percent sulfuric acid
and 5 percent lime at 430° C. for 0.5 hour. The physical properties of the resi-

dues were satisfactory.
The thallium was recovered satisfactorily from the residue by volatilization

with sodium chlqride at 800° C.

WORLD. REVIEW

Canada.—Although arsenical ores are widely distributed in Canada,
the production of arsenic is limited to a few localities where it is
recovered as a byproduct in treating gold or silver-cobalt ores. About
750 short tons of white arsenic was produced in 1952 compared with
1,200 in 1951. Canada’s output of crude white arsenic continued to
come from the O’Brien Gold Mines Co., and consolidated Beattie
Mines, Ltd., in Cadillac and Duparquet Townships, Quebec. .

Finland.—Output of arsenic concentrates from the Ylojarvi mine
was 496 metric tons in 1952 compared with 726 tons in 1951.5

Mexico.—Byproduct white arsenic was recovered by Cia. Metal-
urgica Pefoles, S. A. (subsidiary of American Metal Co.), at its
Torreon, Coahuila, lead smelter. The American Smelting & Refining
Co. produced white arsenic at its San Luis Potosi copper smelter.

Portugal.—Mina de Pintor produced 940 metric tons of white
arsenic In 1951 compared with 801 tons in 1950. Domestic sales
were 71 tons in 1951 compared with 35 tons in 1950. Most of the
arsenic consumed in Portugal is used by the glass industry; the
remainder is consumed in insecticides.

Exports decreased from 1,277 tons in 1950 to 865 in 1951; stocks
were reported at a minimum at the end of the year. Total anticipated
1952 production has been sold in advance.

The company plans to build a plant at Pintor to calcine and refine
arsenic in the near future. Eighty percent of the equipment will come
from West Germany, and 20 percent will be manufactured in Portugal
from German designs.®

¢ Prater, John D., Schlain, David, and Ravitz, S. F., Recovery of Thallium From Smelter Products:
Bureau of Mines Rept. of Investigations 4900, 1952, 9 pp.

5 Bureau of Mines, Mineral Trade Notes: Vol. 36, No. 6, June 1953, p. 3.

¢ Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 4, October 1952, pp. 3—4.
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TABLE 6.—World production of white arsenic, by countries,! 1946-52, in metric
tons 2
[Compiled by Pauline Roberts]

Country ! 1946 1947 1948 1949 1950 1951 1952
Australia. 1, 651 1,210 520 257 163 122 [ ____
Belgium-Luxembourg (exports).- - ® [©) 151 527 1,909 325 1,003
Brazil ——- . 829 1,001 984 959 1,067 1,321 4 850
Canada. 338 357 527 239 360 1,068 694
France. . - cocooococmmannn 3,140 2, 510 2,256 1,964 2,454 ®) ®)
Germany, West (exports) ... @ ®) 37 1,081 1,124 3, 504 ®
Greece.- - - 8 14 18 20 33 56 ®
Iran oo @®) ®) ®) 480 425 ® ®
Italy. 436 1,620 1,730 1,440 726 1,769 2,144
Japan 1,092 1,407 1,765 2,489 1,627 1,300 ®)
Mexico 9, 648 9, 685 7,571 3,576 8,987 12,766 ®)
New Zealand - 18 8 8 19 1 R, 3
Pert. oo - 753 608 1,011 || ® ®)
Portugal 508 1, 005 1,616 975 608 747 ®
Southern Rhodesia ; 216 416 283 148 114 76 515
Spain._ 440 484 573 124 159 375 (3)
Sweden. 10, 109 16, 088 16,979 8,967 14, 512 @®) ®)
Union of South Africa....._..-... 12 3 D 20 I ISR SR I
_United Kingdomé_________.___.. 147 91 ®) ® (3 ®) ®)
United States 9, 263 17,014 16,909 11, 607 12,041 14,687 | 14,218
Total (estimate).....------- 42, 000 56, 000 54, 000 36, 000 47, 000 57,000 | 46,000

1 Arsenic is also believed to be produced in Argentina, Austria, China, Czechoslovakia, East Germany,
Hungary, Korea, and U.S8.8. R., but data are not available. Estimates by the author for Austria and East
Germany have been included in the total. There is too little information for estimating the other countries.

1 This table incorporates a number of revisions of data published in previous white arsenic chapters.

3 Data not available; estimate by author of chapter included in total.

4 Estimate. .

5 Year ended Matr, 20 of year following that stated.

¢ White arsenic, including arsenic soot.



Asbestos

By Oliver Bowles! and Flora B. Mentch 2
3

LTHOUGH total production of asbestos in Canada, principal
Asource for the United States, was somewhat smaller in 1952
than in 1951, the decline was confined largely to the shorts.
Production of the better grades of mill fibers was higher than in 1951.
The demand for groups 3 to 5 generally exceeded supply. During
the first half of the year the demand for shorts was considerably lower
than in 1951, but later in the year it increased until it equaled or ex-
ceeded supply.

Domestic sales exceeded those of 1951 by 4 percent and reached an
alltime high. Arizona sales, which were a little higher than in 1951,
were chiefly of the nonspinning grades. Amphibole asbestos sales,
which were unusually small, were confined to Georgia.

Imports and apparent consumption were smaller than in 1951, but
the decline was confined to the shorter grades. Imports of low-iron
chrysotile, of spinning grades, from Southern Rhodesia continued to
decline. As a great deal of interest is centered in fiber of this type,
table 5 has been introduced into this chapter to show imports from
Southern Rhodesia by grades.

As the demand for high-grade spinning fibers continues to exceed
the supply, prices continued the upward trend that characterized
recent years.

TABLE 1.—Salient statistics of the asbestos industry in the United States, 194347
(average) and 1948-52

194347
(average) 1948 1949 1950 1951 1952
Domestic asbestos:
Produced..._.___.__ short tons.. 12,932 37,237 42,918 41,358 51,730 53,888
Sold or used.- .. do__.__ 12, 603 37,092 43, 387, 42,434 51, 645 53,864
Value.______________________ $516,903| $1,806, 261| $2, 614, 416| $2, 925,050, $3,912, 500 $4, 713,032
Imports (unmanufactured) ¥
short tons__ 449, 632 647, 881 509, 366 705, 458 761,873 709,419
Value ... ___________ $21, 301, 310,$37, 974, 092($33, 939, 582($47, 284, 205|$58, 521, 046($61, 595, 900
Exports (unmanufactured)!
short tons.. 4,617 9, 227 20, 045 20, 890 16, 526/ 10, 724
Value.__._____________..____ $552,936( $1,804, 611| $4, 152, 344| $4,084,384| $3, 662, 270| $2, 670, 970
Apparent consumption__short tons__ 457,619 , 746 532, 708 727,002 796, 992 3
Exports of asbestos products 12_____ $7,413,083| $9, 326, 705| $9, 667,847| $8, 147, 141|$14, 321, 278|$13, 028, 857

11947-52 figures include material that has been imported and subsequently exported without change.
2194345 figures include value of ‘‘Magnesia and manufactures.”

DOMESTIC PRODUCTION

As indicated in table 1, domestic sales were 4 percent higher in 1952
than in 1951. Chrysotile was produced in Vermont and Arizona and

t Commodity specialist.
2 Statistical assistant.
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amphibole in Georgia. So few companies have produced amphibole
during recent years that separate figures cannot be published.

Production in Arizona was a little higher in 1952 than in the previous
year. The following firms and individuals were active: American
Asbestos Cement Corp., 115 West Oak St., Globe; Apache Asbestos
Mines, Inc., Globe; Bear Canyon Mining Co., P. O. Box 1730, Globe;
Ned H. Brown, P. O. Box 1797, Clifton ; Arthur Enders, P. O. Box 362,
Globe; Jaquays Mining Corp., 1219 South 19th Ave., Phoenix (on
June 1, 1952, took over the Regal mine, formerly operated by Arizona
Chrysotile Asbestos Co.), also operated the Asbestos King mine;
George W. Kohl, P. O. Box 1593, Globe; Kyle Asbestos Mines of
Arizona, P. O. Box 302, Globe; Metate Asbestos Corp., P. O. Box
1506, Globe; Phillips Asbestos Mines, Drawer 71, Globe.

In 1952 a majority of the Arizona producers established The Arizona
Asbestos Producers’ Association, with headquarters in Globe, for the
purpose of reviewing marketing problems, securing better transporta-
tion facilities in the district, and taking other steps to improve condi-
tions in the industry.

Measures were under way late in 1952 to establish at Globe, Ariz.,
an asbestos mill and purchasing facilities under Defense Materials
Procurement Agency sponsorship, but little progress had been made
by the end of the year except the purchase and warehousing of some
unmilled asbestos. The purpose of this project is to make available
a mill for the production of low-iron asbestos now in strong demand
for stockpiling and current consumption.

According to press reports, a carlot of an unusual, platy form of
asbestos known as antigorite has been shipped from a deposit near
Jamestown, Tuolumne County, Calif., to the Powhatan Mining Co.
at Baltimore, Md., for experimental purposes. No commercial pro-
duction of either amphibole or chrysotile was reported in 1952, but
some exploratory work was conducted under Defense Minerals Explo-
ration Administration loans.

The Powhatan Mining Co., Woodlawn, Baltimore, Md., reported
a small production of amphibole asbestos in Georgia from deposits at
Gay, Meriwether County, and Dillard, Rabun County.

Some interest has appeared in an asbestos deposit in Warren County,
N. Y., consisting of crossfiber veins of chrysotile in limestone. Only
small outcrops of fiber-bearing rock appear.

Mining & Milling Corp. of America, 441 Lexington Ave., New
York 17, N. Y., has equipped a mill at Spruce Pine, N. C., for process-
ing anthophyllite obtained chiefly at the Bluerock deposit, which was
worked some years ago by Industrial Minerals Corp. The mill,
which was nearing completion in 1952, is designed to prepare group 7
fibers to be used in conjunction with Canadian 7R chrysotile in asphalt-
and vinyl-tile manufacture. Other actual or proposed uses include
welding-rod coatings, molded compounds, paints, insulating cements,
filtration materials, and underbody coatings.?

The Vermont Asbestos Mines Division of the Ruberoid Co., 500
Fifth Ave., New York 18, N. Y., produced chrysotile on an enlarged
scale during 1952 near Hyde Park, Vt. Exploratory work, including
diamond drilling, was continued partly under DMEA loans.

3 Rukeyser, Walter A., Mining & Milling Corp. of America to Begin Production in November 1952:
Asbestos, vol. 34, No. 5, November 1952, pp. 26-29.
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Fraure 1.—Consumption of asbestos compared with total new construction
and industrial production, 1935-52. Statistics on value of construction from .
Bureau of Foreign and Domestic Commerce and on industrial production from
Federal Reserve Board.

CONSUMPTION AND USES

As indicated in table 2, consumption of raw asbestos in the United
States was about 6 percent lower in 1952 than in 1951. However, the
decline was in the shorter grades, whereas consumption of the longer
fibers increased. This condition is reflected in the alltime high value
of consumption in 1952 of more than 64 million dollars. As asbestos
has a multitude of industrial uses, its consumption moves in conso-
nance with the trend of industrial production. It is also used exten-
sively as a constituent of asbestos-cement building materials and in
various heat-insulating products; therefore its consumption is in-
fluenced by the volume of building construction. These trends are
shown graphically in figure 1.

