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The Wisconsin Engineer. i 

PRATT & WHITNEY CoO. 

ey ao Ms 

FIVE SIZES | Ca ee 2 | 1} x18 inch. 

‘ a es 2x 26 inch. 
gx 4} inch. : ‘ i i aa8 inch 

oes 1 i 
1x10 inch. 7 : ; 35 36 inch. 

i eee a Ras % 
.~ rk ha 

1x 10 inch New Model Turret Lathe. 

SEND TO 136 LIBERTY ST, NEW YORK, FOR CIRCULAR. 

PRATT & WHITNEY CO. 
WORKS, HARTFORD, CONN. MAIN OFFICE, 136-138 LIBERTY ST., NEW YORk. 

OFFICES: Boston, 144 Pearl St.; Philadelphia, 21st and Callowhill Sts.; Pitts- 

burgh, Pa., Frick Bldg.; Chicago, 46 South Canal St.; St. Louis, 514 

North Third S+. 2 

s 9 John A. Roebling’s Sons Coa., 
Manufacturers of 

Wire Rope G Wire 
Telegraph Wire 2% Trolley Wire 

Illustrated Pamphlet on Transmission of 

Power by Wire Rope sent free of 

charge on application. 

RRR 

lAgencies and Branches Main Office and Works 

New York, Chicago, Cleveland, 
ben teense Trenton, N. J. 

Please mention the Wisconsin Engineer when you write. 

1-Eng.
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x = = sans HEADQUARTERS 

- lo A K ‘A FOR 

A // vA MACHINISTS TOOLS = ed Y j} 
bf / Certs Se SAVE YOU 

2 | [stam ||7N] prom 10 to 30 Percent. 
IG = Ir Ge we — rs SISA xroncKe : F- 4/ || KRONCKE BROS. 
ee J \ | West Corner of the Park. | 

“| MANDEL Distance 

Telephone Engraving Company 

Main Engravers and We lead the Northwest 

Designers for —— geinecomparan; besneand 
Ee by 1 all Purposes WRITE US. 

Cawker Blidg., Milwaukee, Wis. 

““NoT How CHEAP, BUT How Goop”’ 

aay, 
CSEETING OSTA ean UN ANN | 

Cee) T,. SEG 
NO/SON: 

Why not pay a reasonable price and 

get the best of printing? We can 
give you just what you want in 

Programs, Invitations, Cards, 

Menus, etc., at moderate prices. 

Please mention the Wisconsin Engineer when you write. 

| 

ee eeeeeeeeeseseaesesesai‘“‘i‘i‘i‘ él |



The Wisconsin Engineer. iii 

ESTABLISHED 1845. 

W.&L. E. GURLEY, 
: TROY, N. Y. 

Largest Manufacturers in America 

Of Civil Engineers’ and Surveyors’ Instruments. 

oo —— ff “t ; 

5 fli _\=\cS\- eee” s 
& iN Ae Z —giaee 3 aly \a i Se = 

- Cle nl Mie N43 _-= 
eS — I es ae & 3 e Sa | WT ee coil 4a G 

wal wee i WA WW rae JE" # 3 
5 CNT" "\ ———— Siig oN 5 a i XS | Hoy Ly ti) Sanh Yo 

= NS i P\\\ of Ton - 28 o | 
5 i) Mn Se Kia 0 33 @ 
° cay © Bas 

eer ND ee .\ e 3 =, aoe A \ cee 
a 3 i Ware a (") V\ 9 a = a |e \ ‘ 
a & [EF ¥j \ ‘\ 3 7 & 

5 2 | Ni i Bae } 2) | i & go 
2 2 | _ Sze <n a alla = % * 3 

S a einige es —— Werte 2 = eae = | i oe nn 
Aj iti Reon > — aie 

v it Mircea”. TR = 4 
- = pC co =) Foo @ 

g 8 eral. * oe § 
2° Goneal (9p) oat.i 1) ze ° 

rr aR “Be 

- Ss <a so 8 
a PAYAL hm 
9 fie ih nee) 8 

Sa Coe bo eee > ; be acceeeearer arg. 5 
2 fj ae if a " e 
a fig |i A Alig 3 5 J Wich ||) SB |" IAN SGTILAS g g {A Wa 4 
- Lf ? 

Coen | Ne SAVE 
The engraving shows our No. 16 Engineers’ Transit, 5-inch needle, with limb read- 

ing to 1 minute, and with 6-inch vertical are and vernier moved by tanget screw and 
reading to 30 seconds, level on telescope, gradienter combined with clamp and tan- 
gent and tripod. Price as shown, $198.00. Our latest illustrated catalogue and price list 
mailed on application. 

Please mention the Wisconsin Engineer when you write.
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TTT MITTIN 7 i HMTMITTTTTT TT TTIMTTTTITITTTTTTTITT] MM MOT MTT TM 
i i | | i | | | | i | | 

nt \ LN 

ol Ne aS | ni a i i | | Lm Sy SI | a cite dl ‘ nee 1 i i | | | nN nt | MTT cll | CT 

| ‘ i (| | wall | 
i TIT = 

| im a | | | l AUN A HH 

| | am by at | 7 , fa ay 
Al coll p, eel » fH i 

bolle" i: C= Ptr | ACO AA TAT ¥ EY 4 ry UCC i 
1 re * San MS ‘amy, + 

Learn by Mail Cu re ey 29 OM E& Send for Proofs 
Five years ago the uni. Jey Be Ed: Pg a a ms Learn from the “orixi 
versaily acknowledged fie Oey wy k wm ye MSs nal school” you hear so 
first school of advertis- ., a ge Bk AM much about. It is con. 
ing in the world was [gute 1 i g ceded by leading mer 
founded by Epwarp » ©, .4 chants that it is the one 

'T. Pace and SAMUEL ee Samal er] SY RSME AM factor to strengthen a 
A. Davis. During this , Ee 4 - young man’s prospects. | 
time they have placed (ga yer u There is no better step- fil 
scores of .graduates in =a ee 5 ee é ping stone to promotion ff 
remunerative positions, 6 than a knowledge which fi 
and taught hundreds of a el a will increase your ability fil 
business men the correct a. he to improve the business of fi 
methods of advertising. . F Gg as re your concern. | 

THESE FACES MEAN SOMETHING i 
“They are the faces of men and women who have answered our advertisements during the past five i 

years with a full appreciation of the fact that advertising is the foundation upon which a business man’s {ff 
success must be built. Learn from the oldest, biggest and most substantial institution of its kind in the 

world, Learn from the founders themselves. Do you reillize the full significance of these facts to you? 
When we say, we can positively teach you advertisement writing by mail we simply reiterate what 
those who have graduated and profited by our instruction are saying for us. Our lessons are for each 
individual, and just as personal as if you were the only student. il 

| 
i « Concerns desirous of engaging competent advertisement writers capable | 

Notice to Employers: of earning $25 to $100 per week are requested to communicate with us. | 
jj ‘We have placed successful ad-writers and ad-managers in some of the largest houses in the world. } 

When you enroll in the PAGE-Davis ADVERTISING SCHOOL you are not experimenting or being ex- | 
perimented upon. If you write we will send you our 64-page prospectus and a bundle of affidavits 
from our students free. } 

P Davis Co | | age - | 
Suite 95, 90 Wabash Ave., Chicago / 

Please mention the Wisconsin Engineer when you write. 

| 

ee



The Wisconsin Engineer. Vv 

COMPLETE MOTORCYCLE FOR $23.50. 
For $23.50 and a little of 

oo your spare time and mechan- 
ae % ical skill, you can have a mo- £, ED 

es "=| torcycle equalto any first-class sey | J on 
ay see >] machine on the market. ries lec 

Te Eg a ae ee For the above price we sup- |) = 
ee mer | ply complete set of castings, Cie | 
bag m6) «and full detail blue prints, for SS) | fe 
a : mem 6 | «613% H. P. air cooled bicycle SSS 
[a . pea «=| «motor same as cut, and all the 36 | | 
eo he 3 4 mam § «accessories; the induction coil, i Et reat 
booe 2 =: | spark plug, and cut gears, are fe is : 
Po Cf} finished and ready for use, |\@* XQ 
ok eee and we give you all the other \@® \ 

<< P Buf ae parts in the rough, with full | QY \ | i \Naes . waka onrernes ee \ | detail blue prints, for finishing colt tty ls 
oS BX | them. If you are interested, \ f ] 
wie, . A] we will be pleased to send you \ @ l 
thee A F} our printed matter, giving full \ ci y/ 
ee nN eet / 4 particulars, and prices of cast- fs 

aan ae Ings, accessories and finished 
LC eee. «=|: motors, both for bicycles and . 

Se ES —s | automobiles. Send us your ad- Section eat H. P. 
134 H. P. Motor Complete. | dress today. We will please . 

you. 

THE EUREKA MFG. AND SUPPLY CO., 
BOX 81, ST. PAUL, MINN. 

Send for Sample Copy of i 

E e ° R d | * 

The ngineering ecor Catalogue of Architectural, Scien- 
a : : | tifie and Technical Books. 

Civil, Municipal Building and FREE Prospectus for 1902, for “Architects? 

Industrial Engineering, also | and Bullders’ Magazine,” monthly, 

Reliable News of Projected | WM. T. COMSTOCK, Pub., 23 Warren St., 
Work in these lines. | N.Y. 

114 Liberty St., New York City 

— See 

Clothiers, Hatters, Furnishers and Tailors 
We specially cater to the U. W. patronage. 

Please mention the Wisconsin Engineer when you write.



vi The Wisconsin Engineer. 

The following numbers of the Wisconsin Engineer: 

Vol. I, No. 2 

Vol. II, Nos. 2 and 4 

Vol. VI, No. 1 

If you have any other numbers let us Know, 

we have calls for them and may be able to 

sell them for you. Write, stating terms. 

B ks f E ineer 
Ramaway Cerves axp Eartrawork by Prof, C. FRANK ALLEN, 

S. B.. M. A. M. Soe. G. E. A well known authority on this 
subject, Limp ledthefisicrcancesavsncnescrreneenceesier BAO 

NEARLY READY! The tables for the above book which will be 

‘fa separate book, or both bound in 1 vol, Write for par- 
ticulars. 

PioypHase Evecrric CcrRENTS AND ALTERNATE CURRENT Mo- 
‘Tors by Prof. Si.vanus P. Taompson, D.Sc., B. A., FL R.S. 
containing 508 pages, 858 illustrations, 8 folding plates, 
and 2 colored diagrams, Cloth ....... cece cece cece reece 85,00 

Sysrexatic TREATISE oN EtxecrricaL Measurements by H.C. 
PARKER, Ph. B., 8VO. ClOth.... cc. 0e eee cee cece eee cece sees $1.00 

Ay ELemenrary Text-Boox ox Steam Eneryes AND Bon ers by 
Prof. J. H. Kineary. D. E., third edition, enlarged, 8vo. 

JUST OUT! New edition of Robinson's Gas AND PETROLEUM 
ENGINES, A new book of 950 pages, profusedly illustrated 
in 2 VOIS., ClOUN..... cece cece eee eeceeeee ce ee tees tere eeeeteees $8.50 

Send for our new 200 page Catalogue. 

SPON & CHAMBERLAIN 
Publishers, Beoksellers 125 Liberty Street, 

and Exporters. NEW YORK, U.S.A 

Please mention the Wisconsin Engineer when you write.
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Northern Electrical Mfg. Co. 
Madison, Wis., U. S. A. 

Engine Type ae 4 l. (ienerators 3 . 
——————— Belted Tye . " a 

apes S [Sg Me. fran 
Direct or Alternat- | fT Ae 9 Motors ‘ > Seg ae & 

=== ~ing Current. c. a a 

Specially adapted Dn) S y =i to shop and fac- abe wos se 
tory use. 4 a oa 

Particular attention given aN a oe M 

to equipment of od " it 
7 Z : Nae 

Shops, Factories and ™ en 
Mines. ; 

Nothing spared to enable Northern Back-Geared Motor. 
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RAILWAY FREIGHT RATES. | 
An address delivered by J. N, Faithorn, Vice-President of tbe Chicago & 

Alton Railway, and -President of the Chicago Terminal Transfer R. R., 
before the College of Engineering of the University of Wisconsin, 
Jan. 23, 1908. F 

Gentlemen of the University of Wisconsin: Even those 
who have given but a passing thought to the development of 
the railroad traffic of this and other countries, cannot, upon 
reflection, havefailed to marvel at its tremendous growth 
during the past fifty years, and the object of my remarks 
this afternoon is to endeaver to convey, as well as I can, 
information as to the manner in which the adjustment of 
freight rates has been effected to keep pace with the con- 
stant increase in freight traffic consequent upon the devel- 
opment of newcountry, the establishment of new centers of 
industry, the increase of population, and the great expansion 
of the material wants of the people, so that to-day, while 
by no means perfect, in all its details, the system that prevails 
is reasonably adequateto meet the needs and exigencies of 
the business of the country. 

While it has been my lot tobe engaged in one capacity 
or another, with the traffic departments of railroads for now 
about thirty years, I must confess that I have not given traf- 
fic matters much thought as a student, and hence, my re- 
marks are based simply upon my own personal experience. 