TABLE 2.—Apparent consumption of raw asbestos in the United States, 1943-47
(average) and 1948-52

Year Short tons Value Year Short tons Value
1943-47 (average) ....... 457, 619 $21, 265, 277 727, 002 $46, 124, 871
1948 675, 746 37,975, 742 796, 992 58,771,276
1949 532, 708 32,401, 654 752, 559 63, 637, 962

Prices of asbestos continued the periodic advances that have
characterized recent years. The substantial increases in Canadian
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asbestos prices, as of January 15, 1951, continued in effect through
January 1952; but, as quoted in short tons, f. 0. b. mines, in the
magazine Asbestos, they were advanced in February 1952, as follows:
Group 1 (Crude No. 1) remained at $1,100-$1,500. Group 2 (Crude
No. 2, Crude Run-of-Mine, and Sundry) was increased from a range
of $485-$900 to $500-$1,000; group 3 (Spinning Fiber) from $275-$450
to $300-8525; group 4 (Shingle Fiber) from $135-$151 to $150-$200;
group 5 (Paper Fiber) from $95-8119 to $100-$140; group 6 (Waste,
Stucco, or Plaster) from $70 to $77; and group 7 (Refuse or Shorts)
from $32-$63 to $35-$70.

Vermont prices, quoted in short tons f. 0. b. Hyde Park or Morris-
ville, Vt., which were advanced in October 1951, continued at that
level until February 1952, when they were increased as follows:
Group 3 (Spinning and Filtering) from $279.50-$302 to $321-$348;
group 4 (Shingle Fiber) from $135-$162 to $156-$173; group 5 (Paper
Fiber) from $81.50-$115 to $110-$132; group 6 (Waste, Stucco, or
Plaster) from $71.40 to $78; and group 7 (Refuse or Shorts) from

TABLE 3.—Asbestos (unmanufactured) imported for consumption in the United
States, 1948-52, by countries and classes

[O. 8. Department of Commerce]

Crude (including .
) blue fiber) Mill fibers Short fibers Total
Country
Short Value Short Value Short Value Short Value

tons tons tons tons

38, 08885, 420, 600 176, 908/$18, 028, 161| 432, 885/$14, 525, 331| 647, 881|$37, 974, 092
39, 272| 6,741,789 127, 504| 14, 476, 260| 342, 590| 12, 721, 533| 509, 366| 33, 939, 582
27,803) 5, 857,687| 177, 951 21, 381, 704| 499, 704| 20, 044, 814( 705, 458| 47, 284, 205

76,225 311 76,225
121, 085/~ 324| 121,085
35, 409 160 35, 409
362,075 28,780, 021 726, 770| 52,194,914
1 1,632 1 1,632

23 23,628

712| 162,891

7,725 2,243,998
23,583| 3,472,100
2,237 188,029

761,873 58, 521, 046

274 83,353
413 157,289
668, 860| 53, 489, 662
1 12,721

48 4,907

607 164, 368
10,543{ 3, 564, 696
, 892|  8, 907, 929
1,761 206, 926
] 1,815

] 2,234

8,047,283 212, 644| 31,286, 578| 458, 149| 22, 262, 039| 709, 419| 61, 595, 900

]11 Includes 28 tons ($12,545) of blue (crocidolite) crudes credited by U. S. Department of Commerce to

ile.
;“ Cé%ssiﬁed by U. S. Department of Commerce as amosite crude, re-classified by Bureau of Mines as
m: ers.
3 Includes 100 tons ($9,400) amosite crude credited by U. S. Department of Commerce to French West
Africa; 512 tons ($52,065) credited to Mozambique; 140 tons ($34,115) credited to Southern Rhodesia; also 6
tons ($2,002) blue (crocidolite) crudes credited to United Kingdom.

342070—55——12
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$34-$63 to $37-$68.50. The above prices of both Canadian and
Vermont fibers remained in effect for the balance of the year.

There are no market quotations for African asbestos. It is sold
by negotiation with individual purchasers.

FOREIGN TRADE *

Imports.—The United States consumed about one-half of the
asbestos produced in the world in 1952 but produced only 7 percent
of its requirements. Accordingly, foreign supplies are essential to
the domestic asbestos-products industries. In 1952 imports were 7
percent lower than in 1951. About 94 percent of total imports
originated in Canada, 4 percent in the Union of South Africa, and 1
percent in Southern Rhodesia. On a value basis, however, African
imports approached 12 percent of the total.

As there is a growing interest in the types and grades of asbestos
imported from the principal sources, tables 4 and 5 have been intro-
duced into this chapter showing importations by grades from Canada
and Southern Rhodesia.

Exports.—Exports of unmanufactured asbestos were smaller in
1952 than in any year since 1948. Export controls which were in
effect since late in 1951 evidently effected a decline in the volume of
asbestos shipped out of the United States.

TABLE 4.—Asbestos (chrysotile) imported for consumption in the United States
from Canada, by grades, 1951-52, in short tons

[U. 8. Department of Commerce]

Grades 1951 1952

Crude No. 1. -- 126 144
Crude NoO. 2. e 226 332
Other crudes- . - o _oo_____.____ 384 79
Spinning and Textile Fiber. _—— 22, 463 24,072
Shingle Fiber - 104,419 98, 577
Paper Fiber. R, 97, 888 87,644
Short Fiber - 501, 264 458,012

Total S, - ——- 726,770 668, 860

TABLE 5.—Asbestos (chrysotile) imported for consumption in the United States
from Southern Rhodesia, by grades, 1951-52, in short tons

[U. 8. Department of Commerce]

Grades 1951 1952
Crude No. 1 678 462
Crude No. 2 - - 1,239 1,363
Othererudes._________________________________ ——- 5,783 8,296
Spinning and Textile Fiber - 25 177
Shingle Fiber. [ - 245

Total - ———— 7,725 10, 543

4 Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines,
from records of ths U. S. Department of Commerce.
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TABLE 6.—Asbestos and asbestos products exported from the United States,
1948-52

[U. 8. Department of Commerce]

Unmanufactured asbestos Asbestos products

Year Domestic 1 Foreign 2 Domestic ! | Foreign ?
Short Short

tons Value tons Value Value Value
1948 __ 6,530 | $1,173,259 2,697 | $631,352 | $9, 321,351 $5, 354
1949 17,621 | 3,618,703 2,424 | 533,641 | 9,666,560 1,287
1950 I 18,980 | 3,646,828 1,910 | 437,556 | 8,097,192 49, 949
1951 - 14,298 | 3,216,810 2,228 | 445,460 | 14,320,389 889
1952__.__ 10,265 | 2,550,065 459 | 120,905 | 13,027,739 1,118

1 Material of domestic origin, or foreign material that has been milled, blended or otherwise processed in
the United States.
2 Material that has been imported and subsequently exported without change.

TABLE 7.—Asbestos and asbestos products exported from the United States
1951-52, by kinds

[U. 8. Department of Commerce]

1951 1952

Product
Quantity Value Quantity Value

Unmanufactured asbestos:

Crude and spinning fibers_.____._______ short tons.__ 1,306 $479, 228 1,419 $551, 686
Nonspinning fibers_ . ... _________________ do-.._ 11,449 | 2,567,289 7,610 1, 845,154
Waste and refuse. do.-._- 1,543 170, 293 1, 236 153,225
Total unmanufactured ..o do_._. 14,298 | 3,216,810 10, 265 2, 550, 065
Asbestos products:
Brake blocks. do.... 363 630, 989 195 454, 537
Brake lining:

Molded and semimolded. . ... _____. do.... 3,472 | 6,017,473 2, 365 4,657, 696
Not molded._ linear feet_.| 1,034,930 661, 474 530, 906 424,
Clutceh facing______ number..| 1,452,270 935,913 | 1,550, 644 996, 080
Construction materials_________________ short tons.__ 14,757 | 2,526,784 16, 692 2, 822,802
Pipe covering and cement. 0. 2,026 453,367 2,324 55, 254
Textiles, yarn, and packing_ _________________ do-.._ 1,176 | 2,391,982 1,254 2,428,123

Manufactures, n. e.’s &) 652, 407 (O] 588,
Total_ 14,320,389 |ccccoccaans 13,027, 739

1 Quantity not recorded.

NEW DEVELOPMENTS

Research was continued on methods of removing iron from the fer-
rous types of chrysotile to make them suitable for electric insulation
uses. KExperiments conducted by the Naval Research Laboratory
included treatment of bulk samples of Canadian chrysotile with a
commercial-size Vortrap at the National Bureau of Standards, but
the results were unsatisfactory. Only one-third of the iron content
had been removed after three passages through the machine. Con-
siderable research remains to be done on fiberization before the effec-
tiveness of the Vortrap as a means of removing iron from asbestos can
be determined.

Much progress has been made in the manufacture of glass and re-
lated fibers, some of which may be used as substitutes for asbestos in
certain applications. The manufacture of an aluminum silicate fiber
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known as “Fiberfrax’’ has been announced by the Carborundum Co
It is blown by steam or compressed air after fusion with an electric
arc. The fibers will withstand temperatures as highas 2,300° F.5

Keasbey & Mattison Co., which has operated an asbestos-products
plant at Ambler, Pa., for many years, has expanded its facilities by
establishing an asbestos-cement-pipe plant at Santa Clara, Calif., and
an asbestos-textile plant at Meredith, N. H.

DMEA loan applications were approved for exploratory work on
asbestos deposits in Gila County, Ariz.; Siskiyou, Nevada, Trinity,
and Inyo Counties, Calif.; Madison County, Mont.; Grant County,
Oreg.; Marinette County, Wis.; and Natrona County, Wyo. No
noteworthy discoveries were recorded in 1952.

Several publications on various phases of the asbestos industry ap-
peared during the year. Becker & Haag issued a second edition of
Asbest.® The first section of the book describes the physical and
chemical properties of asbestos. Research in this field was assisted
greatly by the electron microscope and electronic apparatus. Follow-
ing sections deal with the asbestos deposits of the world, the processing
of asbestos, and the manufacture of asbestos products.

The Bureau of Mines, in cooperation with the National Security
Resources Board, prepared a report? covering primarily problems re-
lating to acquisition of adequate supplies of the essential grades of
asbestos. It describes the varieties and composition of asbestos, the
principal world deposits, mining and milling methods, grading and
classification, world production and reserves, international trade, uses,
substitutes, and various other aspects of the industry.

The Department of Geography of the University of Maryland has
prepared, in cooperation with the Bureau of Mines, a comprehensive
atlas of the mineral resources of the world; one chapter is devoted to
asbestos.®

Asbestos floats have been discussed in some detail by Badollet.®
Floats are airborne particles collected at various places in asbestos-
processing mills. Their properties, classification, and uses are de-
scribed. They are useful constituents of automobile-body coatings,
adhesives, caulking compounds, joint fillers, paints, plastics, and many
other products.

The United States Tariff Commission has published a short report
on asbestos.!®

Processes and equipment used in asbestos milling, particularly those
employed in Africa, are described in detail in a recent series of articles. .