Going back to the year 1870; the railroad situation of this 
country was then radically different in character to what it is 
at the present time: The mileage was not nearly as great, 
and while I have no figures at hand, it is entirely within 
bounds to say, that the total mileage was less than one-half 

81



82 The Wisconsin Engineer. 

of what it is at present, and furthermore, competitive lines 

were but comparatively few in number. The mileage was 

reasonably sufficient to meet the then needs of the people, 

but there had been no marked subdivision of the traffic by the 

building of competitive or parallel roads. Thus, for instance, 

there was but one line at that time from the Missouri River 

to the Pacific Coast, namely, the Union Pacific and the Cent- 

ral Pacific. Now there are six transcontinental lines. Sparse- 

ly settled districts, such as Iowa, Minnesota, Dakota, Neb- 

raska, Kansas, Texas, etc., had railroads, it is true, but not 

in the sense that they exist now, and hence the traffic prob- 

lems presented were comparatively simple, for the reason 

that there was not the competition between the carriers that 

naturally resulted later from the construction of competitive 

railroads. Even as late as 1888, or thereabouts, there were 

in the State of Kansas but thirteen points within its boundaries 

that were reached by two or more railroads. In the State of 

Nebraska there were but eight of such points. The reason I 

recall these facts is because at that time it was my duty to 

administer what was known as the Eight-point Nebraska 

Pool, and a colleague of mine performed a like service for the 

Thirteen-point Kansas Pool. To-day, I have not counted 

the number of junction points in Kansas, nor Nebraska, but I 

feel perfectly safe in saying that in the former State the num- 

ber is not less than one hundred and fifty, and in the latter, 

probably seventy-five, or thereabouts. It will be readily 

seen, therefore, that the tremendous increase that has taken 

place in the competitive situation, has caused the Traffic De- 

partments of railroads to assume more and more importance, 

until to-day, it isa recognized fact that the Traffic Manager 

has become an essential part of the railroad administrative 

machinery. | 

It naturally was the case that competing railroads first 

came into being in the more thickly settled portion of the 

country, and about the year 1870 it became evident to those 

in charge of traffic affairs in the Eastern States, that it would 

be necessary to establish a defined plan for the making of
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rates in that territory, and under the able guidance of the 

late Albert Fink, a system was evolved which to-day contin- 

ues to govern, in a general way, the territory east of the 

Mississippi River, as far south as Cairo, Ill., and north of 

the Ohio River. In brief this system is as follows: Freight 

rates from the East to the territory within the boundaries de- 

fined, and also in the contrary direction, are ascertained by 

taking the rates from or to New York, as the case may be, 

and regarding the rates between that city and Chicago as 

representing one hundred per cent., rates between New 

York and other points being determined ona percentage re- 

lation to this Chicago rate. Thus, for instance, the rate 

from New York to Chicago, on any given article of freight, 

being represented by one hundred per cent., the rate from 

New York to Peoria, Ill., has been fixed at one hundred and 

ten per cent. of the New York-Chicago rate, and so with all 

of the various points throughout the territory spoken of. 

This system governs what might be termed the through rate 

adjustment. From Boston, Philadelphia, Baltimore, etc., the 

rates are on the same basis as New York, subject to various well 

defined differences in special cases. Rates between points 

comparatively near to each other, and within the boundaries 

of the same State, are reached frequently in another way, to 

which reference will be made later, but it will be observed 

that the scheme of rates above outlined is a complete one, 

and has the elasticity which is so essential to the proper rel- 

ative adjustment through the territory covered. The rates 

thus established are made subject to a classification, known 

in railroad parlance as the ‘‘official” classification, the word 

“official” being used simply to designate the classification. 

In this classification is described the various articles trans- 

ported by railroads and the number of classes is six, and 

known as First, Second, Third, Fourth, Fifth and Sixth 

classes. 

Throughout the territory west of the Mississippi River from 

the international boundary line on the north to the mouth of 

the Mississippi River on the south, an entirely different sys-
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tem exists. In this territory, and for that matter, reaching 

as far east as Chicago, on business between that city and the 

West, the rates are made by what might be termed an arbi- 

trary adjustment. There is no percentage scheme that ap- 

plies, but rather the rates are expressed in actual figures, 

subject to well defined and understood differences as between 

the various points of origin and destination. To illustrate, 

the rate from Chicago to Kansas City on first class freight 

being known, the rate from St. Louis to Kansas City is also 

known, because of an established differential, which happens 

to be in this particular instance, twenty cents per one hun- 

dred pounds on first class freight. In other words, the rate 

from St. Louis to Kansas City is twenty cents less than the 

rate from Chicago to Kansas City on all articles listed as first 

class under the existing classification, which I will shortly 

refer to. The classes are known by the following numbers 

and letters: First, Second, Third, Fourth, Fifth, and A, B, 

C, D, E, and each class, whether numbered or lettered, car- 

ries its established differential, and this, of course, is not con- 

fined to the cities of St. Louis and Chicago, but also governs 

all other points and districts, such as Peoria, Springfield, Ill., 

and the numerous river points north of St. Louis, such as 

Hannibal, Burlington, Quincy, etc. There isa fixed relation 

between the rates from the various points and districts to the 

territory west of the Mississippi River, but that relation is, as 

before stated, determined by actual differences and not by 

percentage adjustment. These actual differences are not al- 

ways the same to all points of destination; thus the rates 

from Chicago to what are known as Pacific coast points, 

namely, San Francisco, Portland, Los Angeles, etc., do not 

carry the same difference above the St. Louis rates as is the 

case to points in the States of Kansas, Nebraska, etc., but 

the principle remains unchanged. 

In this territory the class to which freight belongs is de- 

termined by what is known as the ‘‘Revised Western Classi- 

fication,” a document which has reached quite voluminous 

proportions, and contains a description of almost every arti-
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cle that is likely to be shipped. The list is being continually 

added to through the medium of an organized body known as 

the Revised Western Classification Committee, made up of 

representatives of all the railroads in the territory heretofore 

described, and I might state in this connection that the same 

method of procedure obtains in the eastern territory already | 

alluded to with respect to the ‘‘official” classification. Meet- | 

ings of the committee are held ordinarily about once in six 

months, at which time all requests from shippers and others 

for revision of classification to suit their needs are considered 

and acted upon, with the result that the classification is con- 

tinually being added to; perspicuity being the chief object 

sought to be obtained, thus enabling the railroad employe 

whose duty it is to receive and classify freight to act intelli- 

gently and without being required to exercise his own judg- 

ment any more than absolutely necessary. 

I can recall as late as 1880 to 1882 that the Revised West- 

ern Classification, so-called, was contained on not to exceed 

four pages of print eight by ten inches in size. To-day the 

classification constitutes a book of one hundred or more of 

such pages. When the classification was small it was my 

duty, in the position which I occupied, to issue the Revised 

Western Classification from time to time, there being no com- 

mittee then intrusted with the work, and the documént was 

remarkable chiefly for the difficulty that the Receiving Clerk 

got into in endeavoring to interpret it, rather than for any- 

thing else. 

The territory west of the Mississippi River, before spoken of, 

has been subdivided into three general divisions—the Western 

district, so-calied, the Texas district, and the Pacific Coast 

district. Throughout the three sub-territories, however, the 

Western Classification governs, and rates are made, as before 

stated, on the basis of fixed differences between the various 

points of shipment, but in the Texas territory, for instance, 

which includes the State of Texas and Indian Territory, there 

are numerous exceptions to the classification, which apply 

only to that particular territory. These exceptions have been
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made from time to time to meet the traffic conditions. Thus, 

without referring to the map, it can be readily appreciated 

that the State of Texas can be reached by lines of travel 

through the medium of the Gulf of Mexico by vessels to the 

ports of New Orleans and Galveston, etc., and with a com- 

paratively short railroad haul, freight can be moved from the 

eastern seaboard into Texas, whereas the lines running intu 

Texas from the North and the Northeast can only handle 

such traffic by all rail. The effect of this has been to cause 

a very large portion of the State of Texas to be placed upon 

what a railroad man calls a ‘‘flat” basis. That is to say, 

rates to ‘‘Texas common points” from Chicago, St. Louis 

and the Eastern districts (the term ‘‘common points” means 

points reached by two or more railroads) are uniform in char- 

acter. Thus, the rate to Dallas, Texas, from Chicago is the 

same as to hundreds of other points in Texas, many of which 

are hundreds of miles from Dallas, Texas, and nearer or more 

remote from Chicago than is Dallas; and in turn the rates 

from other points, such as St. Louis, etc., being made on a 

fixed difference below Chicago, it follows that the rates 

from such other points are also on a ‘‘flat” basis. 

The Pacific Coast territory, which embraces the States of 

Washington, Oregon and California, is governed by the Re- 

vised Western Classification, subject to various exceptions, 

and in addition, in consequence of competition of vessels by 

way of Cape Horn and the Isthmus of Panama, rates to the 

fringe of cities along the Pacific Coast are lower in many 

instances than are the rates to points East thereof. Thus, 

for instance, on a given article of freight from New York to 

San Francisco, of a character readily transported by water, the 

rate would naturally be lower than from New York to Vir- 

ginia City, Nevada, a point in the interior of the country. 

The general plan under which rates to those interior points 

are determined is by charging the rate to a Pacific Coast 

town, plus the rate from such Pacific Coast town back to the 

point in the interior to which the freight is destined. At 

first blush this might not be thought fair to the interior point,
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involving less transportation effort on the part of the carrier 

than to the Pacific Coast point, but the railroad companies | 

involved have urged in justification of their action that to re- | 

quire the rate to the Pacific Coast point to be the measure of 

the rate to all other points East thereof, would compel them 

to forego endeavoring to compete with vessel transportation, 

thus benefitting no one but the vessel owner, but inflicting 

loss upon themselves, and it has been held by the courts and 

the Interstate Commerce Commission (hereinafter referred to) 

that such a rate adjustment is not unreasonable, provided the 

rates to such interior points are of themselves reasonable. 

It should be understood that in addition to charges that are 

determined by the application of the classification and the 

rates established for the various classes throughout the 

United States, that many rates are made on specific articles, 

and these are known ascommodity rates; thus it is the prac- 

tice to accept grain, live-stock, lumber, cement and a number 

of other articles which are competitive between markets, etc., 

on what is termed acommodity rate basis. These commodity 

rates are made from time to time as the circumstances appear 

to render necessary, and in some cases the differences or dif- 

ferentials are fixed arbitrarily, or again the differential that 

would apply to the freight, if charged for at the class rate, is 

used in determining the relative rates from the various 

shipping points. Railroad companies are naturally very loathe 

to put articles into the commodity class, so called, except- 

ing in extreme cases. It is interesting to note the efforts 

and arguments that are made by shippers who seek to have 

the property which they handle eliminated from the classifi- 

cation andclass rates, and much of the time ofa traffic manager 

of a railroad is spent in endeavoring to weigh in the balance 

the pros and cons, of such effort, with a view to adjustment of 

such questions for his road as will best conserve its interests 

and enable the mauufacturer or dealer to develop his busi- 

ness. 

It will be noted that the foregoing general description of 

rate adjustment covers all of the United States, excepting
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what is known as the southeastern territory, namely, the 

country east of the Mississippi River from Cairo to New 

Orleans and south of the Ohio River. In this territory an- 

other system of rates prevails. The classification is known 

as the ‘Southern classification.” The adjustment of rates 

on business from the territory north and west of the Ohio 

River is reached by the application south of the Ohio River 

of a uniform basis from all crossing points or gateways, such 

as Cincinnati, Louisville, Evansville, etc. Traffic, however, 

from the eastern country can reach this territory through the 

medium of the ports of the Atlantic Coast and the Gulf of 

Mexico, and therefore, rates exist in the southern territory 

upon the basis of competition of vessels to such ports as New- 

port News, Savannah, Charleston, etc., plus the short haul 

rail rates, thence to the interior of the country; the a//rail 

rates to the southern territory being made to meet this 

competition, and, as in the case of the Pacific Coast district, 

it is the practice of the lines in this section to confine the 

application of what might be referred to as the low rates thus. 

forced upon them to the points actually reached by the roads 

leading from the South Atlantic or Gulf of Mexico ports. 

To illustrate: The rate from New York to Atlanta, Ga., 

might be lower than to a point nearer to New York, but not 

reached by a line from the Coast. This method of adjust- 

ment on the part of the southern roads has been the subject 

of more or less controversy, as to the validity of the general 

principle adopted, but it has been upheld by the courts of 

the land on the ground that, given a rate that is reasonable in 

itself for the service performed, no obligation rests upon the 

carrier to lower the rate simply because, in order to meet 

competition, it makes a lower rate to another point and yet 

performs more service in length of haul. 