To conserve supplies of the spinning grades of chrysotile asbestos
adequate for the manufacture of products essential to the defense
program, the National Production Authority issued Order M-96,
effective February 1, 1952. On and after that date, the use of some
grades of spinning fiber was prohibited for any other than certain

5 Chemical Engineering, Ceramic Fiber Resists 2,300° F.: Vol. 59, No. 9, September 1952, p. 198.

¢ Frank, Karl, Asbest (in German): Becker & Haag, Hamburg, Germany, 1952, 234 pp.
B;ggwllgss,zollgepthatenals Survey—Asbestos: Bureau of Mines, prepared for National Security Resources

{Vail RoS7en, Wflliam, and Bowles, Oliver, Asbestos: chapter in Atlas of the World’s Resources, The
Mineral Resources of the World, Prentice-Hall, New York, 1952, pp. 166-169.

¢ Badollet, M. S., Asbestos Floats: Canadian Min. and Met. Bull., vol. 55, May 1952, pp. 185-189.

107, 8. Tariff Commission, Asbestos: Industrial Mineral Series Rept. M-3, 1951, 46

pD.
11 Sinclair, W. E., Milling Asbestos Ore: Asbestos, vol. 33, No. 9, March, 1952, pp. 8-18; No. 10, April,
1952, pp. 4-12; No. 11, May, 1952, pp. 4-10; No. 12, June 1952, pp. 2-10.



ASBESTOS 173

specified end uses. Limitations were placed on the use of the material
for production of certain other end-use products.

A new although small use for blue asbestos is its employment in
cigarette filters. : :

WORLD REVIEW

Official statistics of world production for 1952 are far from complete,
but estimates for unreportéd countries are included in the total shown
in table 8. Revisions for previous years have been made in the light
of new information that has become available. World output was
virtually the same in 1952 as in 1951.

TABLE 8. World production of asbestos by countries,! 1948-52, in metric fons?
[Compiled by Helen L. Hunt]

Country ! 1948 1949 1950 1951 1952
North America: -
Canada (sales)d... ... .. .o ... 650,239 | 521,543 | 794,095 | 882,866 | 843,078
United States (sold or used by producers)........ 33,649 39,360 38,495 46, 851 48, 864
South America:
Bolivia (eXpOrts) - - - - - o oo oo 147 182 166 316
Brazil 1,415 844 1,321 Q)
291 172 4 ) .
192 190 260 394
10, 486 10, 949 11,850 5,801
1,090 6,080 6,940 | - 6,300
9 30 34 25
15,877 21,433 22,612 23,938
101 257 312 Q)
pai 40 41 41 ®)
YUZOSIAVIB e e eecmmam 752 1,138 958 1,523 2, 506

Asia:

440
5,456 5,664 6,139 3,564
410 35 24

216
250 245 80 fememeee
17 260 1, 247 ®
402 511 604 576
716 229 379 354
2 17

1 3
72,246 64,888 70, 454 76, 960
30,814 29, 635 31,719 31, 542

o Union of South Africa. -_ ZITTTIIIIIIIIIIIITT 41,490 | 64334 | 79,300 | 97,402 | 121,416
ceania:
AUSETANA -~ - oo 1,348 | 1,671| 1,643| 2599 | 412
New Zealand .- oo | 42 86| ¢
Total (estimate) _|1,025,000 | 975,000 |1,300,000 |1,425,000 (1,425,000

1 In addition to countries listed, asbestos is produced in Argentina, China, Czechoslovakia, Kores, and
U. 8. S. R, Estimates by authors of the chapter are included in the total.

2 This table incorporates a number of revisions of data published in previous asbestos chapters.

3 Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1948,
40,066 tons; 1949, 32,015 tons; 1950, 43,551 tons; 1951, 30,628 tons; 1952, 35,982 tons.

4 Data not available; estimate by authors of chapter included in total.

8 Includes asbestos flour.

8 Exports.

7 Less than 0.5 ton.

CANADA

Shipments of Canadian asbestos declined 5 percent from the 1951
level, but the value of sales increased 9 percent. As indicated in table
9, the recession in sales was confined primarily to the shorter, low-
priced grades. Asbestos-producing companies in Canada in 1952 were,

in order of size of output: Canadian Johns-Manville Corp., Ltd.;
Asbestos Corp., Ltd.; Johnson’s Co.; Quebec Asbestos Corp.; Bell
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ﬁsgestos Mines; Nicolet Asbestos Mines, Litd.; and Flintkote Mines,
td. '

The American Smelting & Refining Co. conducted, under option,
large-scale milling tests of asbestos-bearing rock from the property of
United Asbestos Corp. Ltd., under Black Lake, Quebec. Preliminary
mining and milling are being conducted by Lake Asbestos of Quebec,
Ltd., a subsidiary of American Smelting & Refining Co. The results of
the tests have not yet been announced. The Quebec Legislature has
amended the Quebec Mining Act to permit drainage of the lake.

An extensive modernization program of Canadian Johns-Manville
Corp., Ltd., at the Jeffrey mine and mill, Asbestos, Quebec, is well
?Iilﬂv'lagced. Over 16,000 tons a day of fiber-bearing rock is now being

ed.

The new mill of Dominion Asbestos Co., with a capacity of 2,200
tons of rock a day, was nearing completion at the end of 1952. The
property is near St. Adrien about 15 miles from Asbestos, Quebec.

A new mill, the Normandie, of the Asbestos Corp., Litd., with a
capacity of 5,000 tons of rock a day was under construction in 1952.

Lafayette Asbestos Co., Litd., has purchased the mineral rights,
machinery, and equipment of the St. Lawrence Asbestos Co., Ltd.
The property is situated in Cranbourne Township, Dorchester County,
Quebec. Plans are being made for constructing a mill with a capacity
of 2,000 tons of rock a day.

The complex block-caving system of mining in the Quebec area has
been described in some detail by Lindell.”* He also described the
haulage systems employed at Canadian mines.?

The McDame Creek asbestos deposit in northern British Columbia
is being developed by Cassiar Asbestos Corp., a subsidiary of Conwest
Exploration Co. A mill having a capacity of 250 tons of rock a day was
completed in 1952. It was designed primarily to process fiber from
surface exposures. It was expected that the mill would be in operation
by midsummer 1953. A larger mill to handle rock from underground
workings is contemplated. Samples of the asbestos tested in the

TABLE 9.—Sales of asbestos in Canada, 1951-52, by grade

[Dominion Bureau of Statistics]

1951 1952
Value Value
Short tons N Short tons A
verage verage
Total per ton Total per ton
Grade:
Crudes......o__________..__ 748 | C$568,725 | C$760.33 741 | C$726,827 C $980. 87
Fibers. - oo ocameeeeeee 333,001 | 49, 399, 632 148.35 351,644 | 58,822,472 167.28
Shorts. oo 639, 449 | 31, 615,988 49.44 576,954 | 29, 705, 614 51.49
Total oo 973,198 | 81,584,345 83.83 929,339 | 89,254,913 96. 04
Rock mined 12, 623, 529 12, 992, 252
Rock milled 10, 219, 658 10,918,989 | oo fmmmeemeeae

12 Lindell, Karl V., World’s Largest Asbestos Producer Uses Block Caving and Concreted Slusher Drifts:
Min. Eng., vol. 4, No. 3, March 1952, pp. 265-272.

13 Lindell, Karl V., Rail and Truck Haulage at Canadian Asbestos Open Pit: Min. Eng., vol. 4, No. 4,
April 1952, pp. 364-368.



ASBESTOS ' 175

United States were found to be of good quality for textile use. It is
reported that the iron content of the processed fiber will be low enough
to pass specifications for nonferrous fiber. Exploratory work indicates
the presence of a large body of asbestos-bearing rock having a rela-
tively high fiber content. The deposit is the most promising occur-
rence of spinning fiber noted during recent years. _

SOUTHERN AFRICA

Southern Rhodesia.—As indicated in table 10, the output of asbestos
in Southern Rhodesia in 1952 increased 9 percent in quantity and 22
percent in value. Principal production was from the Shabani mines
and in the Mashaba and Filabusi districts, controlled by Turner &
Newall, Litd., of Manchester, England. Rhodesia Monteleo Asbestos,
Ltd., has completed its new mill at its property in the Vukwe Hills, 15
miles southeast of Shabani. Fiber shipments on a substantial scale
are expected in 1953.

The Johns-Manville Corp., in association with several other com-
panies, is developing two asbestos deposits at Mashaba in the Victoria
district. One mill will handle the product of both deposits.

TABLE 10.—Asbestos produced in Southern Rhodesia, 1948-52

Year Short tons Value Year Short tons Value
1048 el 68,897 | £2,604,623 || 1951_____________________ 77,663 | £5,452,108
1949 79, 638 3,986,703 || 1952_ . 84,834 6, 651, 975
1950 e oot 71,527 | 4,615,490

Union of South Africa.—Production in the Union continued the
remarkable expansion that has characterized recent years. Total pro-
duction was 25 percent higher than in 1951. Gains were registered in
every category. Amosite production increased 17 percent, chrysotile
28 percent, Transvaal blue 30 percent, and Cape blue 35 percent.
For the first time in the history of the industry, exports passed the
100,000-ton mark. The new Riley Bridge over the Orange River at
Koegas, completed in 1952, has greatly facilitated transportation and
tends to stimulate increasing production of blue asbestos.

TABLE 11.—Asbestos produced in and exported from the Union of South Africa,
1

948-52
Production (short tons) Exports
Year c
Transvaal | p®® | Total - | Shorttons | Value
1948 _ 37,434 8,301 45,735 38,550 | £1,138,792
1949_ 58,918 11,999 70,917 63,428 2, 600, 323
1950_ 72,203 15,211 87,414 70, 609 3, 475, 200
1951 _ 89, 290 18,078 107,368 89, 735 5, 056, 143
1952. . - 109, 398 24,441 133,839 106, 576 6, 899, 086
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TABLE 12.—Asbestos produced in the Union of South Africa, 1948-52, by varie-
ties and sources, in short tons

Variety and source 1948 1949 1950 1951 | 1952
Amosite (Transvaal) . 30,372 | 41,974 | 42,393 | 54,053 63,280
Chrysotile (Transvaal) 4,441 7,609 14,334 19, 509 24,970
Blue gTransvaal) 2608 | 9,181 | 15387 | 15,581 20, 294
Blue (Cape) . 8,301 11,999 15,211 18,078 24,441
Anthophyllite (Transvaal) - 13 154 89 147 854
Total 45,735 | 70,917 | 87,414 | 107,368 | 133,839

OTHER COUNTRIES

Australia.—The blue asbestos deposits of western Australia are
discussed.in a recent publication.!* .

Colombia.—The Johns-Manville Corp. is developing a chrysotile
asbestos deposit at Antioquia in cooperation with Sociedad Co-
lombiana de Asbestos, Litda., and the Institute de Fomento Industrial,

a Colombian Government orgamzatlon devoted to promoting the
mdustnal development of the country.

Kenya.—A deposit of anthophyllite was dlscovered in 1949 in the
Teita Hills about 120 miles from the Port of Mombasa. A mill has
been built, and some progress has been made in developing uses in
such products as chemical filters, compound packings, and thermal
and acoustical insulation.'®

‘Spain.—An output of 30 tons a month of asbestos from a deposit
-at Ronda in southern Spain was reported in the press in 1952.