It will, therefore, be seen that the United States is divided 

into three grand groups, namely, the Eastern, Western and 

Southern, with a sub-division, more particularly of the West- 

ern group into the Western, Texas, and Pacific Coast sub- 

groups.
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So far, I have endeavored to outline in a general way, the 

systems prevailing throughout the country which have been 

instituted and maintained by the Railroad Companies them- 

selves, but within practically the last thirty years there has 
gradually grown up a system of State supervision of railroad : 

rates on traffic passing between points confined within one | 

state, and to-day there is scarcely a state in the Union that | 

has not its railroad law and maximum rates, anda schedule of 

rates is in effect in at least one state, namely, Texas, as a 

tariff of absolute rates which cannot be deviated from by the 

railroads, either by increase or decrease thereof. These states, 

also, by their properly constituted authorities have formulated | 

classifications of freight, the same in general character as 

those spoken of heretofore, according to the location of the | 

state, but frequently radically different in minor features, or 

where, in the wisdom of the state authorities it has been 

deemed advisable to, by this means, endeavor to foster a parti- 

cular industry of the state. These state provisions and class- 

ifications are naturally a source of more or less perplexity to 

the railroad companies, as frequently they interfere seriously 

with the general scheme or rates established by such railroad 

interests, and an adjustment which ordinarily would be made 

by a railroad is prevented because of the failure of the state 

rate to coincide. ; 

There is an axiom, if I am not mistaken, that says that 

“The whole is equal to the sum of its parts,” and it can read- 

ily be appreciated that if a specially favorable rate within the 

boundaries of any one state exists, and given that this special- 

ly favorable rate, added to the rate outside of the state, 

makes less than the through inter-state rate established by 

the carrier, that there is great danger of the higher through 

rate being broken down, and hence the efforts of the railroads 

are naturally directed to the maintenance of the state rates, 

so called, on a plane at least sufficiently high to protect the 

integrity of the inter-state rates made by the railroads them- 

selves. Simply to illustrate my meaning in this respect : 

The State of Iowa has what is known as a maximum rate
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schedule, and the shortest distance across that state be- 

tween the Mississippi River and Missouri River, is, as I 

remember it, about 207 miles; hence it will be readily seen 

that the highest rate that can be charged by the railroad 

company between the point in Iowa on the Mississippi River 

and the point in Iowa on the Missouri River, which are 

207 miles apart, is the tariff provided by the Iowa 

Railroad Commissioners for 207 miles. Now, in turn, it 

has been decided by the railroads, and has become, it might 

be said, an unalterable law, that whenever a rate prevails 

from any Mississippi River point between St. Louis and 

Dubuque, Iowa, both inclusive to Council Bluffs, Iowa, the 

same shall be applied from all of such Mississippi River points 

to Council Bluffs, Iowa, and it has further been settled, that in 

no case shall the rates from Chicago to Council Bluffs, Iowa, be 

more than a certain fixed difference or differential above 

the rate from St. Louis. Thus it will be seen that the 

rates applied by the Iowa Railroad Commissioners fixes the 

rates from Chicago to Council Bluffs, lowa. This is simply 

an illustration. There are many parallel cases, and I might 

say further, in elucidation of the foregoing, that it is also an 

unalterable law from a railroad standpoint, that given a rate 

from Chicago to Council Bluffs, Iowa, no higher rate shall be 

made from Chicago to Kansas City, Mo., and as the rates to 

Kansas, City, Mo., fix the volume of the rates to ‘‘common” 

points beyond, based upon the fixed differences that I have 

referred to herein, it can be readily seen that a reduced rate 

to one point can freqnently prove very far reaching in its 

effects, owing to the conditions and precedents that govern 

the situation. 

In addition to the protection of the state business by the 

state authorities, as spoken of hereinbefore, a law was passed 

by the national government and became effective in 1887, 

which is known as the Interstate Commerce Act. It has been 

amended somewhat since that time, but not in any sense cur- 

tailing the supervision of the national government through 

its constituted authority, the Interstate Commerce Commis-
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sion. In general terms this act was passed to prevent dis- 

crimination as between individuals or between localities and 

to insure the application of reasonable rates. Unlike the 

state authorities the national government has made no effort 

by its law to establish rates as of themselves, other than to 

provide that the same shall be reasonable, excepting that it 

is provided in the law that no line may charge more for a 

shorter than for a longer distance over the same line in the 

same direction, excepting under substantially dissimilar cir- 

cumstances. Special attention is called to the words ‘‘sub- 

stantially dissimilar circumstances.” This feature has been 

a bone of contention ever since the law became operative, 

and there has been great variance of view as between carriers 

themselves regarding same. For instance, sume railroads 

have taken the view that there would be scarcely any condi- 

tion that would, under the law, justify the application of a 

higher rate for a shorter than a longer distance over the same | 

line in the same direction; other roads have considered that 

substantially dissimilar circumstances existed whenever there 

existed any dissimilarity, but it will be readily seen that 

throughout all this, competitive -condititions are always at 

work, and hence if any one railroad between two given 

points is disposed to construe this provision of the law 

strictly, viz: that no greater charge fora shorter distance 

than fora longer distance over the same line in the same 

direction, shall be made, it follows that the competitive 

situation will force other railroads to do likewise, regardless 

of their views of the necessity of so doing under the law, so 

that it by no means rests with each railroad company to in- 

terpret this provision of themselves, but they are perforce 

compelled frequently to be governed by the construction 

placed on the law by another road, contrary to their own 

judgment, because of the necessity of preserving their rates 

on a competitive basis with that of other carriers. This 

feature of the Interstate Commerce Act, known amongst rail- 

road people, as ‘‘the long and short haul clause” has proved 

to be a great leveler of freight rates of the country, and in
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this respect has tended to develop districts which would not 
have been so well developed had the old practice maintained 
of escaping from the competition of a rival whenever possible 
by increasing the rates to what a railroad traffic manager 
would consider a normal basis whenever he was_ relieved of 
competition. 

Prior to the passage of the Interstate Commerce law the 
railroads of this country were practically unrestrained with 
respect to the making of railroad rates, other than the 
restraint brought about by the various state tariffs; neither 
was there any prohibition of pooling, so-called, pooling being 
the placing in a common purse of the earnings, or a portion 
thereof, derived from the traffic and their distribution on the 
basis as agreed upon, or, as sometimes was done, the actual 
tonnage itself was distributed over the various lines so far as 
such method was practical. There is no doubt that this sys- 
tem had the result to insure more or less stability of freight 
rates, although it was not an entire success in this respect, as 
there was a natural inclination on the part of all connected 
therewith to carry their respective proportions of the traffic, 
because of a well-grounded theory that otherwise ona revision 
they would be compelled to accept a smailer division, and 
this incentive frequently led to the disturbance of freight 
rates, the line running behind its proportion being anxious to 
build up its tonnage. With the passage, however, of the 
Interstate Commerce law, pools were prohibited and the rail- 
road companies were forced to rely entirely upon agreements 
between themselves for the ‘maintenance of freight rates on 
competitive traffic. The method adopted was a penalty to be 
paid from a fund established for that purpose, or to be assessed 
by the Chairman of the Association, whenever a member of 
the organization violated the terms of the agreement. This 
procedure continued until the Supreme Court of the United 
States decided that such combinations were illegal on the 
part of railroad companies under the Sherman Anti-trust law, 
and since that time I know of no agreement having been 
made between railroads covering the establishment of or the
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maintenance of rates upon competitive traffic. The method 

now in vogue is for the representatives of the various roads to 

come together as often as it seems to be necessary, to ex- 

change views, etc., in order to reach an adjustment, but par- 

ticular care is taken not to make agreements, and no line can 

be regarded as having violated any obligation by making a 

rate at variance with that of acompetitor. The situation has 

really taken the same shape as obtains in other competitive 

lines of business, as, for instance, take the wholesale grocery 

trade of Chicago. It is probable that no understanding exists 

between the different merchants in this line of business as to 

prices to be charged for the various commodities that they 

sell, and yet asa general proposition they run practically the 

same, and so with the railroads, and judging by the experi- 

ence of the last few years, or since the decision of the 

Supreme Court previously spoken of, while rates as a whole 

have been generally reduced on commodities moving in large | 

volume, such as coal and other minerals, it has been my 

observation that the situation has not been materially affected 

adversely from the railroad companies’ standpoint by the de- : 

‘cision of our highest court. The railroads, however, have 

taken steps, by joint action, to insure their each knowing 

promptly what the other is doing, by making use of the rate 

sheets, etc., filed with the Interstate Commerce Commission, 

a joint representative of all roads in a particular group being 

stationed at Washington at the office of the Interstate Com- 

merce Commission, who promptly, by telegraph, notifies the 

roads of the filing with the Commission of new rates, and giv- 

ing particulars relating thereto. The Interstate Commerce 

‘Commission law provides that no rates can be reduced except 

by first giving ten days notice by publication, and the filing 

of the rate sheet with the Commission. 

It will be apparent, however, from what I have said_ re- 

garding the general rate adjustment and the various restric- 

tions and complexities surroundiug same, that the traffic 

department of a railroad of any magnitude calls for something 

more than the ordinary standard of intelligence for the suc-
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cessful conduct of its traffic affairs. The road that is a lag- 

gard in recognizing the wants of its patrons and of those 

whose business is tributary to its rails will soon evidence the 

fact by lower relative earnings than are secured by more alert 

rivals, and a constant struggle is going on between minds 

sharpened by experience and conflict resulting from the de- 

termination to secure the best for their respective companies. 

The character of service also has a bearing, much more in fact, 

than formerly, and the railroad that, everything else belng 

equal, furnishes the best service will in the long run be more 

successful than its competitors, the services of which are in- 

ferior. A successful traffic department, however, must leave 

no stone unturned in its efforts to secure business, by solici- 

tation and by such influences as can be brought to bear to 

secure the good will of those having freight to ship. 

The young man who enters the profession, and I think the 

word ‘‘profession” is not inappropriate, has an_ illimitable 

field before him. He deals with all sorts of men and things. . 

He cannot know too much about the business his railroad 

handles; how it is produced, what the competitive conditions 

are; whether favorable or unfavorable to his railroadin regard 

to the handling of such business, and it is those who by their 

natural aptitude and love of the business itself who ultimately 

succeed. Often the remark is made amongst members of the 

fraternity, that Mr.So and So, is a good traffic man, and if you 

ask what that implies, the answer in substance will be, that 

the person referred to is constantly on the look out for busi- | 

ness for his road, that he is acquainted with the general rate 

adjustment, so that he could either do so himself, or direct 

others to properly quote the lowest possible rate applicable 

to the business; that he is at all times courteous in manner 

and possesses that indefinable quality which may be termed 

magnetism, which causes him to make friends among his 

business acquaintances. For the proper comprehension in 

these days, of the freight trafflc business of a railroad of 

average size, and exposed to competiton, knowledge of the 

the details appears to me to be one of the greatest essentials.
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The railroad traffic man who commences his career in a 

freight house and passes by successive stages through the 

various offices where the detail work is performed, provided he 

possesses the other qualities referred to, is the man who 

will eventually be considered as standing at the head of his 

profession. There is no royal road to learning in the Traffic 

Department of a railroad any more than in any other line of 

work, so far as my observation extends, and it is perhaps, 

because I am in love with my business that I feel justified in 

saying that no other field contains more promise for the in- 

telligent, earnest, young man who feels that his sphere in 

jife is railroad work, and in saying this Ido not wish to be 

considered for a moment as disparaging for a moment the 

other departments of the business, but having had some little 

experience as an operating official,as well as a traffic repre- 

sentative, I aminclined to the opinion that the traffic depart- 

ment offers the best field for the development of those quali- 

ties which enable men to succeed because of their ability to 

rightfuily judge human nature in its manifold phases, the 

personal element being ever present in dealing with the 

questions involved. 

3-Eng. 

|
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THE OPERATION OF A GAS WORKS. 

BY W. A. BAEHR, DENVER, COLORADO. 

This paper must necessarily be confined to an outline only 

of the processes employed today in a gas plant. In order to 

consider these logically, I will group the subjects under the 

following heads: 

1. Coal Gas Manufacture. 

2. Water Gas Manufacture. 

3. The Station Meter. 

4. Storage. 

5. Photometry and Calorimetry. 

6. Usual Simple Tests for Purity. 

7. The Governor. 

8. Residuals. 

I. Coal Gas Manufacture. 

The usual method of coal gas manufacture in the United 

States is by means of horizontal retorts, which in the larger 

and more modern plants are charged and the coke drawn by 

machinery. There are also some installations of inclined re- 

torts in this country, together with a few in contemplation. 

I do not care to enter into the relative merits of inclines and 

horizontals; suffice it to say that the new coal gas plant of 

the Milwaukee Gas Light Company is designed to use hori- 

zontal retorts with complete drawing, charging and coal 

handling machinery, and this decision was arrived at by the 

Engineers of that large establishment after a most painstak- 

ing comparison of the merits of the two systems. They 

found that in the case of Milwaukee the horizontals with ma- 

chinery showed a saving of many thousands of dollars per 

year over the inclines. 

I will describe briefly a recuperative full-depth bench of 

six retorts each. These retorts are usually (J-shaped, open 

at one end only, and about 16"x26" by 9 to 10 feet long. In
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the case of full-depth benches, they are charged and the coke 

drawn from the operating floor, which is usually from 9 to 12 

feet above the cellar floor. The heat required to carbonize 

the coal is derived as follows: . 

A deep furnace at the bottom of the setting is filled with 

‘coke heated to incandescence. Through this incandescent 

fuel bed a moderate amouut of air is admitted, called the 

primary air. The inlet is so gauged that all the oxygen of 

the primary air is converted into carbonic oxide as follows: 

C+20=CO, 

CO,+C=,CO 

That is, the carbon at the bottom of the fire is first burned 

to CO,, and this in turn, by passing up through the incan- 

descent fuel bed, is converted into CO. The nitrogen of 

‘course merely passes up, and is heated to the temperature of 

the fire. 

Now this CO, mingled with nitrogen, passes up through a 

furnace arch into the combustion chamber situated just below 

the lower retorts. On the sides of this chamber are several 

nostrils from which issue streams of secondary air, which has 

passed up through the recuperators on each side of the fur 

nace, and thus become heated. 

The producer gas from the furnaces, on meeting this sec- 

ondary air, burns to CO, around the retorts, heating them 

intensely. The waste gases pass down through the recupera- 

tors, giving offa portion of their sensible heat to the incom- 

ing secondary air. The formation of clinkers in the lower 

part of the furnaces is prevented by introducing water in the | 

ash pan, and also by water falling from drip plates at the 

front. 

The heat reactions taking place can be briefly described by 

saying that each pound of carbon converted to CO in the fur- 

nace requires 5.77 pounds of air, and the CO thus formed re- 

quires another 5.77 pounds of air to burn to CO, in the com- 

bustion chamber. The temperature reacned in this chamber 

is about 2600° F., and that of the waste gases below the 

bottom retort about 2000° F.
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The heat lost by decomposing the water in the ash pan 

into H and O is at once regained when the H burns to HO, 

again. The heat losses are caused by excess air drawn in the 

air passages, byopening the mouth-piece doors, by radiation 

and the sensible heat of the waste gases escaping into the at- 

mosphere, plus leakage and carbon lost in the ashes. <A 

good recuperative bench has a heat efficiency ofabout 70% 

to 72%. 

The present greatest obstacles to increasing the efficiency 

are the lack of knowledge concerning the specific heat of 

gases at temperatures varying from 0° to 4000° F., and the 

difficulty of making accurate high temperature determina- 

tions. Le Chatelier’s pyrometer is a great help, but to 

those of us engaged inthe gas engineering business, it seems 

a great pity that some enterprising college professor cannot 

or will not immortalize himself by determining such coeffi- 

cients not from purely theoretical considerations alone but 

also from experiments. 

We will now follow the course of the gas as it is made in 

the retort. The changes taking place in that vessel are 

many and complex, and leaving that the crude gas passes up 

the standpipes, across the bridge pipes,and down the dip pipes 

into the hydraulic main, looking more like nasty yellow 

smoke than anything else. In the hydraulic main the gas 

deposits a large percentage of its tar and some ammoniacal 

liquor, and has attained a temperature of about 150° to 

180° F. 

From the hydraulic main it is usually conducted through 

the foul main to the exhauster. These are made in various 

designs, but the Root’s rotary type is probably the best 

known in this country. They are so governed as to main- 

tain a constant low pressure in the retorts. The exhauster 

is the heart of the works; it draws the gas from the retorts, 

pushes it through all the condensing scrubbing and purifying 

apparatus into the holder, and thus indirectly actuates all the 

gas meters in the city, which ‘‘work while the poor gas man 

sleeps.”
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Beyond the exhauster, the first object is to free the gas 

from the remaining tar. This is done by hot washing, scrub- 

bing, or by mechanical devices such as the Pelouze and 

Audouin tar extractor, which depends on impact to deposit 

the tar. After this vessel a condenser is usually placed to 

cool the gas down to 70° or 90° F. 

From here, the most approved way to partially purify the 

gas is to pass it through one or more scrubbers, where it is 

thoroughly flushed with crude ammoniacal liquor. Crude 

gas contains a certain percentage of ammonia, which in the 

scrubbers unites principally with CO,, H,S, CS, and C,, 

forming ammonium carbonate, sulphide and chloride. The 

heat developed by these reactions should afterwards be taken 

from the gas by another condenser. 

It is a known but seldom appreciated fact, that were suf- 

ficient ammonia present, gas could be entirely purified by 

scrubbing with ammoniacal liquor, but unfortunately there is 

only about one-fifth enough ammonia in crude gas to do this. 

The gas after leaving the scrubbers, is now colorless and 

freed from tar anda large part of its ammonia. It then 

passes into a final scrubber or washer, where the remnants of 

ammonia are absorbed by fresh water. 

The final purification now takes place to rid the gas of all | 

of its H.S and ‘a portion of the CS,. In England, where 

unnecessarily stringent laws prevail, lime is the final purify- 

ing agent since this presents the only practical way to re- 

move all the CS, in addition to the H,S. But in the United 

States iron oxide is almost universally used. The oxide 

mixture is usually prepared by adding about 25 pounds of 

rusted cast iron borings to a bushel of shavings of pine wood, 

and a series of large vessels, called purifiers, filled with such 

a mixture. 

Foul oxide does absorb a certain percentage of CS., but 

most of this compound passes on with the gas. The chem- 

istry of the iron oxide purification process can be represented 

as follows. The foul gas passing through the oxide forms 

two sulphides of iron as follows:
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Fe,0,, H,O+3H,S=Fe,S,+4+4H,O and 

Fe,0,, H,O+8H2S=2FeS4+S+4H,0. 

When the material ceases to absorb H,S, it is taken out of 

the purifier and spread in layers about 12 inches deep, and 

thus exposed to the action of the atmosphere. This operation, 

known as revivification, reconverts the iron sulphides into 

Fe,O;, depositing the sulphur in the free state. 

2FeS+80=Fe,0,425 and 

Fe,5,+80=Fe,0,+38S. 

After the material is revivified, it is again placed in the 

purifier, and is thus used over and over again, until the free 

S forms 40 to 50 per cent. of the mass, when it is no longer 
fit for use. 

The gas, thus finally purified, passes to the station meter 

to be measured. 

2. Water Gas Manufacture. 

The system of water gas manufacture mostly used to-day is 

the Lowe Intermittent system. In this method, a generator 

filled with incandescent carbon (from either coke or coal) is 

brought to a high heat by an air blast. The resulting pro- 

ducer gas passes on through a vessel called carburetter and 

also through a superheater, in both cases being burned 

in these vessels by an additional blast, thus heating all three 

vessels, and the waste gases are allowed to escape into the 

atmosphere. When these vessels have attained the proper 

temperature the blast is stopped, also the valve allowing the 

gases to escape to the atmosphere. 

Now a steam valve is opened and a large amount of steam 

is allowed to enter the generator below the fire. Passing up, 

the H,O vapor is decomposed, the hydrogen passing on un- 

changed, while the oxygen first unites with the carbon to 

form CO, and this in turn takes on an atom of carbon and 

becomes CO. 

The ‘‘blue” gas, consisting of CO and H, passes on to 

the carburetter, where it meets with a spray of crude oil or 

gas naphtha, which is vaporized in the highly heated car-
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buretter. The oil is added to make the ‘blue” gas burn 

with a luminous flame, in other words, to give it candle 

power. The lower part of the carburetter and the whole su- 

perheater are filled with a checker work of incandescent fire 

brick, and the mixed gases passing through this, become per- 

manent or ‘‘fixed” gas. When during these actions the set 

has cooled too low for proper gas making, the steam and oil 

are turned off, and the blast on, until the machines are again 

hot enough to make gas. 

It will thus be seen that this process is an intermittent one, 

the ‘‘blast” periods and ‘‘gas making” periods succeeding 

each other regularly. The gas after leaving the superheater 

passes through a seal, which prevents it from coming back 

during blasting, then into a scrubber, then into a tubular 

water condenser, and finally into a small relief-holder. 

From the relief-holder the gas enters an exhauster, which 

forces it through one or more washers to take out the oil tar. 

Since oil always contains some sulphur, the gas, after being 

freed from tar, passes through purifiers where similar reactions 

take place as in coal gas purifiers. Thence the gas passes to 

a station meter. 

3. The Station Meter. 

In order to determine the final efficiency of any gas plant, 

it is necessary to measure the gas made with considerable 

accuracy. This is best accomplished by the wet station 

meter, which consists of an outer cast iron case, and an inner 

sheet iron drum. This drum is divided into three or four 

compartments, so arranged that the gas enters each compart- 

ment at one end and leaves at the other end only when the 

inlet is below the water with which the case is more than half 

filled. These compartments are accurately measured and 

their contents computed. 

When running, the drum revolves somewhat like a squirrel 

cage, each compartment in turn receiving its quota of gas 

from the inlet end, and in turn discharging it to the outlet of 

the meter. The motion of the drum is communicated to a
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dial, where the number of cubic feet passing is correctly reg- 

istered. 

Of late years the large wet station meters are being dis- 

placed to a small extent by proportional meters, in which the 

main body of the gas passes through unmeasured, but only a 

certain small percentage is by-passed and measured. These 

proportional meters, as they are called, possess the advantage 

of cheapness, and they have recently been so perfected as to 

become really reliable instruments. When once they are uni- 

versally known to be accurate at all speeds, the wet station 

meter will be a thing of the past. 

4. Storage. 

The tendency today is unmistakably to build steel gas hold- 

ers with steel tanks. Except in very cold climates these 

holders need not be housed in, and as builders are getting 

more experience, the holders are becoming structurally more 

correct. There is apparently no limit to the size which may 

be attained by these vessels, a twelve million cubic foot 

holder having been built in London some years ago. It is 

rumored that a holder containing twenty million cubic feet is 

in contemplation in the United States. This will be a veri- 

table monster, the bottom plates of the tank being about 

21-2 inches thick, and requiring 2 1-2 inch rivets. Such a 

holder will contain many thousand tons of steel, and will be 

a tremendous structure. 

I will not describe holders in this paper, having written 

an article for the ‘‘The Wisconsin Engineer” in the number 

of January, 1901, on ‘‘Steel Gas Holder,” to which anyone 

interested is referred. 

5. Photometry and Calorimetry. 

The old photometric standard was the British standard 

sperm candle, burning 120 grains sperm per hour. The 

standard never was satisfactory, being sovariable and having 

a shade of color different from a gas light. The various other 

proposed standards are as follows:
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a. The Carcel lamp, burning purified colza oil at the rate 

of 648 grains per hour. 

b. The Hefner-Altenick amyl-acetate lamp, burning with 

a flame 40 mm. high. 

c. Methven’s slot standard, in which a certain portion of 

a gas flame is visible through a certain sized slot. 

d. Harcourt’s pentane ‘standard. 

e. Standardizing against electric incandescent lamps. 

The Harcourt pentane lamp, and the electric incandescent 

lamp are both satisfactory in their way. But photometry is 

far from being a “solved” problem, inasmuch as we want 

some instrument that will quickly and correctly give us the 

mean spherical candle power. 

Calorimetry is assuming more and more importance in the 

gas business. With the rapid increase of fuel gas uses, it is 

“heat” that is wanted, not so much high candle power. It 

will not be long before the cry will be ‘‘More B. T. U.’s,” 

and to that end the gas engineers are directing their atten- 

tion. It goes without saying that “more B. T. U.’s for less 

money” is the correct aim, and it is today one of the things 

toward which we are looking, Whether the gas shall in it- 

self have a higher calorific value per cubic foot, or whether 

we shall distribute a fuel gas of lower heat but very cheap, 

remains for the near future to decide. 

6. Usual Simple Tests for Purity. 

For tar. Apiece of clean paper against which a fine 

stream of gas is allowed to impinge. A brown or dark dis- 

coloration will indicate the presence of tar. 

For ammonia. A piece of moist reddened litmus or tur- 

meric paper held against a small stream of gas. Turmeric 

paper turns brown and red litmus paper turns blue in the 

presence of ammonia. 

For H,S. The gasis allowed to bubble through a solution 

of lead acetate, which turns brown in the presence of H,S, 

owing to the formation of lead sulphide. 

For CO,. <A solution of lime or baryta water.
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The above are the simple tests usually employed. I am 
glad to state, however, that gas companies, especially the 
larger ones, are now employing chemists, especially college 
men, and we may reasonably expect a large development in 
the science of gas chemistry within the next few years. 

7. The Governor. 

This instrument is used to regulate the pressure of gas in 
the distributing system. In its usual form it consists of a 
valve or aset of valves, controlled by a float, which in turnis 
controlled by the pressure on the outlet side of the governor. 
The holder pressure is usually too large to be used constantly, 
and the governor allows of regulation according to fluctua- 
tions in the demand. 

There are various forms of automatic governors on the 
market, which adjust themselves to the demand within certain 
limits. But there is visibly large space for improvement in 
this direction. 

8. Residuals. 

The residuals usually disposed of at a gas works are coal 
and oil tar, ammonia, and coke. In some of the larger works 
sulphur and cyanides are recovered. 

The uses of coal and oil tar, when made into pitch, tar 
pavements, roofing felt, paints varnishes, dyes, etc., are 

well known and will not be enumerated. 

Ammonia, whether anhydrous or aqua ammonia, or as am- 
moniun sulphate, is used largely. Refrigerating plants are 
are now almost wholly dependent upon anhydrous and aqua 
ammonia. The sulphate is extremely valuable as a fertilizer 
and chemically also. 

Coke and breeze are now recognized as valuable fuels. 
The constantly increasing demand for clean screened coke of 
various sizes, either as coarse, nut or pea, to replace anthracite 
coal, attests to its popularity. 

Sulphur is beginning to be recovered from spent purifying 
material, and in recent years the development of the cyanide
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process of gold extraction has caused more attention to be 

paid to the recovery of the cyanogen of gas. These last two 

residuals are, however, only extracted in very few gas works 

in the United States, but a large development will undoubt- 

edly take place in that line also. 

General Remarks. 

In conclusion, I wish to appeal as strongly as I can to the 

college men who are studying engineering, whether civil, 

mechanical, mining, electrical, or any other of the numerous 

special developments of our science. We are living in an 

age of rapid progress, of constantly widening and broadening 

views, and of greater and more generous impulses toward 

each other. The future will see the great body of all engi- 

neers laboring in unity, endeavoring to secure the greatest 

good to the greatest number, and recognized by their fellow 

men as the real benefactors of mankind. Therefore I appeal 

to all to strive to encourage each other, to let each field have 

its utmost possibilities developed, and by thought, word and 

deed to help your fellow engineer whenever you can. 

The gas business, among the rest, is on the verge of a vast 

revolution, and to those to whom the gift of seeing beyond 

the pale of ordinary men is given, visions of immense central 

energy distributing plants arise, from which issue forth 

streams of gas and electricity that shall light, heat and give 

power to the universe.
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PAPER MAKING. 

oO. B. ZIMMERMAN, 

Every engineer finds himself constantly coming in contact 
with paper and its uses, and since the uses are so varied and 
each use requires paper of a particular kind to best serve that 
purpose, it seems reasonable that he should know how to 
choose the quality from an understanding of the process of its 
making. 