Yugoslavia.—Several widely scattered chrysotile asbestos deposits
occur in Yugoslavia. At least four of the properties have been
developed, and mills are in operation or are under construction.
Most of the fiber is of the shorter grades, but one deposit furnishes
hand-cobbed Crudes Nos. 1 and 2. The properties have been described
in some detail by Millar.'6

4 The Mining Journal (London), The Asbestos Deposits of Western Australia: Vol. 238, No. 6095, June

15, 1952, p. 623.
is Assbestos, The Makinyambu Asbestos Deposits, Kenya, British East Africa: Vol. 34, No. 1, July 1952,

pp. 2
18 Millar, W. B., Asbestos in Yugoslavia: Asbestos, vol. 34, No. 2, August, pp. 2-10; No. 3, September,
pp. 2-10; No. 4, October, pp. 2-6, 1952



Barite

By Joseph C. Arundale® and Flora B. Mentch ?
%
HE UNITED STATES has been the world’s leading producer of
barite since the beginning of World War II. This lead was
lengthened in 1952, when a record tonnage was produced. Im-
ports also increased.

New grinding facilities were being built to supply the growing need
for barite in oil-well drilling mud.

TABLE 1.—Salient statistics of the barite and barium-chemical industries in the
United States, 1943-47 (average) and 1948-52

194347
(average) 1948 1949 1950 1951 1952
Barite:
ary:
ced__ ... short tons. . 649, 241 777,841 731,308, 693, 424 845,579| 1,012,811

Produ

Sold or used by producers: .
Short tons 638, 693 799,848 717,313 695,414 860, 669 941, 825
Value. $4,623,603| $6, 693, 413($5, 642, 226| $6, 193, 906| $7,968, 023 $8, 797, 944

Imports for consumption:
Short tons. - oo 44,533 53, 204 26,178 58, 381 52, 755 107,918
Value. . $208,427| $443,515| $192,567| $431,879! $419,494| $923, 336
Consumption__._..__ short tons_. 665, 620, 894,309] 719,543 1786,131] 1950,893 11,033,843
Grot&nd and crushed sold by pro- 4
ucers:
Short tonS_ oo eees 405, 431 631,424| 554,028 573,359 703,014 839, 428
Value $6, 581, 421/$11, 195, 365$10,156,590 $11, 305, 209|$14, 590, 000|$16, 608, 546
Barium chemicals sold by producers:
Short tons_ - oo oo eemeeae 74,758 71,717 57,012 783, 689 86,032 83,156
Value. - $7,323, 683 $7, 028, 058/$5, 646,403 $7, 885, 586{$11, 656, 497($12, 101, 474
Lithopone sold or used by producers:
Shert tons 145, 363 140, 033 78, 335 105, 650 102, 837 61,832
Value ool $12, 364, 540/$16, 135, 976($8, 977, 178($13, 129, 363|$14, 470, 742| $8, 475, 200
1Includes some witherite.

DOMESTIC PRODUCTION

Domestic production of barite in 1952 surpassed that in any previous
year and for the first time exceeded 1 million tons. Arkansas re-
mained the leading producer, but output increased from most of the
other producing States. . :

August 1, 1952, the Defense Production Administration established
an expansion goal for barite at an annual capacity of 1,360,000 net
tons by 1955. This includes a requirement of about 1 million tons of
drilling-grade barite, the remainder being largely chemical grade.
The 1955 goal, therefore, represents an increase of about 420,000 tons
over 1951 production, of which 405,000 tons is drilling-grade barite.

1 Assistant chief, Construction and Chemical Materials Branch.
2 Statistical assistant.

177
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In anticipation of increasing demand, two firms applied for cer-
tificates of necessity from the Defense Materials Procurement Agency
to construct additional grinding facilities. The Magnet Cove Barium
Corp. was building a grinding plant at New Orleans, La., and the
Baroid Sales Division of National Lead Co. was building a plant at
Corpus Christi, Tex. This latter company also was reported to be
planning expansion of its Malvern, Ark., plant. The Superbar Co.
was reported to be doubling the capacity of its fine-grinding facilities
near Potosi, Mo., for processing local barite.

TABLE 2.—Domestic barite sold or used by producers in the United States,
1950-52, by States

1950 1951 1952

State
Short tons Value Short tons Value Short tons Value

343,168 | $3,088, 512 407,085 | $3, 765, 536 428,522 | $3,963,828

72,888 766, 711 73,117 841, 440 97, 540 1,162, 249
212,736 | 1,924,520 281,805 | 2,697,200 304, 080 2,919, 795
47, 608 268, 874 63, 201 387,026 68, 062 391, 242
19,014 145,289 35,371 276, 821 43,621 360, 830

695,414 | 6,193,906 860,669 | 7,968,023 941, 825 8,797,944

1 Value estimated.
2 Arizona, California, Idaho, Montana (except 1950), and New Mexico.

TABLE 3.—Ground (and crushed) barite produced and sold by producers in the
United States, 1943-47 (average) and 1948-52

Prod Sales

roduction

Year Plants (short tons)

A Short tons Value

21 408, 429 405, 431 $6, 581, 421
23 630, 808 631, 424 11, 195, 365
24 561, 258 554, 028 10, 156, 590
26 569, 129 573, 359 11, 305, 209
24 704, 709 703, 014 14, 590, 000
24 839, 457 839, 428 16, 608, 546

The Arizona Barite Co. began to strip overburden from a deposit
of barite about 20 miles south of Aguila, which was being developed as
an open-pit operation. This firm also operates an underground barite
mine east of Mesa, Ariz.®

The Nevada Barium Co. was reported to have begun constructing
a crushing and screening plant at Beowawe that will custom-mill
barite from that area. Meanwhile, the company was producing mine-
run barite.

Westvaco Chemical Division, Food Machinery & Chemical Co.,
was reported to have acquired 8 claims about 45 miles south of Battle
Mountain, Nev. Drilling operations were said to be underway to
determine the extent and grade of the barite deposit.®

3 Mining World, vol. 14, No. 6, May 1952, p. 81.
4 Mining World, vol. 14, No. 7, June 1952, p. 90.
8 Mining World, vol. 14, No. 2, February 1952, p. 90.
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The history of the rare-earth and barite deposit at Mountain Pass,
Calif., and the operations of Molybdenum Corp. in this area were
reviewed.® .

Several thousand pounds of barium metal is produced annually in
the United States by Kemet Laboratories Co., Inc. (unit of Union
Carbide and Carbon Corp.), Cleveland, Ohio, and King Laboratories,
Inc., Syracuse, N. Y.

CONSUMPTION AND USES

The petroleum industry completed 45,840 new wells in the United
States in 1952 to set a new record.” The average depth of these wells
also continued to increase. Another new record has been forecast for
1953 on the basis of wells scheduled.® This activity was responsible
for a record consumption of barite as the weighting agent in drilling
muds. More than three-quarters of a million tons of. ground barite
were consumed for this purpose.

The use of barite for most other purposes was less than in the
previous year. Shipments of lithopone decreased sharply to a figure
40 percent below 1951 and the lowest since 1921. This was attributed
in part to a decreased volume of business in industries that are impor-
tant consumers and in part to increased use of substitutes. Most of
the decrease was in the use of lithopone in paints, varnishes, and
lacquers. This, in turn, was reflected in a somewhat decreased pro-
duction of black ash, one of the steps in the manufacture of lithopone.
Most other barium chemicals also were produced in substantially
smaller quantities. However, barium oxide and barium hydroxide,
as in 1951, were produced at rates substantially above those for 1950
and previous years. This was attributed largely to increased require-
ments for the compounds by the lubricating-oil industry.

TABLE 4.—Crude barite (domestic and imported) used in the manufacture of
ground barite and barium chemicals in the United States, 1943—47 (average)
and 1948-52, in short tons ’

In manufacture of— In manufacture of—
Year - Total Year Total
Ground | Litho- | Barium Ground | Litho- | Barium
barite ! pone |chemicals barite 1 pone [chemicals
194347
(aver-
age)._..| 418,868 | 144,973 | 101,779 | 665,620 || 1950__.._| 578,078 99,703 | 2 108, 350 786,131
1948 _____ 640,284 | 153,987 | 100,038 | 894,309 || 1951_____ 711,531 | 107,094 | 2 132, 268 950, 893
1049 _____ 567, 249 71,710 80,584 | 719,543 || 1952_____ 849, 246 61,000 | 2123,597 | 1,033,843

1 Includes some crushed barite.
2 Includes some witherite.

6 California State Division of Mines, Mineral Information Service: Vol. 5, No. 7, July 1952, p. 9.
ogngmeti%gigg ansd7 Mining Journal, A Visit to the Mountain Pass Rare-Earth Enterprise: Vol. 153, No. 10,
ober D. 87.
19;3Mcca1sgli2ﬁ'19J ohn C., Operators Completed 45,840 Wells in 1952: Oil and Gas Jour., vol. 51, No. 38, Jan. 26,
, DP. 192-195.
8 Cm John C., 46,230 Wells Scheduled for This Year: Oil and Gas Jour., vol. 51, No. 38, Jan. 26. 1953,
pp. 1 . :
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TABLE 5.—Ground (and crushed) barite sold by producers, 1950-52, by consuming

industries
1950 1951 1952
Industry
Short | Percent | Short | Percent | Short | Percent
tons of total tons of total tons of total
Welldrilling_ . _____________ 483, 519 84 | 594,668 85 | 758,240 90
GIasS - o ool , 638 4 25,779 4 24, 604 3
Paint_ 28, 000 5 28, 000 4 25, 000 3
Rubber. 19, 000 3 15,000 2 18,000 2
Concrete aggregates. 15,784 3 38,143 5 12,000 2
Undistributed. . 2,418 1 1,424 O] 1,584 (O]
Total 573, 359 100 | 703,014 100 | 839,428 100

1 Less than 0.5 percent.

TABLE 6.—Lithopone sold or used by producers in the United States, 1943-47
(average) and 1948-52

1943-47
(average) 1948 1949 1950 1951 1952
Plants.._. 8 ‘8 8 5
Short tons. . - 145, 363 140, 033 78,335 105, 650 102, 837 61, 832
Value. $12, 364, 540 |$16, 135,976 | $8,977,178 |$13,129, 363 |$14, 470, 742 $8, 475, 200

TABLE 7.—Distribution of lithopone shipments, by consuming industries,
1950-52, in short tons

1950 1951 1952

Industry
Short | Percent | Short | Percent | Short | Percent
tons of total tons of total tons of total

Paints, varnishes, and lacquers 78,177 74 76,614 75 45,267 73
Floor coverings_.__....__.__. 5,297 5 4,620 4 3,009 5
Coated fabrics and textiles 7,945 8 4,814 5 5,698 9
Paper .. 2,290 2 6, 462 6 3,089 5
Rubber...... 4,092 4 3,295 3 1,523 3
Other e oo 7,849 7 7,032 7 3, 246 5

Total. oo ees 105, 650 100 | 102,837 100 61, 832 100

The principal use for barium metal is as a “getter.” In this appli-
cation, the pure metal or an alloy with other alkaline-earth metals or
magnesium or aluminum is introduced into an electronic tube to
absorb residual gases and thus improve the vacuum on which the
efficiency of the tube depends.
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TABLE 8.—Barium chemicals produced and used or sold by producers in the
United States, 1948-52, in short tons

Used by Sold by producers 3
producers !