We see paper everywhere, in blue prints, the drafting room, 

as insulation in the form of red fibre; we see it made into 
pulleys, car-wheels, pails, tubs, barrels, in fact we meet it 
everywhere, from the paper collar on the workman to the in- 
surance policy, in the office where the entire business is con- 
ducted upon it by contracts, letters and records, which latter 

are either temporary or permanent. So again I say he should 
know how to choose the quality with reason. 

While I do not intend to go into the finer details of the 
chemistry of its making, it is my desire to give the basis 
for one’s judgment, should he find himself in a position to 
select for his superiors that which is economical in every 
way. 

Though the name of paper comes down to us from the 

l-gyptian plant, papyrus, out of which the early paper was 
made in Egypt, still we find even more ancient records of the 
use of pulp for the manufacture of paper which take us back ° 
into the third century B. C. and to the Chinese nation. We 
do not know how much further back the real start began. 

When the Arabs and the Hindoos invaded Tartary, they 

carried away with them a knowledge of the process of paper 
making which they introduced throughout their territory, so, 
when the Moors invaded Spain, the method came to Europe 

from that quarter, and in a more peaceful way through Greece, 
which country had trade relations with both Moors and Hin- 
doos.
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The Egyptian process consisted in making use of the inner 

cutacles of the long rushes from the Nile’s banks. These 

rush cutacles were from eight to ten feet in length and were 

: laid side by side, moistened, then coated with an adhesive 

paste of flour and later a glue size. Across these were then 

laid a second layer, treated similarly. The whole, when 

dried in the sun, was beaten with a mallet and finally pol- 

ished with a piece of ivory or a tooth tool. 

This process developed between the third and fourth cen- 

tury B. C. The Romans took hold of the process some time 

later and developed the details, though the method remained 

the same. 
The first mill of note was erected in Nuremburg, Germany, 

in 1390; the first in England in 1490, though it was not until 

1770, when Whatman, after a careful study and apprentice- 

ship on the Continent, carried back to England the details of 

the making of the finer qualities of paper. English paper 

from the Whatman Mills at Maidstone became well known 

and today stands preeminent for the quality. Most of us 

know the hot and cold pressed papers from these famous 

mills. 
Paper after the Chinese or pulp type was first made up from 

the fibers of rags. We find the earliest examples of cotton 

rags being used in the tenth century, linen rags appear first ! 

in the thirteenth. From thenor until the eighteenth century, 

rags formed very largely the substance from which paper 

was made. The increasing use of the same, especially after 

1450 the discovery of the printing press, caused the manufac- 

tors to look about for a substitute, and as a_ result we find 

the following becoming a basis for this product: esparto, a 

long grass which grows on Southern Spain marshes, and the 

marshes of the northern coast of Africa, flax, hemp, straws 

since 1800, and wood. Wood has come into very general 

use only since 1870. 
From these various substances cellulose, Cg Hy, O;5, is 

removed, it being the basis of paper. All of the above 

named materials are made up largely of fibers, these fibers
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consisting of a casing or sheath of cellulose, containing air 
in the dead fibers and protoplasm in the living. In the walls 
of this cellulose is deposited by infiltration during the 
growth of the plant, certain mineral salts and resins of very 
complicated chemical nature, which harden and _ stiffen the 
sheath. There is also more or less of a cork-like substance 
deposited, which gives elasticity to the plant. These fibers 
form bundles and arrange themselves end to end, to make 
up the woody part of the tree or the stems of the straw like 
plants. 

From all these materials the impurities such as the mineral 
salts and resins have to be removed by various chemical and 
physical means*. The rags such as cotton are made from 
nearly pure cellulose as it comes from the cotton plant so do 
not need the severe chemical treatment given the other 
materials. 

Cellulose has the same chemical formula as starch though 
it possesses very different chemical properties. It is a highly 
resistant substance to chemical action but it has a strong 
affinity for certain salts such as those of vanadium iron and 
aluminum. It is dissolved in concentrated suphuric acid 
when dry, forming a colorless solution, which when diluted 
and boiled causes the cellulose to be converted into dextrine 
and glucose. This latter can be fermented with the produc- 
tion of alcohol. So we see the process of the production of 
alcohol from rags or wood alike. Acetic acid is also a pro- 
duct of cellulose by chemcial means. 

With nitric acid cellulose forms products such as nitro- 
glycerine, gun cotton, collodium, and witb nitric and sulphur- 
ic acid, together we get celluloid. While many other inter- 
esting facts can be stated, the main point to be emphasized 
here is not so much its wonderful chemistry, but that it 
makes a highly resistant and permanent substance if properly 
treated. 

In the old process of paper making from rags, the rags 

*So as to leave the cellulose as pure as possible. 

|
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were collected, sorted at the mill according to color and mat- 

erial, trimmed of all foreign material, cut up, soaked in water 

and piled in cellars for from six totwenty days (to rot.) They 

were frequently turned during this time to avoid heating 

The ‘‘rotting” consisted of a disintegrating of the stiffening 

and gluten used in the cloth, while the cellulose was left 

practically unaffected. 

After being carefully mashed and pounded by rude mechan- 

ical stamps to separate the fibers, the pulp with a considerable 

quantity of water, was run into a tank from which the work- 

man with a dexterous clipp of his ‘‘deckel” scooped up just 

the right quantity of material, and with the proper end and 

side sifting motions of his deckel caused the fibers to inter- 

mesh or ‘‘felt” while the water escaped through the sieve. 

From here he passed the sheet to the ‘‘coucher” who piled 

sheet after sheet alternately with felt and squeezed his ‘‘post” 

to remove moisture, the latter act being repeated a number 

of times, following which the sheets were loft dried. The siz- 

ing and finishing were much like the methods of to-day. It 

is interesting to note that the names of the actions above are 

to-day used to designate those particular parts of the present 

fine machines. 

As the present time, rags are treated by boiling at a pres- 

sure from sixty to seventy pounds, in rotating cylinders, with a 

liquor containing from 5 to 15 per cent. milk of lime. Some- 

times a little soda is added when colored rags have been used. 

The material following the boiling is allowed to drain for a 

few days, when it is thoroughly washed with hot water and 

sent to the pulping machine. 

The methods of producing paper pulp from other mater- 

ials than rags are mainly of two types: the alkalin and the 

acid process. Other processes than the ones to be de- 

scribed are known but are in little use commonly. In both 

of these processes the principle features are similar to the 

tag process except that we have more impurities to remove 

and consequently more chemical action necessary. In both 

processes where wood is used the bark is carefully removed,
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then it is chipped up into small pieces in order to allow the 
chemicals to attack the fibers both end and sides. 

In the alkaline process, also called the soda process, NaOH 
is the most often used chemical, it being in solution to the 

strength of 11° Bé. The chipped wood, mostly of the softer 

wood, as bass, is boiled in this solution for from six to ten 

hours and at a pressure of from ninety to a hundred pounds. 

The liquor reduces the resin and liguin, these latter being 

mainly organic acids which neutralize the soda and the whole 

can be washed out with water, leaving the wood pulp for use. 

The liquor and wash water containing the soda and im- 

purities is then evaporated by the multiple effect process 

until of considerable strength, when it is burned in order 

the reclaim the soda. From 85 to 90 percent. is then saved. 

The soda process is more expensive than the alkaline and 

causes the wood fiber to be weakened considerably, especially 

when it is carried out at the higher pressures, hence high 

temperatures are used by preference, as the two temper- 

ature pressures are reciprocal. So while we get a good soft 

pulp from the process we do not preserve the strength of 

the fiber. This process was first developed by two Amer- 

icans-—-Watt and Burgess about 1853 and is used in a 

number of mills about the country. 

The acid process, or better known as the sulphite process, and 

the one so extensively used here in Wisconsin along the Fox 

and Wisconsin Rivers, makes use of sulphurous acid. Here, 

too, a liquor is used which will reduce the mineral salts and 

resinous substances in the wood and leave the cellulose fiber 

free, the process being as follows: The wood, largely spruce, 

pine and hemlock, is barked, chipped, thoroughly dusted and 

sifted before being carried to the chip bin. The liquor which 

reduces them is made by burning sulphur in an oven with 

just the right quantity of air toform SO,. This gas is cooled 

and carried to a series of tanks arranged one above another, 

each filled with a milk of lime solution, or better a lime and 

magnesia. The sulphur dioxide passes into the lower of three 

tanks and then through each of the other two, the gas being 

|
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weakened as it goes up. The lime solution starts in the up- 

per and passes to the lower so that the liquor is getting 

stronger as it comes in contact with the stronger gas. In 

each of these tanks is an agitator to keep the liquor stirred 

up, thus assisting the chemical action. 

The liquor and the chips are next brought together in the 

digester, where steam is turned on and gradually raised in 

pressure up to ninety pounds, though this process varies in 

different mills. Here the cook goes on for about eight hours 

when the spent liquor is drawn off and the pulp thoroughly 

washed to remove all traces possible of the acid. The result 

of this process is known as sulphite pulp. 

The digester, which is made of heavy steel and in dimen- 

sions frequently forty feet high by twenty in diameter, is the 

great problem for the engineer to solve. Here they must 

, have a strong metal, with an acid resisting lining to prevent 

the sulphuric acid from attacking it. Lead one-half inch 

thick is often used, but since this expands with the heat in 

the ratio of 123 for iron to 297 for lead, there is a buckling 

of the lining, frequent breaks result and the digester is in 

constant danger of being destroyed. Acid resisting mater- 

ials such as bronze are too expensive, so substitutes are looked | 

for with great eagerness by pulp mill owners. They have 

tried many linings, such as cement, brick, and chemical coat- 

ings, all of which are more or less unsatisfactory. Here then 

is one of the problems for the future chemical engineer. 

Another method of producing wood pulp is by grinding it : 

off from logs by means of grindstones. In this case no im- 

purities excepting the bark are removed. The standstone 

grindstones are flooded with water, which carries the ground 

pulp with it into tanks for use direct. The treatment of the 

straws is similar, simply involving changes in the quantity of 

chemicals used. 

From this point on, all pulp is treated in general the same, 

whether it come from rags, ground wood, soda or acid pro- 

cess. 

The bleaching process is accomplished by the use of hypo- 

4-Eng.
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chlorite of calcium or soda, the pulp being heated affd. run 

into the bleaching solution. Sometimes a little dilute acid 

is added or an acid base is used to assist the operation. 

Many methods of bleaching have been used, such as the use 

of free chlorine or electrolytic bleach, the latter accomplished 

by electrolyzing a solution of magnesium chloride or a satur- 

ated brine. This method has not been much used practically 

as yet. 

Often, too, no bleaching is used, ¢. g. in cases where the 

colored papers are made. When it is used, the excess of 

hypochlorite of calcium is thoroughly washed out or is de- 

stroyed by an anti-color. Following either operation a most 

thorough washing is necessary. 

The main machines used in the process of finishing for the 

pulp are known as Hollanders, since they were first devised 

by that people. | We often call it the beating engine, since 

here the material is thoroughly mixed and beaten into the 

final form for the sheet paper. 

The beating engine is charged with a quantity of stock ac- 

cording to the quality of the paper desired, the rag pulp 

being used for the finest and the ground wood for the poorest, 

with varying quantites of rag, sulphite pulp, soda pulp, or 

ground wood pulp. In Europe in place of the wood pulp 

esparto pulp is largely used. Here in the beating engine the 

most thorough separation of the fibers is obtained and upon 

this factor also depends largely the quality of the paper. 

Many papers in the cheaper grades require more weight, 

body and smoothness than would result for the plain fibers and 

to meet this want a mineral filler or loading material is used. 

Certain clays such as kaolin, pearl hardening agolite process 

the necessary qualities of fineness, freedom from grit, sand or 

mica. These fine clays fill up the spaces in and absorb the 

fibers in the finished product if throughly mixed up with the 

pulp in the Holland. 

Along with the filler is added for most papers. upon which 

which writing isto be done, a ‘‘size” which prevents absorp- 

tion of inks or other fluids. These sizes are of two kinds,
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resinous or animal size. This may be introduced either 

in the beating engine or the paper may pass through the size, 

when it is then called tub sizing. The resin is added in 

the form of a soap; this soap has been made by boiling rosin 

with sodium carbonate. When well mixed a solution of alum 

is run in, this preciptitates aresin of aluminum upon the 

fibers thus producing a resistant, now absorbing coating. 

Animal size is a gelatin, obtained in the same way as 

glue. The gelatin size may be distinguished from the mineral 

size by the fact that the animal size works its way to the 

surface while the rosin size is present all through the paper. 

Following the above is the coloring matter, which is added 

also in the beating engine. The colors for the finer grades 

of paper are produced by the ultramarine pigments red, yel- 

low, green, violet and blue, or by the use of the cocheneal 

color, red; while the cheaper colors are produced by the 

analine dies. 

While all of these substances, the pulp, the body mater- 

ial, the size and the coloring matter are being added, a most 

thorough mixing takes place for several hours, when the stuff 

is carried to the large Fondrinier machines, which in them- 

selves deserve a more extended description than can here be 

given. Suffice it to say the stuff or pulp with all its neces- 

sary additions is run upon a long rolling sheet of wire cloth 

through which the water is drawn or sucked. The wires 

transmit it while being shaken sideways and up and down to 

thoroughly felt the fibers, then onto a long felt cloth and 

through and over heated rolls until wound up dry, ready to 

cut. 