Chemical Plauts | Produced | in other
chlgrlligglls 4| Short tons | Value
Black ash: ¢
1048 e 16 152, 383 151, 509 459 $31, 442

17,134 1, 601, 497
15,371 1,436, 557

13,426 1,448,628
13,274 1,492,324

12,218 | 1,565,904
1,851 474, 070

3,389 | 1,112,378
6,044 | 2,863,849

7,717 | 7,028,058
57,012 | 5,646,403
73,689 | 7,885,586
86,032 | 11,656,497
83,156 | 12,101, 474

15 97, 693 97,753 246 16,464
12 130, 967 130, 305 499 33,084
12 152,792 150,434 455 28, 361
12 121,061 120, 562 649 42,475
5 43,227 16, 588 27,482 | 1,927,599
4 36,122 10,077 27,010 | 1,942,845
4 49, 299 13,063 36,266 | 2,746,628
4 60, 181 18, 541 40,568 | 3,322,276
4 57,935 21, 591 37,214 | 3,175,080
.4 13,008 3,534 8,998 964, 311
3 10, 513 2,872 7,679 848, 637
3 12,285 3,324 8,874 992, 722
4 12,364 | 1,830,070
4 10,409 | 1,407,986
4 4,849 809, 589
4 3,737 694, 097
4 1, 540, 046
5 12,757 | 3,185,405
5 10,848 | 2,211,998
3 577 127,716
3 1,118 233,733
3 2,162 451,277
3 3,073 729,379
3 3,818 907, 762
7
7
6
6
7

1 Of any barium chemical.

2 Includes purchased material,

3 Exclusive of purchased material and exclusive of sales by one producer to another.

4 Black-ash data include lithopone plants. .

s Included with ““Other barium chemicals.”

¢ Includes barium acetate, chromate, nitrate, perchlorate, peroxide, and sulfide. Specific chemicals may
not be revealed by specific years. In 1948 consists mostly of titanium dioxide-barium sulfate pigments.

7 Plants included in above figures.

8 Also includes barium sulfate (synthetic).

¢ A plant producing more than 1 product is counted but once in arriving at grand totals.

PRICES

According to E&MJ Metal and Mineral Markets, the following
prices for barite prevailed throughout 1952: Barytes—f. o. b. mines:
Georgia: Barytes ore, crude, jig and lump, $13-$13.50 per long ton;
beneficiated, $16-$18 per net ton, in paper bags; Missouri: Per ton,
water-ground and floated, bleached, $37.60, carlots, f. 0. b. works;
crude ore, minimum 94 percent BaSO,, $10.15 {. o. b. mines.
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Prices on barium metal are not quoted in the trade journals but
may be obtained directly from the producers. The price varies with
the quantity and purity desired.

TABLE 9.—Range of quotations on barium chemicals in 1952
[0i], Paint and Drug Reporter]

Barium carbonate, precipitated, bags, 10 tons and up, works_ ____._.______ short ton._| 1!$82.50 -$87.50
Barium chlorate, kegs, works_____________________________ pound.__ .30 - .
Barium chloride, technical, bags, carlots, works, freight equaled..._ - 2152.00
Barium chromate, bags, freight equaled ... ______________________ d .30 - .32
Barium dioxide (peroxide), drums, carlots, works. do-___ 15 - .16
Barium hydrate, crystals, bags... ... _..___________ -] 2190.00 -200.00
Barium nitrate, barrels, carlots, works______ D .12
Barium oxide, ground, drums, carlots, works______________________________ 2 250. 00
Blanc fixe (dry):
Direct process, bags, carlots, works.__ . 90. 00
Byproduet, bags, carlots, works_ . .. 100. 00
Lithopone:
Ordinary, bags, carlots, delivered .- _______. L07%~ 079
Less carlots, same basis. - ‘. .08%4—- .0890
Titanated (high-strength), bags, carlots, delivered. - .10
Smaller 10ts. - - e .11

1 As quoted in January and February. Method of reporting was changed in March to carlots. $85.50
was reported for rest of year. :
2 As quoted March through December.

FOREIGN TRADE®

Imports of crude barite into the United States reached an alltime
high of 107,918 short tons in 1952. New grinding facilities on the gulf
coast created additional requirements for foreign barite. Shipments
from Canada (Nova Scotia) and Mexico reached new highs. Ship-
ments from Yugoslavia resumed after being suspended in 1951. For
the first time a significant tonnage of crude was received from Brazil
and ground barite from Canada.

TABLE 10.—Barite imported for consumption in the United States, 1948-52, by
countries

[U. S. Department of Commerce]

1948 1949 1950 1951 . 1952
Short Short Short Short Short
tons Value tons Value tons Value tons Value tons Value

$14,425

$359, 161 571,196
51,257| 5,712} 65,024 __ | _|comoo|eoco eIl
33,007| 3,589 9,516/ 3,296| 4,213| 1,308 9,988| 12,188| 97,347
________ 8,064| 57,598| 10,584 98,975 ______| . . ___| 24,696(240, 368

Total crude barite..._| 53,204| 443, 515 26,178(192, 567 58, 381(431, 879| 52, 755| 419, 494/107, 918|923, 336

Ground barite:

84l 2,870, 179| 5900
112, 265

Total ground barite__| (1) 11 211 2,241 678 9,898 160| 4,567| 6,620|118,190

1 Less than 1 ton.

? Figures on imports and exports compiled by Mae B. Price and Elsie D. Page, of the Bureau of Mines,
from records of the U. S. Department of Commerce.
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As domestic requirements and production of most barium chemicals
declined, there was a corresponding decrease in imports.

TABLE 11.—Barium chemicals impoll;;tzd f%r consumption in the United States,
8-5

[U. S. Department of Commerce]

Blanc fixe (precip-

Lithopone itated barium | Barium chloride | Barium hydroxide
sulfate)
Year
Pounds | Value Stl;gl;t Value | Pounds | Value Stggg Value

1,712,756 99, 453 279 $55, 344
167, 964 11,065 193 46,979

Barium nitrate Barium carbonate | Other barium com-

precipitated pounds
Year
Short Short Short
tons Value tons Value tons Value
141 $17,492 | 1 $3,771
84 7,819 | | ___ 11 5,651
149 21,083 286 | $28,222 35 11, 669
368 62, 277 794 72,977 32 12, 503
456 80, 654 499 30, 427 82 35,944

TABLE 12.—Lithopone exported from the United States, 1948-52
[U. 8. Department of Commerce]

Value Value
Year Short tons Year Short tons
Total Average Total Average
21,015 | $2,972,912 $141.47 || 1951 _________ 20,473 | $3, 615,915 $176. 62
14,460 | 1,918,913 132.70 || 1952._____.___ 9,985 | 1,632,106 163. 46
9,357 | 1,248,538 133.43

Imports of witherite from United Kingdom, the only known com-
mercial source, reached a record tonnage. The brick industry,
which uses witherite for de-scumming, and the steel industry, which
uses it for carburizing, were operating at record levels. No witherite
is produced in the United States, except as it may be mined mixed
with barite.

TABLE 13.—Witherite, crude, unground, imported for consumptlon in the United
States, 1948-52

[U. S. Department of Commerce]

Year Short tons | Value ! Year Short tons | Value !
2,470 $94,809 (| 1951 ... 2,016 $51,673
2,113 63,369 (| 1952 e aaoo 5,174 184, 003
2,089 51, 381

1 Valued at port of shipment.
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TECHNOLOGY

The development of a new material for permanent magnets was
reported; it was said to be an oxide containing iron and barium and
was developed by the Philips Research Laboratories at Eindhoven
in the Netherlands. The new magnet is claimed to be suitable for
use in dynamos, motors, and some special kinds of transformers.1°

Baroid Sales Division of National Lead Co. completed moving its
main offices from Los Angeles, Calif., tofHouston, Tex., consolidated its
research facilities in this location, and enlarged both its research and
service laboratories. The research facilities emphasize work on
drilling fluids." .

Engineers at the Nova Scotia Technical College, Halifax, are
reported to have tested concrete made with a barite aggregate in a
search for a low-cost material with high resistance to gamma-ray
penetration. The aggregate used contained 80 percent barite and
10 percent iron oxide. Concrete was made with a weight of 190 to
200 pounds per cubic foot. It was found that a wall 12 inches thick
allowed a penetration of 1 percent of the rays and a wall 1.5 inches
thick allowed 50-percent transmission. Ordinary concrete with a
weight of 145 to 150 pounds let 50 percent of the gamma rays through
a 2-inch wall.?

The Bureau of Mines conducted a series of investigations to develop
an economic and feasible treatment for two types of barite ore. One
of these ores from Montgomery County, Ark., consisted of an intimate
mixture of barite and quartz. Fine grinding and fatty acid flotation
were utilized to effect a good recovery of a drilling-grade product.
The other test was made on a sphalerite-barite ore from Morgan
County, Mo. In the test the sphalerite responded to activation
with copper sulphate and floated with xanthate or Aerofloat promoters.
Separation of barite from the dolomite gangue proved more difficult.
The problem was solved by using petroleum sulfonate promoters for
the barite. By this treatment a chemical-grade barite was produced
in the laboratory.?® ‘

A patent was issued on a pulverulent asphaltic composition com-
posed of powdered asphalt and finely divided barium sulfate. This
material was said to be stable in storage.*

Barium acetate is a widely used electrolyte in the process for
depositing phosphor powder on the inside faces of television and other
type tubes. An accurate control of the barium acetate solution
strength is necessary and rapid analysis is desirable. A new rapid,
accurate volumetric method for determining the strength of such
barium acetate solutions was described.’®

10 Mining Journal (London), vol. 238, No. 6077, Feb. 8, 1952, p. 142.

11 Chemical and Engineering News, Old Mud Compounds Being Taught New Tricks in Baroid Lab.:
Vol. 30, No. 23, June 9, 1952, pp. 2400-2401.

12 Shellstad, K. A., Vaughan, V. E., and Cameron, E. L., Barite Aggergate Concrete for Gamma-Ray
ihielding: Canasgian Jour. Technol., December 1952, p. 334; abs. Engr. News Record, vol. 150, No. 14,

pr. 2, 1953, p. 64.

3 Frommer, D. W., and Fine, M. M., Experimental Treatment of Barite Ores From Montgomery
County, Ark., and Morgan County, Mo.: Bureau of Mines Rept. of Investigations 4881, 1952, 11 pp.

u PullerF,‘ 113)[.5B1.9§gssigned to Berry Asphalt Co.), Pulverulent Asphaltic Composition, U. S. Patent
2,584,919, Feb. 5, 3

"1 Manns, Thomas J., Reschovsky, Margaret U., and Certa, Anthony J., Volumetric Determination of
Barium: Anal. Chem., vol. 24, No. 5, May 1952, pp. 908-909.
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WORLD REVIEW

Australia.—S. A. Barytes, Ltd., was said to be planning to double
the output of barite from its mine at Araparinna near Howker in
South Australia. This would bring output to 7,000 tons per year.'®

Belgian Congo.—Veins of barite are reported to have been located
at Moyen Congo (at Madimba) on the Bangu (in the Mayumbe) and
in Southern Katanga.!

Canada (Nova Scotia).—The deposit of barite at Walton, Nova
Scotia, was discovered about 1893; but exploration and development
of the deposit were not begun until early in World War II, when
supplies of barite from Germany were no longer available. At that
time Canadian Industrial Minerals, Ltd., began exploration in the
area. Diamond drilling indicated that the ore body was of consider-
able size, and it was decided to proceed, using a combination of
open-pit and glory-hole mining. The history of this operation and
the mining and milling methods used were described in an article.’®

TABLE 14.—World production of barite, by countries,! 1948-52, in metric tons?
[Compiled by Helen L. Hunt]

1948 1949 1950 1951 1952
16, 681 16,874 22, 890 21,021 312,000
4) 4 ®) 4 313,000
3,831 5,552 6,028 6,277 4,700
3,842 8,260 10,119 9, 645 3 7,000
310,000 6,010 6, 860 ®
, 860 42,763 70,013 89, 006 108, 257
2,141 1,461 , 1,095 ®
1 58 ® (O]
............ LI P 41
56,722 30, 295 33,349 26, 519 28, 800
............ 5 4,912 3,2 3,111
4 3 ®) ) ®
3 60,068 181,467 310, 896 417,479 345, 840
18,706 y 20, 799 29,3 21,679
23,514 21,457 12,155 3 7,621
7,035 5, 4,821 8,230
65,662 51, 583 54,426 76, 541 55, 256
Japan 3, 9, 14, 460 16, 704 14,112
Korea, Republic of - oo oo e 31,300
Peru 1,787 6, 350 3,031 23,015 9,104
Portugal ....._____ 406 427 128
South-West Africa.. N (— 73 25 P SR ORI
51 488 261 271
14,153 7,665 7,147 12,449 14,040
104 441 403
1,914 923 50 ® ®»
630 25 10 25
1,734 2,222 2, 268 2,038 1,718
123,719 119,216 98, 160 89, 981 4
705,642 663, 428 629, 060 767,092 918, 802
28,648 36, 445 29,730 24,822 34,819
1,375,000 | 1,400,000 | 1,525,000 | 1,825,000 1, 900, 000

1 In addition to countries listed, barite is produced in China, Cuba, Czechoslovakia, Mexico, North Korea
and U. S. S. R., but data on production are not available. Estimates by authors are included in total.
: %‘h:s iuta.ble incorporates a number of revisions of data published in previous Barite chapters.
stimate.
+ Data not available: estimate included in total.
s Excludes British zone.
¢ Includes witherite.

18 Mining World, vol. 39, No. 3, March 1952, p. 74.

17 Bureau of Mines, Mineral Trade Notes: Vol. 35, No. 5, November 1952, p. 47.

18 Campbell, G. G., Recovery of Barytes at Walton, Nova Scotia: Canadian Min, and Met. Bull. 485,
September 1952, pp. 532-535.

342070—56——13
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French Morocco.—The only producer of barite in French Morocco
in 1952 was the Compagnie Miniére et Industrielle du Maroc, which
mines a deposit at Djebel Irhoud about 40 miles southeast of Safi.
The company- has done considerable prospecting in another area
approximately 60 miles southeast of Marrakech near the Tichka Pass.
Although the mineral is said to be of good quality, transport problems
and operating difficulties due to the location of the deposit have pre-
vented exploitation.!®

Peru.—Expansion of the oil-drilling industry in Peru has brought
an increase in requirements for barite. In an effort to develop sources
of barite within the country a new mine was opened near Chiclayo
near the Sechura Desert where extensive exploration for oil was
expected to begin.?®

United Kingdom.—A temporary setback was reported in barite
mining in the United Kingdom; stocks were said to be high, with
many mines unable to dispose of their output. At the Devonshire
Baryta Co. mine, Bridford, Devonshire, operations had been cut
back. In the north of England the Silverband mine was closed down
and at Cow Green operations had been slowed down.2

Athole G. Allen, Ltd., announced suspension of development and
production operations at the barite mines at Closehouse and Lunehead,
Middletown-in-Teesdale.2?

18 Bureau of Mines, Mineral Trade Notes: Vol. 37, No. 1, July 1953, pp. 35-36.
0 Abs. from information received from B. A. Bramson, United States minerals attaché, Lima, Peru,

3t Mining World, vol. 14, No. 12, November 1952, p. 66.
# Metal Bulletin (London), No. 3718, Aug. 19, 1952, p. 23.



Bauxite

By Horace F. Kurtz?!

%

ARGE-SCALE expansion of bauxite mining and processing facili-
ties was proceeding in the West Indies, the Guianas, west Africa,
and south-central Europe during 1952. The demand that led to

the new developments resulted from a phenomenal expansion of the
aluminum industry, particularly in the United States, Canada,
Germany, and the U. S. S. R. These major aluminum producers
depended on foreign bauxite reserves for important quantities of ore.
Investigations of substitutes for bauxite continued in 1952, but none
had been proved competitive by commercial production. -

T~

World Production~__

MILLIONS OF LONG TONS

L

U.S. Production &3
plus imports, £33

o d %
1935 1940 1945 1950 1955

Fieure 1.—United States supply and world production of bauxite, 1935-52.

1 Commodity-industry analyst,
187
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TABLE 1.—Salient statistics of the bauxite industry in the United States, 1943-47
(average) and 1948-52, in long tons .

ey | 1918 1049 1950 1951 1952

Crude-ore production (dry equiv-
alent)

N 2,468,745 | 1,457,148 | 1,148,792 | 1,334, 527 1,848, 676 1, 667, 047
Imports (as shipped).__.._..____. 1,104,296 | 2,488,915 | 2,688,164 | 2,516,247 |1 2,819, 676 3,497,939
Exports (as shipped) - 176,412 54,113 34, 902 45, 406 89, 948 41,330
Consumption_____. 3,021,524 | 2,725,140 | 2,677,733 | 3,325, 304 3, 945, 667 4, 240, 891
‘World production. . .. 16, 897, 000 |18, 227, 000 |18, 344, 000 |18, 238, 000 110, 811, 000 | ! 12, 634, 000

1 Revised figure.

Bauxite consumption in the United States had risen steadily and
rapidly since 1949. Domestic production since World War IT had
shown only a slightly increasing trend, whereas imports had increased
over fourfold. Although the United States had been neither an
international supplier nor a self-sufficient nation in regard to bauxite
in recent years, it continued to have all of the alumina-production
capacity it required. All four alumina plants that were operated
since the war were expanded under the aluminum expansion program.
One new alumina plant began production in 1952, and a sixth plant
was under construction. - Aluminum is discussed in the Aluminum
chapter of this volume. :

DOMESTIC PRODUCTION

Mine production of domestic bauxite declined 10 percent from 1951
to 1952. Arkansas produced 96 percent of the 1952 total, and the
remainder was produced in Alabama and Georgia. Despite the re-
duced mine output, total shipments of crude and processed bauxite
to consumers increased. The quantity of crude ore that was dried,
calcined, or activated before shipment to consuming plants was only
slightly more than half that of the preceding year. Alcoa Mining Co.’s
change in operations from shipping dried bauxite to the East St. Louis,
I, alumina plant to sending crude ore directly to the new alumina
plant at Bauxite, Ark., was the principal cause of the decline in
- processing activity, although the quantity of ore calcined for the
abrasive industry was substantially reduced also.

TABLE 2.—Production of bauxite in the United States, 1948-52, by quarter years,
in long tons !

[Dried-bauxite equivalent]

Quarter ended— 1948 . 1949 § 1950 1951 1952
March 31 295, 488 320,157 322, 006 378, 031 426, 269
June 30 - 359, 284 204, 023 368, 256 502, 088 458,612
September 30 — 437,457 208, 926 293, 724 453, 564 312,370
December 31__....___.________________" 364,919 325, 686 350, 541 514,993 469, 796
Total ---| 1,457,148 | 1,148,792 | 1,334,527 | 1,848,676 1,667, 047

1 Quarterly figures adjusted to final annual totals.
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A review of the bauxite industry in Arkansas was published in
1952.2 All of the production came from an area near Little Rock,
Ark., in Saline and Pulaski Counties. About 84 percent of the output
was mined by open-pit methods.

The Alcoa Mining Co., the largest producer in 1952, mined bauxite
principally for its affiliated alumina company but also shipped dried
and calcined ore from its two plants in Arkansas to nearly all indus-
tries that use bauxite. The second largest producer, Reynolds
Mining Corp., shipped its entire output in crude form to the Reynolds
Metals Co.  The Dulin Bauxite Co. and the Riffe Construction Co.,
associated companies, were the only producers in Arkansas not di-
rectly aflliated with a company that consumes bauxite. The Dulin
crushing, drying, and calcining plant near Sweet Home, Ark., served
both companies, and bauxite was sold to most bauxite-consuming

TABLE 8.—Mine production of bauxite and shipments from mines and processing
plants to consumers, in the United States, 1948-52, by States, in long tons

Shipments from mines and
Mine production processing plants to consumers
State and year Dried- Dried-
bauxite As bauxite
Crude equiva- Value ! shipped equiva- Value!
lent lent
Alabama, Florida, and
Georgia:?

948, 74, 511 61, 807 $397, 222 59, 520 59, 474 $504, 556
65,137 53, 868 344,217 45,792 46, 407 425, 532

32, 706 27,192 161,274 35, 741 35,473 272, 320

38,807 33,402 217,774 39,122 38,123 363, 602

76, 582 63, 214 541, 000 50, 670 48,463 520, 550

1,649,926 | 1,395, 341, 8,299,486 1,430,688 | 1,314.069 9, 458, 476

1,287,358 | 1,094,924 | 6,433,964 1,232,883 | 1,132,330 8,119, 574

1,562,047 | 1,307,335 | 7,531,535 | 1,416,724 1,301, 374 9,277,076

2,153,786 | 1,815,274 | 12,259,742 | 1,583,320 | 1,493,557 [ 11,994,882

1,903,101 | 1,603,833 | 10,235,254 | 2,067,241 1,849,287 | . 14,084,274

1,724,437 | 1,457,148 | 8,696,708 1,490,208 | 1,373,543 9, 963, 032

1,352,495 | 1,148,792 | 6,778,181 1,278,675 | 1,178,737 8, 545, 106

1,584,753 | 1,334,527 | 7,692,809 | 1,452,465 | 1,336,847 9, 549, 396

2,192,593 | 1,848,676 | 12,477,516 | 1,622,442 | 1,531,680 | 12, 358, 484

1,979,683 | 1,667,047 | 10,776,254 | 2,117,911 1,897,750 | 14,604,824

1 Computed from selling prices and values assigned by producers.
3 Bauxite was processed in Florida in 1948—49.

industries. The American Cyanamid Co. and Consolidated Chemical
Industries, Inc., mined chemical-grade bauxite in Arkansas during
1952, and the American Cyanamid Co. also shipped dried bauxite to
the oil-refining industry. Both chemical companies operated plants
near the mines. The Norton Co. and the Crouch Mining Co. mined
and calcined bauxite exclusively for the abrasive plants affiliated with
each company. The Campbell Bauxite Co. purchased crude ore from
Arkansas producers and produced dried bauxite for the chemical
industry and activated bauxite for desiccating and oil-filtering pur-

2 %uskett, E. W., Mining Bauxite in Arkansas: Mine and Quarry Eng., vol. 18, No. 1 January 1952, pp.
5-19.
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poses. Activated bauxite was also produced from purchased crude
and dried ore by the Porocel Corp.