Paper is made in this way from 96” to 158" wide and runs 

through these machines at the rate of 100 to 500 feet per 

minute, the finer papers using the slower speeds. 

On account of the great variety of paper on the market it 

is desirable to know what has gone before to know what to 

look for in the finished product. We need not know all the 

fine chemical points but we should know what would cause 

permanence in color, or what would be the cause of disinte-
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gration of the paper. A great deal has been said lately of 

the quality of paper which goes into libraries. Many valuable 

books are today going to pieces so rapidly that the librarians 

are much worried. It has been found that gas made from 

coal and burned in libraries causes a very decided discolora- 

tion and disintegration, due to acidity. In wood pulp papers 

it has been proved that it is due to oxydation pure and sim- 

ple, so we may expect in the future to see the splendid news- 

paper files of our present day papers crumbled to dust. Es- 

pecial attention is directed to the keeping of books and papers 

of value away from chemical laboratories, or wherever gas 

from coal tar products are prevalent. A committee of the 

English Society of Arts, in 1898, made the following recom- 

mendations after a very careful study of the subject in order 

to reduce both discoloration and disintegration: 

*That the (1) normal standard of quality for book-papers 

required for publications of permanent value. 

Fiber: Not less than 70 per cent. of fibers of Class A be 

used; all mechanical wood-pulp excluded. 

Sizing: _ Not more than 2 per cent. rosin, and finished 

with the normal acidity of pure alum; starch excluded. 

Loading: Not more than 10 per cent. total mineral mat- 

ter (ash). 

(2) With regard to written documents, it must be evident 

that the proper materials are those of Class A, and that the 

paper should be pure and sized with gelatin and not with 

rosin. All imitations of high-class writing papers, which 

are merely disguised printing papers, should be carefully: 

avoided. 

*The committee divides paper-making fibers into four 

classes: 

(A) Cotton, flax and hemp. 

(B) Wood celluloses, (a) sulphite process and (b) soda 

and sulphate process. 

(C) Esparto and straw celluloses. 

(D) Mechanical wood-pulp. 

And they recommend: /
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From the above discussion, then, the recommendations of 

the Committee should be understandable; and furthermore, 

an engineer should be able to specify what he desired for 

permanent papers, or cheaper grades, whether it be for valu- 

able maps, blue prints or office paper. 

The care with which the paper has been prepared is under- 

stood by an inspection of its surface. The presence of small 

specks of black or brown indicate pieces of bark. The bark 

is more resistant than the other impurities and thus escapes 

with the cellulose into the finished product. Frequently 

shiny specks are seen. These often are mica or other im- 

purities from the filler used. The polished surface is pro- 

duced by ‘‘calendering,” or by an iron roll which runs faster 

than the surface velocity of the paper as it passes through the 

roll. The water-marks noticed on holding the paper to the 

light are produced by a thinning down of the paper while still 

wet when it goes through the press rolls. 

As to the quality, only a careful microscopic examination 

would reveal the real material, also certain chemical tests. 

For the engineer, however, these are not always available 

tests, so he can use a study of its quality by the feel and 

by tearing it to note the length of fiber exposed. The longer 

fibers indicating rag and the shorter wood pulp; he should tear 

in two directions, at right angles, in order to be sure to test 

across the run, as the fibers are sure to be felt better in 

this direction. Try various papers—blotters, in which no 

filler or size is used, strawboard, up to the best bond paper 

available; note the size, filler, finish, water-marks, impurities, | 

feel, the color. Try all with ink to note the finish for printers’ 

ink or pen and ink, the opacity, and I’m sure paper will be 

found of more interest than before. With these general re- 

marks I hope our engineers will find it easier to choose what 

they want in this line, let it be wrapping paper or parch- 

ment. There is a good demand in this industry for our 

engineers. Wisconsin has many paper mills, and it may be 

your fortune to be with one of them.
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THE QUANTITY OF WATER USED FOR FIRE SER- 

VICE IN MADISON. 

J. H. NEEF, 03. 

The best and most accurate data at hand for the quantity 

of water necessary for fire protection, are the results of Prof. 

Freeman’s experiments, which may be found in the publica- 

tions of the American Society of Civil Engineers in 1889. In 

discussing this subject | have used these experiments as a 

basis of calculation and comparison. 

In the annual reports of the Madison city water works for 

the past ten years are given the quantities of water used at 

each fire. This data must necessarily be somewhat approxi- 

mate for the principle reason that these amounts must be 

TABLE No. 1. 

Yearly aes 
Year Water | Used total time of Maximum Duration. 

“| pumped, for fires. fires. l rast fk e Hrs. Min. 
| Hrs. Min. jongest Une 

1891 197,889,450 409,000 17 05 195,000 10 00 
1892 226,035,800. 135,000 5 30 35,000 1 20 
1893 268,246,300 128,700 6 17 45,000 2 10 
1894 272,006,950 202,700 8 35 42,000 1 45 
1895 313,705,500 528,200 19 00 84,500 2 10 
1896 | 325,408,500 | 317,400 1 22 98,000 4 95 
1897 290,972,750 299,250 12 40 82,500 2 05 
1898 273.016,500 92,500 6 45 18,000 1 20 
1899 291,934,250 907,100 27 57 408,000 8 00 
1900 306,639,450 349,400 19 50 124,000 2 25 
1901 358,494,000 314,500 14 09 110,000 3 00 

| 3,270,349,450 | 3,683,750 | 153 10 1,242,700 | 38 40 

estimated from the increased strokes of the pumps during 

the fires. This data is givenin table No. 1, together with 

the total amount of water consumed for domestic and fire use 

annually, and the duration of fires.
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From this data diagram No. 1 has been constructed, show- 

ing the yearly variation in the amount of water used for fires. 
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This curve is very irregular, due to the fact that in some 

years larger fires and of longer duration occurred. 

This fact is emphasized in the curves of Diagrams 2 and 3, 

which show the yearly variation in the maximum amount 
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of water used for longest fires and the variation in gallons 

per minute from year to year, respectively. 

In all of these curves, it will be noticed that there is a 

: maximum in the year 1899 and that a smaller maximum is 

reached in 1895. The striking maximum in 1899 shows 

clearly the effect of larger fires of long duration. If it were
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not for the great excess of water used in this year, the curve 

in Diagram 2 would approximate a straight line, which would 
go to show that for a city of the sizeand nature of Madison 
the maximum amount of water, used at anyone fire is practi- 

cally constant. 
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From an inspection of Diagram No. 3 it would appear that 
in a general way the amount of water used in gallons per 
minute was decreasing from year toyear. “The reason of this 
variation may be due toa number of causes, the principle ones 
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may be difference in hydrant pressure, length of hose used, 
size of nozzle, number of fire streams used and the loss
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through the relief valve which is attached tothe hydrant to 

prevent water hammer. 

The experiments of Freeman show that with a hydrant pres- 

sure of 85 pounds, which is a fair average of the pressures 

used in Madison, a one-inch nozzle at the end of 500 feet of 

hose will discharge approximately 194 gallons per minute 

and will raise a good fire stream to a height of 65 feet. 

Comparing these figures with Diagram No. 3,it would appear 
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that the amount of water used per minute was,on the average, 

equivalent to that of two good fire streams with a variation 

of 50% above and below the average. Taking this amount 

as abasis the computed maximum amount of water, as shown 

by Diagram 2, would be represented by the dotted line in 

that Diagram.
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Diagram No. 4, shows the probable increase in water 
used for fires with increase in total time for each year. 

In diagram No, 5 are plotted the amounts of water used in 
different lengths of time. Between values of 0 and 60 for t 
allof the points, except three, lie very close to the curve, 
the lower part of the curve approximating a straight line 
or giving a rate of 20,000 gallons per hour. 

According to some authorities 10,000 gallons per hour 
make a good fire stream. Upon this basis the data would 
again give us the equivalent of two fire streams for periods up to 
one hour or thereabout, but from the curve it would appear 
than for longer periods of time, such as two hours, the con- 
sumption is much higher being equivalent to that of three 
fire streams. 

It will be noticed that with the greater increase in the time 
the greater is the variation in amounts of water used, as plot- 
ted from data given in reports of City Water Works. This 
no doubt is due to the variation in number of streams and to 
the lengths of hose used; the latter evidently depending 
upon the number of hydrants tapped. 

The approximation also becomes greater, as t increases, 
owing to the causes of variation, given above, and a mean 
curve to the plotted points would give an average amount 
of water used in any given time. Such a curve shown by 
dotted line, in Diagram No. 5, is similar to the parabola 
t= .262g¢ — 2300, in which t=time in minutes and g=gallons 
used. This curve has been plotted upon diagram to show the 
approximate law of variation in gallons used to the time of 
duration. 

When t=45 minutes, or there about, the approximate con- 
stant, shown by straight line, ceases and the variable in- 

crease of gallons used to the time of duration, begins. For 
fires of duration greater than two hours, the variation becomes 
greater, as might be expected, since the conditions are prob- 
ably never the same, and the fluctuations in amount of water 
used is a minimum when existing conditions are alike. 

As an illustration of a great divergence from this curve,
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on July 24, 1901, when the Baptist church burned, four leads 

of about 400 feet each were laid; two leads from the 6 inch 

main, corner of Wisconsin avenue and Dayton street, one 

from the 4 inch main, corner of Johnson and Carroll streets 

and one from the 8 inch main, corner of Dayton, Fairchild and 

State streets. At this fire 89,000 gallons of water were used in 

five hours and fifty minutes or 254 gallons per minute, and 

assuming that out of the four leads, two were in constant use 

the five hours and fifty minutes, the value of the stream, 

would be but 127 gallons per minute. With a one inch 

smooth nozzle, such as is used by Madison Fire Departments, 

a 127 gallon stream is not considered by Freeman, even of 

fair quality. 
The fire pressures at all of the hydrants tapped were 75 

pounds or more; if the pressure at station was increased to 

fire pressure, and with this hydrant pressure 190 gallons per 

minute should have been obtained through 400 feet of hose 

and one inch nozzle. Such a stream would be considered 

one of good qnality, capable of reaching a height of 83 feet 

or a horizontal distance of 133 feet and remaining a good 

effective fire stream to 65 feet vertically and 60 feet hori- 

zontally. 

Evidently there was either an error made in computing the | 

amount of water used or there was not an equivalent of two 

streams used all the time. 

A factor which would cause a great difference in the amount 

of water used, is the pressure at the hydrant, but even this 

could not make such a great difference in Madison as may be 

seen from the following: The lowest pressure at a hydrantin 

Madison is found at the corner of Pinckney and Gilman 

streets. Here the pressure is but 48 lbs. when the pressure 

at the pumping station is at the uniform pressure (85 lbs) 

always carried. In case of a fire the pressure is increased to 

100 Ibs. at the station and this hydrant pressure is increased 

to 68 lbs. With 100 feet of hose an excellent one inch fire 

stream could be obtained from this hydrant, discharging about 

218 gallons per minute and reaching a vertical height of 76
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feet, while if 500 feet of hose were used, with the same pres- 
sure at the hydrant, a 170 gallon per min. stream would be the 
result, having a vertical height of but 56 feet. 

The maximum amount of water which a city of 19,000 in- 

habitants should be able to have upon demand, for fire pur- 
poses, is from Kuechlings formula, q=200-(2.8)/x), where 

X=population in thousands and 200=the value of each stream 
in gallons per minute. But this is based on the assumption 
that twelve fire streams be used at one time, which for a city 

the size of Madison would be equal to about twelve, but this 

number is never required at once. The hottest fires having 
been fought with six streams,and with this number of streams 
the amount of water for fire purposes would be about 1200 
gallons per minute. 

The nearest approach to this value in the past ten years, 
was on Mar. 80, 1895, when the amount of water consumed 

was 1100 gallons per minute. This high value being accounted 
for by the fact that two fires broke out at the same time, and 

it is for this reason, that more than one fire may occur at the 
same time. that sucha high value is given for the number of 
streams in the above formula. It isindeed necessary in order 
to provide a sufficient amount of water in time of emer- 
gency. 

However from this study of the Madison fires it would 

appear that forthe fire of short duration at least, it is not 
necessary to consider that a quantity of water more than 
an equivalent of two good fire streams will be used, but 
that for very large fires a liberal reserve should be made.
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AN OLD ENGINEERING CLUB. 

In the issue of the Wisconsin Engineer of Dec., 1900, we 

find a history of engineering clubs in the University by Mr. 

Quigley, which was worked up from old Cardénals and such 

other information as could then be obtained. It seems that 

in 1892-8 the papers of the University did not take the proper 

interest in the ‘“‘few” engineers then in this college, so slipped 

by the following notes which I find recorded in the Journal 

which was kept during my four years here as a student. 

These minutes are of the old Association of Engineers, 

which came into existence in 1892 and died in 1898, with 

only the meetings as here given, intervening. Perhaps these 

notes will remind some of the ‘‘old boys” of incidents which 

they can transmit to the editor to complete our records here. 

On page. 80 of the Journal I find, under Friday, Nov. 4, 1892: 

“Meeting of the Engineers in the Engineers’ reading room, 

Science Hall, to discuss the advisability of forming an Engi- 

neers’ Club. Prof. F. R. Jones advanced many advantages 

of same. Good remarks also by Profs. Bull, King, Jackson 

and Whitney. Seniors were not in favor of same on account 

of its breaking up their discussion classes. Burton and Kurtz 

most prominent. Much wrangling. Finally, however, 

Woodward was elected temporary president; O. B. Zimmer- 

man, temporary secretary. Committee on Membership list 

was named, with power to call next meeting.” (As I have 

no record as to the personnel of this committee, I will rely 

upon my memory for the chairman, who was either G. Gerdt- 

zen or H. P. Boardman.) 