TABLE 4.—Recovery of processed bauxite in the United States, 1943-47 (average)
and 1948-52, in long tons

Processed bauxite recovered
Total
Yeur Orude ore
Drieq | Calcined or K
activated As 1?{11:1%
auxite
recovered equivalent
104347 (average) . - oo loooo__ 1,238, 808 845, 764 168,562 | 1,014,326 1,094, 605
1948 _ 688, 898 476, 921 68, 800 545, 721 584, 856
1949 - 597, 536 431,158 55, 544 486, 702 517,412
1950 I 657,798 480, 623 63,713 544, 336 579, 884
1951 1,059, 645 756, 060 103, 588 859, 648 914, 433
1952_ 576,430 397,067 56,191 453, 258 481,705

Bauxite production in both Alabama and Georgia increased in 1952.
The Alcoa Mining Co. produced chemical- and refractory-grade baux-
ite and operated a drying plant in the Eufaula district of Alabama,
and the D. M. Wilson Bauxite Co. mined refractory-grade ore in the
same area. The American Cyanamid Co. mined bauxite in central
and northwestern Georgia for use in the chemical industry and oper-
ated a drying plant near Adairsville, Ga. Bauxite from the south-
eastern States averaged about 53 percent Al,Os, 15 percent SiO,, and
1.3 percent Fe;0s.

CONSUMPTION

Bauxite consumption increased 7 percent to 4% million long tons
(dry basis) in 1952, an annual level surpassed only by the peak war
year 1943. Most of the increase resulted from a greater demand for
alumina to meet requirements of the expanding aluminum industry.
Production of primary aluminum rose 12 percent from 1951-52, de-
spite a severe decrease in the power available for reducing alumina to
metal during the last 4 months of 1952. ‘

Reports from consumers showed that 1,130,000 tons of crude baux-
ite, 2,996,000 tons of dried bauxite, and 197,000 tons of calcined and
activated bauxite were used during 1952. Imported bauxite com-
prised 63 percent of the total bauxite consumed in 1952, compared
with 53 percent in 1951. All major consuming industries used greater
quantities of foreign ore.

The geographical distribution of bauxite consumption was largely
determined by the location of alumina plants, which used 88 percent
of the ore. Two of the alumina plants were located in the bauxite-
producing area of central Arkansas, and the others were at Mobile,
Ala., Baton Rouge, La., and East St. Louis, Ill. Virtually all bauxite
used by the abrasive industry was consumed in the Niagara Falls
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TABLE 5.—Bauxite consumed in the United States, 1951-52, by industries, in

long tons
[Dried-bauxite equivalent)
1951 1952
Industry
Domestic | Foreign Total Domestic | Foreign Total
Alamina______________________ 1,563,663 | 1,801,260 | 3,364,923 | 1,382,041 | 2,339,588 3,721.629
Abrasivel.____. - 122, 644 181,792 304, 436 60, 546 194, 269 254,815
Chemical..._.._ - 90, 568 78, 954 169, 522 75, 670 82,119 157,789
Refractory. 14, 886 33, 687 48, 573 13,518 39, 861 53.379
Others 53,749 4, 464 58,213 52,439 840 53.279
Total oo 1,845,510 | 2,100,157 | 3,945,667 | 1,584,214 | 2,656,677 4, 240, 891

1 Includes consumption by Canadian abrasives industry.

area of Canada and the United States. Data on calcined bauxite
fused and crushed by the abrasive industry in Canada were included
with the consumption figures, since most of this material was returned
to the United States for manufacture into abrasive wheels and coated
products. The decline in production of abrasives from bauxite dur-
ing 1952 was attributed to the general decline in metal fabrication
resulting from a nationwide steel strike, which began on June 3 and
lasted about 2 months. The production of abrasives is discussed
more thoroughly in the Abrasives Materials chapter of this volume.
Georgia, Louisiana, Alabama, Tennessee, and South Carolina con-
sumed two-fifths of the bauxite used directly in the production of
aluminum chemicals. Plants in Delaware, New Jersey, Ohio. and
Maryland used another two-fifths. About 84 percent of the refrac-
tory-grade bauxite consumed in 1952 was used at plants in Missouri,
Kentucky, and Illinois. Although most plants producing aluminous
refractories were situated near refractory-clay deposits, the rising de-
mand for high-alumina refractories in recent years and the depletion
of suitable raw materials, such as Missouri diaspore, have forced the
industry to use increasing quantities of bauxite.

The 5 alumina plants of the aluminum producers had a total out-
put of 1,863,000 short tons of calcined alumina and 123,000 tons of
alumina in other forms in 1952. It was calculated that an average
of 1.91 long tons (dry basis) of bauxite was required to yield 1 short
ton of calcined alumina. An average of 3.65 long tons of bauxite
was used to produce 1 short ton of aluminum.

Much of the construction involved in increasing the alumina ca-
pacity of the United States to approximately 3.5 million tons per
year was completed during 1952. In October the Aluminum Ore Co.
new plant at Bauxite, Ark., began production. The annual capacity
of this plant was rated at 400,000 short tons of alumina using the
combination Bayer-sinter process for treating Arkansas bauxite.
During 1952 the Reynolds Metals Co. began constructing a new plant
designed to produce 365,000 tons of alumina per year from Jamaican
bauxite. The plant site was at LaQuinta, Tex., adjacent to the
aluminum plant near Corpus Christi, Tex.



192 MINERALS YEARBOOK, 1952

The 15 primary aluminum plants that operated during 1952 used
an estimated 97 percent of the calcined alumina and 91 percent of
the total alumina consumed. The other consumers of calcined alu-
mina have been classified into three groups: Producers of ceramic
products, including refractories, spark plugs, glass, and porcelain;
. producers of aluminum chemicals and fluxes and users of alumina for
its catalytic and adsorbent properties; and abrasives producers. The
chemical group used most of the commercial alumina trihydrate and
activated alumina, and nearly all of the tabular alumina was used for
refractories and spark plugs.

TABLE 6.—Production and shipments of selected aluminum salts in the United
States, 1951-52

1951 1952
Type of salt Produc- Shipped or used Produe- Shipped or used
= =
shor s Sho .
tons) ggg] Stlo‘g;t Value tons) ggg’; Stl;g;t Value
Aluminum sulfate:
Ammonium...... 4,582 3|, 4o swsnm | 5Em 4| 55 | 005104
(3] 1) 111 NN .
I i— 18,837 { 31} 187e| Lom134 | 17,206 { 4 (17666 | 1,498,208
enerals
Commercial. . 721, 620 15| 719,184 | 22,000,751 | 673,420 16 [671, 071 |20, 985, 600
Municipal . 14,425 6| ‘14987 | ‘348525 | 15,501 6| 15501 | 394 642
Tron-free...-.ooooe- 50,1 8| 4776 | 2,514,807 | 38,236 8 | 35,559 | 1,836,753
Sodium aluminate..__.. 10,178 8| 9,456 | 055431 | 11.3% 7 | 11,652 | 1,158,033
Aluminum chloride:
Liquid.- Jf msee| 4l 1) eseeos | 12,708 5| 12,47 | 60,506
rystal__ -
}237,617 { ! }’36,752 210,167,442 | 25,482 { L }25,8]2 6, 563, 227
Total oo 2868, 847 37 | 2861,963 |338,712,106 | 799,852 38 (795,283 |33, 611, 472

1 Producing companies reporting aluminum salts shipped or used. A company shipping more than one
kind of salt is counted but once in arriving at total.
2 Revised figure.

Although bauxite was the principal raw-material source of aluminum
for the aluminum salts production shown in table 6, clay, alumina,
aluminum, and alunite were used also. The overall decline in pro-
duction of aluminum salts from 1951 to 1952 was largely a reflection
of lower demand for commercial-grade aluminum sulfate, iron-free
aluminum sulfate, and anhydrous aluminum chloride.

STOCKS

Inventories at the close of 1952, excluding bauxite in transit,
were 17 percent greater than stocks on December 31, 1951. Stocks
of processed ore (dried, calcined, and activated) nearly doubled
during 1952. The increase largely reflected additions of dried ore to
serve the expanded operations at alumina plants. From January to
October 1952 the Reynolds Metals Co. exercised its option to purchase
crude bauxite from the Government-held nonstrategic stockpiles in
Arkansas. A total of 150,000 long tons (dry equivalent) was with-
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drawn during 1952, which brought the total since the first purchase
in 1950 to approximately 700,000 tons.

TABLE 7.—Stocks of bauxite in the United States Dec. 31, 1948-52, in long tons

Producers and proe- Govern-
€SSOTS Consumers ment Total 1
Year Drled
Proc- Proc- Crude and Tiec-
Crude Crude Crude ! bauxite
essed 2 essed 2 _ processed 2 equivalent

7,441 57,191 590,124 | 3,277,090 | 4, 586,447 4,023, 300
8,467 34,183 | 832,083 | 3,277,090 | 4,726,806 4,184,786
17,392 42,150 | 723,103 | 3,061,034 | 4,386,963 3,809, 765
18, 552 44,169 1,008,767 | 2,630,792 | 4,592,616 4,069, 796
35,440 45,840 |1,946,651 | 2,454,584 | 5,238,051 4,744,817

1 Excludes National Stockpile.
3 Dried, calcined, activated, and sintered.

All inventory data in this chapter exclude the National Stockpile.
During 1952 both metal-grade and refractory-grade bauxite were on
the Government’s purchase list of strategic materials for this stockpile.

PRICES

The average book values per long ton of bauxite mined and proc-
essed in the United States, as calculated from company reports for
1952, were as follows: Crude, $5.44; dried, $8.54; calcined, $19.92;
and activated, $67.06. The average prices of bauxite shipped to
consumers, f. 0. b. mines or processing plants, were $5.70 for crude,
$8.78 for dried, $19.91 for calcined, and $67.06 for activated.

Price quotations published in E&MJ Metal and Mineral Markets
in 1952, per long ton, were as follows: Domestic ore, chemical, crushed
and dried, 55 to 58 percent Al,Os, 1.5 to 2.5 percent Fe;O;, $8 to $8.50
f. 0. b. Alabama and Arkansas mines; other grades, 56 to 59 percent
AlL,Os, 5 to 8 percent SiO,, $8 to $8.50, f. 0. b. Arkansas mines; pul-
verized and dried, 56 to 59 percent Al,Os, 8 to 12 percent SiO,, $14
to $16, f. 0. b. Arkansas mines; abrasive grade, crushed and calcined,
80 to 84 percent Al,Os, $17, . 0. b. Arkansas mines; crude (not dried)
50 to 52 percent (Al,O; on a dry basis), $4.50 to 5.50, . o. b. Arkansas
mines. Beginning December 18, 1952, crude bauxite was quotfed at
$5 to $5.50 per ton. Also in December, the following quotations, per
long ton, were added: Imported bauxite, calcined, crushed (abrasive
grade) 83 to 86 percent Al;Os, $19.75 £. 0. b. port of shipment, British
Guiana; refractory grade bauxite (calcined), $24.20.

The average value of imported crude and dried bauxite (virtually
all dried ore), f. 0. b. foreign port of shipment on dock, as reported
by the United States Department of Commerce, was $6.63 per long
ton in 1952. By countries, the average values were $6.57 from Suri-
nam, $7.37 from Jamaica, $6.83 from British Guiana, and $4.75
from Indonesia. The average value of imported calcined refractory-
grade bauxite, at British Guiana ports, was $22.45 per ton. Exports
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from the United States, largely calcined abrasive-grade bauxite, had
an average value of $18.26 per ton.

The General Services Administration sold crude bauxite to the
Reynolds Metals Co. in 1952 at an average price of $6.63 per weight
equivalent of 1 long dry ton. The average analysis on a dry basis
was 50.6 percent Al,Os;, 11.3 percent SiO,, and 3.4 percent FeO.

Market prices for alumina and aluminum salts were published in
Oil, Paint and Drug Reporter. Throughout 1952 the following
quotations remained unchanged: Alumina, calcined, bags, car lots,
f. 0. b. works, 3.85 cents per pound; hydrate, heavy, bags, car lots,
freight equalized, $60 per -ton; and aluminum sulfate, commercial,
bulk, car lots, f. 0. b. works, $1.65 per 100 pounds.

FOREIGN TRADE *

During 1952 United States imports of bauxite, classified by the
United States Department of Commerce as crude, but including
mostly dried ore, were approximately 3.5 million long tons, the largest
quantity in history. An increasing dependence on foreign sources of
bauxite became evident as imports comprised 68 percent of the total
supply, as determined by adding imports to domestic production,
contrasted with 60 percent in 1951; moreover, the 1952 data reflected
only the initial phases of the domestic aluminum producers’ plans to
expand mining operations abroad.

TABLE 8.—Bauxite and aluminum compounds imported for consumption in the
United States, 1948-52

[U. S. Department of Commerce]

Bauxite (crude and dried) ! Alumina Other aluminum

compounds
Year
As imported Short Short
(long tons) Value tons | Value | Gong’ | Value
2,488,915 | $15,820,743 6 $3,547 | 5,559 | $124,167

2, 688,164 16, 353, 298 2176 19,192 | 1,472 46, 736
2, 516, 247 15,729, 855 2217 20,038 | 3,113 126,715
22,819,676 | 217,794,192 965 88,135 | 5,334 275,238
3,497,939 23,193,991 654 67,310 | 8,050 682, 932

1 Only small quantities of undried bauxite were imported. Complete data on imports of calcined bauxite
were not available. Beginning September 1950, calcined bauxite for refractory uses only was imported as
follows: 1950, 9 tons ($329); 1951, 18,642 tons ($405,438); 1952, 31,412 tons ($705,166).

2 Revised figure.

Surinam, the principal foreign supplier since 1928, provided 3,-
023,145 tons during 1952. The first shipments of Jamaican bauxite
for commercial use began in June 1952 and totaled 264,988 tons for
the entire year. All of the Jamaican ore was shipped, partly dried,
from the new operations of Reynolds Jamaica Mines, Litd., to Mobile,
Ala., for use at the Hurricane Creek, Ark., plant of the parent Reyn-
olds Metals Co. Receipts of dried bauxite from British Guiana
were 178,379 tons. In addition, all imports of refractory-grade cal-
cined bauxite in 1952 came from British Guiana. No shipments of
bauxite from Indonesia were reported following 19,425 tons received

3 Figures on imports and exports compiled by Mae B. Price and Elsle D. Page, of the Bureau of Mines,
from records of the U. S. Department of Commerce.
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in January. Indonesia was the second largest foreign source of
bauxite for the United States from 1948 through 1951. Trinidad
and Tobago (probably all South American ore) accounted for the
remainder (12,002 tons). Nearly all alumina imported in 1952 came
from Canada, and most of the other aluminum compounds came from
France and Canada.

About 54 percent of the total bauxite imports entered the United
States through the Mobile (Ala.) customs district and 44 percent
through the New Orleans (La.) customs district. The following
duties on imports remained unchanged throughout 1952: Crude and
dried bauxite, 50 cents per long ton; calcined bauxite for use in the
manufacture of refractories, $1 per long ton; other calcined bauxite,
15 percent ad valorem; alumina and refined aluminum hydroxide, %
cent per pound.

Bauxite exports, classified as aluminum ores and concentrates,
declined in 1952 to less than half the preceding year. Canada
received about 40,000 tons, largely calcined bauxite, and the remaining
3 percent was divided among 12 other countries. Canada, Colombia,
and the Philippines were the chief recipients of the aluminum sulfate
exported, and Mexico and Canada were the most important foreign
markets for the other aluminum compounds.

TABLE 9.—Bauxite! and aluminum compounds exported from the United
States, 194852

[U. S. Department of Commerce]

Bauxite (including bauxite concen- | . : Other aluminum
trates), long tons Aluminum sulfate compounds
e t]))rie% Sh Short
Asex- auxi ort or
ported equiva- Value tons Value tons Value
lent 2

54,113 86,284 | $1, 202,036 14, 342 $467, 622 3, 539 $599, 210
34, 902 57,628 512,779 14,706 554, 710 4,155 664, 018
45, 406 72,014 | 1,155,673 13,010 461, 653 4,393 742, 941
89, 948 138,916 | 2,217,426 19, 865 755, 897 4, 601 1, 067, 050

411 330 62,979 845,452 19, 743 706, 265 4,152 736,332

1 Classified as Aluminum ores and concentrates by the Department of Commerce.

2 Calculated by Bureau of Mines.
TECHNOLOGY

Papers and discussion from the 1951 clay symposium of the Ameri-
can Institute of Mining and Metallurgical Engineers, published in
1952, included information on the origin of bauxite deposits.* A
report on clays and bauxite in northeastern Mississippi, including
drill records compiled during World War II and a map showing the
occurrences of alumina resources in the Columbia River Basin, were
published by the United States Department of the Interior during

1952.5
Research on beneficiation and desilication of low-grade Arkansas

« American Institute of Mining and Metallurgical Engineers, Problems of Clay and Laterite Genesis:

Symposium, 1952, 244 pp.
§ Reed, Donald F., Investigation of High-Alumina Clays and Bauxite of Northeastern Mississippi:

Bureau of Mines Rept. of Investigations 4827, 1952, 84 pp.
Sohn, I. G., Geologic Environment Map of Alumina Resources of the Columbia Basin: Geol. Survey

Mineral Investigations, Resource Appraisals Map MR 1, 1952,
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bauxite was continued at the Bureau of Mines laboratories at Bauxite,
Ark. A report was released describing a method for treating high-
iron bauxite to recover both abrasive- and metal-grade bauxite and
an iron concentrate.®

Extraction of alumina from Jamaican bauxite on a commercial
scale was begun at the end of 1952. Although little had been pub-
lished on the technology of using these ores, the available data indi-
cated that Jamaican bauxite is low in silica, usually less than 3 percent,
and frequently less than 1 percent.” Analyses showed that the
Jamaican ore contained 17 to 23 percent iron as Fe;,0;, which was
considerably greater than most other commercial bauxites in the
Western Hemisphere. Alumina occurred predominantly as the
alumina trihydrate mineral, gibbsite, although the monohydrate,
boehmite, was present in significant proportions in most deposits.

. On August 19, 1952, the Munitions Board issued a set of specifica-
tions that would be used if the Government purchased metal-grade
Jamaican bauxite for the National Stockpile. ~The chemical require-
ments for the mixed boehmite-gibbsite bauxite from Jamaica com-
pared with the trihydrate ore specifications in use during 1952 as
follows:

Trihydrate, Mized,

Constituent ) percent percent
Alumina (ALOg) . _____________________ Minimum_____ 55.0 47.0
Silica (810g)__________________________ Maximum_____ 5.0 4.0
Total alkalies (as oxides)._______________ _____ do.______ 1.0 1.0
Ferrous iron (as FeO)___________________ _____ do.._.____ 3.0 3.0
Phosphorus (as P,Os) .. _________________ _____ do.._____ 1.0 1.0
anganese, chromium, and vanadium (as _____ do._____ 2.0 2.0
MnO;+ Cr;03+ V,05).
Loss onignition. _______________________ Minimum_____ ®) ®
1 50 percent of actual Al;Oj.
240 percent of actual Al;O03.

The first Jamaican bauxite used was largely gibbsitic. Consider-
ably more starch was needed to flocculate the muds from the digestion
operation in producing alumina from these ores than was required for
Guiana and Arkansas bauxites; however, rapid settling and a tendency
not to deflocculate on washing resulted. The sludges from the
Jamaican ore required more wash water and evaporating capacity
than would have been needed for Guiana bauxites but less than that
for high-silica Arkansas ores. Although the sludges from Jamaican
bauxite contained large quantities of iron, there was a low proportion
of silica, usually present as sodium-aluminum silicates. The low
silica_content of the ores also had the effect of reducing alumina and
soda losses. Inasmuch as higher temperatures and caustic concentra-
tions have had to be applied to dissolve European monohydrate
bauxites, the efficient use of Jamaican bauxite containing a large
proportion of its alumina as boehmite was expected to require more

¢ Calhoun, W. A., Powell, H. E., and Hodshire, J. F., Beneficiation of High-Iron Arkansas Bauxite Ore:
Bureau of Mines Rept. of Investigations 4841, 1952, 12 pp.

7 Zans, V. A. Economic Geology and Mineral Resources of J: amaica: Geol. Survey Dept., Jamaica, British
West Indies, Bull. 1, 1951, pp. 19-22.

Schmedeman, O. C., First Carribbean Bauxite Development: Eng. and Min. Jour., vol. 151, No. 11,
November 1950, pp. 98-100.
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soda in-process and different autoclaves from those previously used
to treat gibbsitic ore.®

During 1952 the Bureau of Mines virtually completed modifications
and additions to an experimental alumina plant at Laramie, Wyo.
Construction of the plant was begun in December 1943, but the
project was terminated at the close of World War II before the plant
was completed or operated. The project was reactivated to test the
feasibility of producing alumina from anorthosite occurring in the
vicinity 1n virtually inexhaustible quantities.® The broader objective
was to gather information on technology, equipment, product and
byproduct purities, and costs that WOU%({ aid in evaluating the use
of clays and other aluminum silicates that have been considered
potential sources of alumina. Although the plant did not have a
capacity comparable to commercial-size plants, the operation should
be large enough to permit translation of the data for industrial appli-
cations. KEssentially, the process was to consist of leaching a sinter
produced from anorthosite, limestone, and soda ash. The liquor
was to be autoclaved, carbonated, and calcined to recover alumina;
the residue may have potentialities in cement manufacture.

Several studies of titanium and the minor elements occurring in
Arkansas bauxite were made during 1952.1° The Bureau of Mines
investigated procedures to concentrate the columbium-titanium
minerals from black sands removed as was