Friday, Nov. 11, no meeting. 

Friday, Nov. 18—Meeting in same place. Topic: ‘The 

Utilization of the Power of Niagara.” Different phases dis- 

cussed, by the Seniors mainly. 

Friday, Nov. 25—Vacation. 

/ Friday, Dec. 2—Fifty members assembled in (old) reading
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room, Science Hall. Topic: ‘Discussion and Comparison 

of the english and American Locomotives.” This was divid- 

ed up into sections as follows: 

I. Mr. Hanes spoke on ‘'Roadbeds and Rails.” 

IJ. Mr. Worden spoke on ‘‘Metal Ties.” 

III. Mr. Loomis spoke on ‘‘The Locomotive.” 

IV. Mr. Sweeton spoke on “Brakes.” 

V. Mr. Kummel spoke on ‘‘Cars.” 

VI. Mr. Hackney spoke on ‘‘Lighting of Coaches.” 

Profs. King, Bull, Jackson and Whitney were present. 

Friday, Dec. 16—Meeting held. Committee formed to 

see about having lectures on ‘‘Law Relating to Engineers.” 

It was decided to form a permanent society with the name of 

“The Association of Engineers of the University of Wiscon- 

sin’(?) Mr. Burton, 93, was elected president, Mr. Ross, '96, 

secretary. * 

The subject for the evening was: ‘Signals for railroads,” 

also ‘‘Switching” and ‘Transmission of Power, Rope, Wire, 

and Hemp Shafting;” Friction cones. (Minutes of former 

meetings turned over to Mr. Ross.) 

Friday, January 20, I find the notes—Burton, Ross, Gerd- 

tzen, Goddard, Parr, Bebb, Worden and some others present 

twenty in all.” / 

Discussion—‘‘ Nicaragua Canal.” 

Goddard and Gerdtzen spoke. 

February 3, O. B. Zimmerman on Hydraulic transmission 

of power—on Compressed Air, and—on Electrical Transmis- 

sion. The latter discussed by Prof. Jackson. 

February 17—Joint Debate. 

As I find no further notes on Friday evening in the Journal, 

I presume the society died about this time. I refer to Mr. 

Ross for data from his secretary book. . 

As I recall the meetings, they were very interesting espec- 

ially to a freshman such as I was, and my reverence for 

those ‘‘Seniors” at that time, I hope is to-day equalled by 

the corresponding classmen for their elders. I also recall 

that the Professors came as regularly as we, and one time 

a —__T T_T —______________ >, —__ |
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Prof. Bull and Prof. King got interested in a discussion over 

compounding of locomotive or some locomotive valve gear 

and while some of the students nodded, they spoke for forty 

minutes. I wondered, ‘‘Would Lever be able to talk as scien- 

tific as that.” I still am of the impression I can never equal 

the ideal then formed. 
O. Bs. Ze 

PERSONAL. 

Murray C. Beebe and Miss Agnes Roseburg Kelly were 

married, January 17, in Pittsburgh. Mr. Beebe is connected 

with the Nernst Lamp Co., as chemist, having charge of the 

manufacture of the Nernst details (glowers, heaters and bal- 

lasts) which involves considerable experimental work. 

Associated with Mr. Beebe in the Nernst Co. are Budd 

Frankenfield and L. E. Terven, who are also doing experi- 

mental work. Mr. D. E. Beebe and Mr. Carpenter, ’02 

(classical), are exployed in the sales department. It will be 

seen that the Nernst Co. is well supplied with Wisconsin 

graduates. : 

The engagement of Prof. C. F. Burgess to Miss Ida May 

Jackson, of Milwaukee, is announced. THE ENGINEER ex- 

tends its congratulations. 

A. C. Olson, ’02, visited the university several times in 

the past two months. He was with the C., M. & St. P. R’y 

before Christmas. 

E. E. Terrell, ex '03 is at present engaged in bridge con- | 

struction in Missouri. He is foreman of a ‘‘gang.” 

James Gilman, ex 08, is back at the university, having 

spent the last five months in Knoxville, Tenn., as masonry 

inspector. 

Sanford P. Starks, ’02, who has been doing post graduate 

work at Cornell is one of the many who have left that institu- 

tion on account of the typhoid fever epidemic now raging 

there. 

W. J. Gibson, 02, and Miss Ida P. Schmidt, of Hartland,
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were married December 18th. Gibson has a position with the 
Fuller & Johnson Co. 

F. A. De Lay, '02, is instructor in electrical engineering 
in the Michigan school of mines, at Houghton. 

Edwin S. Ela, 96, and Miss Alice Marie Cheney were mar- 

ried at Beloit, November 26th. Mr. Ela is a recorder in the 

United States Government Survey. 

H. W. Dow, '02, is instructor in the Iowa State College, at 
Ames. 

I. C. Stieler, 02, is employed on the Chicago, Aurora & 
Elgin Elect. R’y and is located at Aurora, Il. 

W. P. Herschberg, ’01, is with the Cambria Steel Co. His 

address is 840 Locust St., Johnstown, Pa. 

P. W. Pengra, ’02, has resigned his position in the Madison 
Gas & Elect. Co. to accept a position with the Chicago Ed- 
ison Co., in their designing department 

Carl I*. Stillman was in the city recently and visited the 
varsity. He is at present with the U. S. Steel Corporation 
at Hibbing, Minn. 

NOTES. 

On February 11th the engineering building was thrown 
open to the legislators. All the laboratories and the shops 
were in full operation, and exhibits of drawings were made in 
the various draughting rooms. A large crowd of visitors wan- 
dered about the building from 8:00 to 10:30 o'clock, and 
great interest was manifested in the various exhibits. The 
liquid forge, the electric furnace, the talking arc light, the 
magnetic rings, and the Engineers’ ping pong, were centers 
of attraction to the visitors who gazed on in open-mouthed 
wonder. Indeed, were the Engineers to give a circus, we 

are of the opinion that their side shows would outclass any- 
thing ever heard of. 

A series of five non-resident lectures has been given thus 
far this year. They are generally well attended, and the lec-
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turers are given enthusiastic receptions. Following is a list 

of the lecturers and their subjects: 

Captain H. D. Rodman—‘‘The Manufacture of Burglar Proof 
Safes. 

Prof. E. W. Orton, Ohio State University—‘‘The Silicate 

Industries.” 

Jan. 23. J. N. Faithorn, Vice-President, Chicago & Alton 
R’y—:‘Railway Freight Rates.” 

Feb. 27. J. M. Alvord, Consulting Sanitary Engineer of Chi- 

cago—‘‘Sewage Disposal.” 

March 6. John Ericson, City Engineer of Chicago—‘‘Water i 

Works of Chicago.” 

The Civil Engineering Society, formed shortly before Christ- 

mas,has been fortunate in securing some very excellent talks 

by professors in the University. Following is a list of the lec- 
tures held up to date: 

Prof. G. C. Comstock—‘‘My Experience in the United 

States Engineer Corps.” 

Prof. Monaghan—‘‘Duelling.” ' 
Dr. H. L. Russell--‘‘Biology of Water Supplies from an 

Engineering Point of View.” 

Prof. W. D. Taylor was initiated into the local chapter of . 
Tau Beta Pi, on January 28th. At the meeting on February 

18th the following members of the junior class were initiated: 

W. J. Benedict, M. E., Milwaukee; S. W. Cheney, M. E., 

Fond du Lac; R. F. Ewald, C. E., Fairchild; R. G. Gris- 

wold, M. E., West Salem; W. S. Kinne, C. E., Winona, 

Minn.; L. F. Musil, E. E., Manitowoc; G. G. Post, E. E., 

Madison; W. A. Rowe, E. E., Eau Claire; E. M. Shealy, 

E. E., Columbia, S. C.; L. F. Van Hagan, C. E., Chicago. 

The Senior Civils held a banquet at the Avenue Hotel, 

Saturday, February 7th. It wasin the nature of a post exam 

jubilee and was the outcome of a desire to get the “bunch” 

together for one more good time before graduation. The 

5-Eng.
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evening was spent in recalling the many happy incidents of 

our college career, and making forecasts for the future. An 

effort will be made by the class to keep a chain letter in cir- 

culation among the members after graduation. 

MINSTREL SHOW. 

Without question the minstrel show given by the senior 

engineers on March 5th was a ‘‘howling success.” The show 

took the place of one of the regular engineering sociables, 

the financial backing for the production being furnished by 

the social committee. It was therefore possible to issue invi- 

tations to all engineering students and their ladies, so that 

no difficulty was experienced in filling the house. It must 

be said in this connection however that there were large 

numbers of ‘‘Hill” students making inquiries as to the price of 

admission who were evidently very anxious to gain an entrance. 

Considering the fact that there was no outside coaching 

whatsoever, the program ran off very smoothly, credit for 

which is due to Messrs. Hadfield and Huels. Great credit is 

also due the stage carpenter and electrician for the clever 

manner in which they decorated the stage. The end men 

acquitted themselves nobly, Friend and Huels capturing the 

audience with a new jig. 

The program itself was gotten up somewhat ingeniously 

and we print it in full:
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Park Street Theater, 
Season of 1902-3. 

MR. STORM BULL 

Wisconsin Senior Lngineers 

World Famous Minstrel Production 

Thursday, March Sth, 1903. : 

Business Manager . . . Irving Seaman 

Stage Manager . 5 3 s . F, W. Huels 

Musical Director . : : R. H. Hadfield 
Stage Carpenter ‘ , . S. J. Lisberger 

Electrician s : : “ . E, A, Ekern
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CAST. 

END MEN. 

OBIUY ccc cece eee eeee senses eee eeeteeeeeetertereesssceserees Huels 

VETEGIE? .ccoxm saiaine gyarertevearancen waren serrniorercarioerseietntenecn mecerms sotiecne ye ROOM, 

COLO", . cous conensiewomensseeae aendnsPaeees Os Maweesesseawess JONSON 

ATSHBAY weewarer acess soneanrcernimantenieins vatesuane rience enstee Hele CAODY 

SOLOISTS. 

POObS Beers ceseweinrmeenee deed SENS AUREUS Hoes vem cere LObOh iss 

Wootsic ... ccc ccccc cece ee eeecee eee e eet eeteeeeete tee teeteeteeeee es  Neof 

QUARTETTE. 

High. .....cccccce cee ec eects eee ee eereetersteereseseeseeeresees Anderson 

LOW scciavspeevecbbvaweescvesseeee seneseecenens ceeeeneeneedeni ees (DOA 

TAOR caus caseeoncannancadn’ GANS MOes RENTER eIeaweeemees OPFOR 

Game... ccc cece e cece cece eect e tee eeeeeeeeeeeeeeeeeeeeeee ss Seaman 

CHORUS. 

Chump ....ce ccc eeee eee eee eee eee eeeeeeeeseeseeeeeees s+ Chamberlain 

BID ss seve: Gareeeree as eames csi cenceeeice onsene vaemeesioe se }GOCRUDES 

HUMP. .ce ese ee eee ec ececeeecenenensesessessreneeseteeseeeeees os Goudie 

SOUMP occ eee cece eee cece ee tent eeeeseetttteeteesesesesses + Bailey 

FEROGKON: cc cseeecnsernve ercecee ny edd dis HEM HERI PEO Tue meee ODS, 

Dump....... wobec eevee tttteeetetsttttterettessssseeeeeee ess Lathrop 

Slump... cece cece eee ee eens nese sees senses ee eteeeeee reece e es + HAase 

DOM Pig cease aves woes vce cuenesvsvensucecsesetsereeereresss Wedemeyer 

INTERLOCUTOR. 

HORSE: POWBR..... 0.05 coger ews weenie arco wenadd. P. Howland 

Hauteboys, Dancing Girls, Peasants, Law Students, Soldiers, etc. 

i . Danseuse 

Be By Bryaiitiss ceca cane nee uO Dlek, OF Hob Boys and Peasants 

Admiral Curtis.......... cece cece cence ene ence een n ener n ences 

_ oe eeessseee.Commonrot for bums, LAW STUDENTS, Soldiers, etc.
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PROGRAM. 

: ‘THO Térribles hn gin6eTg siccssscsinaemarncaamenawerecrces wna wee ware ORME 
(Words by Musical Director.) 

Don't Forget You're Talking Toa Lady.................++...+..Jdohnson 
Songs I heard one Sunday Morn................00++-.00+++..+-Hotchkiss 

My Castle on the River Nile .........0c ccc cece ee cece eee e eee eee Cadby 

(Premier’s Entrance. ) 

Mamiiiy’S: VIL BOY cesar anineweeeieiwe oxen sercorementecer money! QUar bette 

On Broadway in Dahomey By and By...............e0e0eeeeee+e Friond 

My Sunday Eve........ 0... cece eee cece cee e eee tenet ee eee er eee Neef 

The: Parniture Mau... ie. Ea GER MERITS SREKOEEEKERORs mares + HUOLS 

Medley....... ccc cece eee eee cece eee e tee e ee tneeseeeeeeeeeeee eee Chorus 

OLIO. 

I. “More Rope”. ... ....cicses. sas eeriwis Hea aes eee Me J. Ail 

2. “Somethin Doin’’............c ccc eee eee ceeeeeeseee J. A. Stewart, 04 

3. “Stunts”...........John Pugh, E. W. Drake, '04, W. E. Schreiber, ’04 
4. “University Banjo Trio”.........................Frost, Elmore, Gove 

5. “Nothing in particular’ ........... cece cece eeeeeeeee ees eK. O'Mara 
6. Illustrated songs?........06..eeeeeeeee++.- Sung by F, A. Chamberlain 

(Lantern slides by B. F. Lyons, L. F. Van Hagen, ’04.) 

I guess that will be about all. 

Three Cheers, ‘Three Beers, 

Varsity, Varsity Engineers. 

Next attraction—‘‘I was seeing Nellie home.” 

PATRONS. 

Babcock. 
Quan. 

Mack. 

- \ Jones. 

bn Hickey. 
0 Olin. 

Conohan. 

Parkinson. 

Doescher, 

\ Bolzt.
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THE U. W. ENGINEER’S CLUB. 

The following is a record of the the meetings that have 

been held since November 21, this being the last date re- 

corded in the previous number of the Engineer. 

December 5, 1902. 

Singing, club. 

Debate: Resolved, That all water power rights in the 

United States territory be owned by the Government. 

Affirmative. Negative. 

H. S. Imbusch. Anger. 

Rice. Cadby. 

C. I. Zimmerman. Lyons. 

Won by negative. , , 

Paper: ‘‘Manufacture of fuel from peat”—Cheney. 

Paper: ‘‘The National Cash Register Works ”—Quigley. 

December 12. 

Paper: ‘‘ Laying of Water Flumes ”—Peotter. 

Paper: ‘‘ Opening of mines ”—Ekern. 

Debate postponed. 

December 19. 

Business meeting at which following officers were elected: 

President—F. W. Huels. 

Vice-president-—A. J. Quigley. 

Secretary and treasurer—E. Wray. 

Censor—S. J. Lisberger. 

Assistant censor—F, J. Petura, 

January 10, 1903. 

Meeting adjourned on account of annual Joint Debate be- 

tween Hill societies. 

January 23. 

Talk: Money and Banking—Prof. Scott. 

Paper—Jones. 

Paper: News Items—W. H. Imbusch.
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February 138. 

Business meeting. 

February 20. 

Paper—Kirkland, Wray. 

Paper—Biersach. 

Debate: Resolved, That labor organizations as they now 

exist are contrary to the best interests of society. 

Affirmative. Negative. 

Petura. McArthur. 

Cadby. Quigley. 

Ekern. Lisberger. 

This was an impromptu affair and was won by the affirm- 

ative. 

Paper: News Items—Sawyer. 

February 27. 

Paper: Single Phase Current Electric Railway—Lisberger. 

Paper: The Century Plant-—Walfing. 

Paper: Review of Periodicals—Ekern. 

Debate on question, Was Germany justified in her action 

towards Venezuela? 

Affirmative. Negative. 

Dean. Colburn. | 

Leasman. Hunner. 

Douglas. Lyons. 

Affirmative won. 

N. O. WHITNEY ENGINEERS’ ASSOCIATION. 

December 5, 1902. 

Singing by club. 

Paper: ‘‘The Modern Canning Factory”—C. S. Eustis. 

: Debate: Resolved, That co-education in colleges is desir- 

able. 

Affirmative. Negative. 

H. S. Cole. D. P. Falconer. 

Wm. Ungrodt. I. B. Hosig. 

Discussion of the subject by society.
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Decision in favor of affirmative. 

Critic’s report, R. G. Griswold. 

December 12. 

Singing by club. 

Paper: ‘‘The Sault St. Marie Power Canal’—P. W. Mor- 

risey. 

Debate: Resolved, That it is for the best interest of the 

United States to build and maintain a large navy. 

Affirmative. Negative. 

E. W. Galloway. R. G. Griswold. 

F. H. Hanson. A. T. Stewart. 

E. L. Barber. G. G. Post. 

Discussion of question by society. 

Discussion in favor of negative. 

Critic’s report, Edward Zaremba. 

December 19. 

Singing by society. 

Debate: Resolved, That the present system of caucus nom- 

inations ought to be abandoned. 

Affirmative. Negative. 

A. F. Kripner. _A. E. Helzer. 

W. S. Locher. E. Duckett. 

A. H. Miller. W. H. Hauser. 

Discussion of question by society. 

Decision in favor of affirmative. 

Critic’s report, M. E. Wharry. 

The following were elected as officers for the ensuing term: 

President—W. A. Rowe. 

Vice-president—R. G. Griswold. 

Secretary and treasurer—M. W. King. 

~ Censor—R. L. Hankinson. 

Jan. 9, 1903. 

Singing by Society. . 

Installation of Officers. : 

President’s Address. . 

Reading, ?“‘Freaks and Fallacies of Steam Engine Design.” 

—L. B. Morehouse. 

|
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Periodicals, ‘‘A New Type of Wireless Telephone;” “The 

Power Plant at Canvery River in India.”—-—S. B. Robertson. 

Talk on the rise and development of the new method of 

charging storage batteries by means of the electrolytic recti- 

fier. —Prof. Burgess. 

Critic’s Report—F. V. Larkin. 

January 16. 

Adjourned for the Joint Debate. 

January 23. 

Singing by the Society. 

Periodicals, ‘Blue Printing by Arc Light.”—H. I. Ward. 

Paper, ‘‘The Nernst Lamp.”—M. A. Whiting. 

Talk, ‘‘How a Ship is Navigated.”—-Edw. Zaremba. 

Critic’s Report—E. A. Goetz. 

February 6. 

Jollification Meeting. 

Singing by Club. 

Recitation—Harvey. 

Recitation—Post. 

Recitation—Brenton. 

Parliamentary Practice, led by Hankinson and Whiting. 

Light Refreshments. 

Stories—John Babcock. 

February 13. 

Singing by Association. 

Lecture on Paper Making—Prof. Zimmerman. 

February 20. 

Singing by Association. 

Paper, ‘‘A Private Electric Lighting System in Milwau- 

kee.” —Zinke. 

Periodicals—Conrad. 

Paper, ‘‘The Experiences of a Wisconsin Graduate in the 

E. P. Allis Works.”—Smith. 

Debate—E. E. vs. M. E.—‘‘Resolved: That electricity is 

a more desirable motive power on railroads than steam.”
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E. E. Affirmative. M. E. Negative. 

Bradford. Griswold. 

Krippner. Hoefer, C. A. 

Stewart. Wharry. 

Discussion of Question. 

Decision in favor of Negative. 

Critic’s Report—Hanson. 

NOTICE TO SUBSCRIBERS. 

The Northern Electrical Mfg. Co., of Madison, Wis., U. 

S. A., has just completed and is now operating a power plant 

for the generation of the power and lighting current required 

in its works. There are two generating units—a 200 K. W. 

Northern Dynamo direct connected to a 225 H. P. Vilter 

Corliss Engine at 100 R. P. M.; and a 50K. W. Northern 

Dynamo direct connected to a 75 H. P. Ball Engine at 290 
Rk. P.M. The large generator is used for the day load, 
while the small machine supplies the current for operating 

the machinery and furnishes light required by the night shift. 
Two 250 H. P. boilers constitute the steam plant, using a 
Cochrane feed water heater. A 120 foot steel stack is used. 
The current is carried from a six panel marble switchboard 
through a tunnel into the distributing board in the shop. 
Exhaust steam is used for heating the works. 

The power plant is housed in a new brick wing 87'8’’ x 
100’4’’. An additional wing 88’ x 100’4’’ was constructed 
simultaneously; the additions accommodate—in addition to 

the generating station—paint shop, pattern shop, brass 

workers’ department and boxing department, which previously 

occupied crowded quarters in the main works. 

The company has just issued its booklet No. 81, describing 

various kinds of Direct Current Generators manufactured by 

them. A copy of the booklet will be sent on request. 

On another page will be found an advertisement for back 
numbers of the WISCONSIN ENGINEER. Any of our readers 

|
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having copies of Vol. 1, No. 2, Vol. 2, Nos. 2 and 4, and 

Vol. 6, No. 1, which they will dispose of should communicate 

with us stating what you have and what you want for them. 

We know of several parties desiring some or all of these num- 

bersand we will be glad to hear from anyone having such 

numbers for sale. 

The attention of our readers is called to the advertisements. 

ofthe Northern Electric Mfg. Co., of Madison, Wis., and the 

Harrison Safety Boiler Works, of Philadelphia, Pa. It will 

be noticed that both of these concerns have stated that they 

are able to furnish positions to our students. | Everybody 

ought to be interested in these announcements. 

The ENGINEER is in receipt of a calendar from the John 

Roebling’s Sons Co., Trenton, N. J. The calendar shows a 

good view of the New East River Bridge at New York during 

process of construction. 

The Pratt & Whitney Co., Hartford, Conn., have sent us 

two neat pamphlets illustrating their ‘‘New Model Turret 

Lathes” and their ‘‘New Thread Milling Machines.” The 

pamphlet on Lathes present some new ideas. The pamphlet 2 

describing the ‘‘Thread Milling Machine shows an apparatus 

which may be considered an advance in machine shop prac- 

tice. These machines make anything from threads to spiral 

springs and this is done by means of milling cutters. Our 

readers are advised to send for a sample copy of this pamph- 

let. 

NEW BOOKS. 

PROBLEMS IN ELECTRICITY. By Robert Weber, D.Sc., 

Professor of Physics in the University of Neuchatel. Trans- 

lated from the French by Edward A. O'Keeffe, B. E. M. L 

E. E. Technical Institute of Cork. Pp. 851 (London: E. 

& F. N. Spon, Ltd; New York: Spon & Chamberlain, 1902.) 

This book contains 746 problems carefully arranged and
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all worked out in neat style. They form a graduated col- 

lection which will enable the student to familiarize himself 

with the technical terms and formulae employed in this 

branch of physics. An unusual amount of space has been 

devoted to the subject of units and a great many of the prob- 

lems are arranged with the view of bringing out the defini- 

tions of the units employed. The first section of the book 

deals with units of force, work, power, temperature and heat 

and their relations to each other, a sort of review of Me- 

chanics and Heat in which a student must be well grounded 

in order to do anything with Electricity. 

Under the subject of static electricity the relations between 

the practical and the electrostatic units are given and prob- 

lems which give a physical conception of their magnitude are 

plenty. The majority of text-books omit these very im- 

portant relations and give only the relations between the 

practical and the electromagnetic systems, leaving the stu- 

dent to find the other comparison by the reading of the 

story about the velocity of light. Very few text-books, 

for instance, will state that three hundred volts are equiv- 

alent to one electrostatic unit of potential, or that 

one microfarad is equal to 9x 105 electrostatic units, and 

yet, are these relations not experimental ones? It is only by 

a familiar knowledge of these numerical relations that one is 

able to obtain a physical conception of practical problems. 

The subject of condensers is treated very thoroughly; a great 

variety is given, ranging from he old time Leyden-jar to At- 

lantic cables. Unfortunately the author has failed to make 

use of any of our modern commercial condensers with which 

the stud ent becomes so familiar in the American laboratories, 

but we have only to remember that the telephone service in 

Switzerland does not require the use of condensers in order 

to account for the omission. 

Dynamic electricity forms the major portion of the book, 

each subject being treated at great length. The usual prob- 

lems dealing with resistances and the electromotive forces of 

cells are improved upon, in that, very practical ones are
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given. The work upon dynamos, lighting, telegraphy and 

telephony is good and ought to be of great assistance to any 

student who has had the usual elementary course in physics. 

A great many tables in the appendix add to the value of 

the book. Among them is a very complete table showing 

all the relations between the units, their symbols, dimensions, 

etc. The book is nicely bound, adequately furnished with 

references, and has a good index. G. W. W. 

ALUMNI DIRECTORY. 

The Alumni directory given below is as near perfect as we 

can make it with the information at hand. A complete and 

authentic directory is indispensible in a college like ours, and 

to keep it correct, we need the support and encouragement 

of both undergraduates and alumni. The names of alumni, 

whose addresses we are not certain of, are indicated by aster- 

isks (*). Anybody possessing information, as to any change 

of address, or correction in the directory, will do the ENGI- 

NEER a favor by imparting such informition to our alumni | 

editor. 
| 

Abbott, ClarenceE., B. S. M. E., 01. 433 Murray St., Madison, Wis. 

Adams, Bertram F., B.S. M. E., 02. Grad. Student, U. W. Sigma Chi 

House, Madison, Wis. 

*Adamson, Wm. H., B. 8. C. E., ’86. Address not known. 

*Ahara, Edwin H., B. 8. C. E., 92; M. E., ’96. 2854 N. Lincoln St., 

Chicago, Ill. 

Ahara, Geo. V., B.S. M. E., 95. With Fairbanks, Morse & Co., Beloit, 

Wis. 

Ahara,oTheo. H., B.S. M. E., 00. With Fairbanks, Morse & Co., Beloit, 

Wis. 

*Albers, John F., B. 8. C. E.,'77; C. E., "78. Druggist, Antigo, Wis. 

Alexander, Walter B., B. S. M. E., ’97. Asst. Mast. Mech., care of C., 

M. & St. P. Ry., Minneapolis. 

Allen, Andrews B., B.S. C. E., 91. Wisconsin Bridge Co., 1022 Monad- 

nock Bldg., Chicago, IL. 

Allen, John S., B.S. E. E., ‘97. Mgr Beloit Electric Light Co., Beloit, 

Wis. 

Alverson, Harry B., B.S. B. E., 93. Cataract Power & Conduit Co., 40 ' 

Court St., Buffalo, N. Y.
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Anderson, Gustave A., B.S. M. E., 02. Western Elec. Co., Chicago, Ill. 
*Arms, Richard M., B.S. E. E., 94. Seattle, Wash. 

Aston, Jas. B., B.S. E. E, ’93. Care of Thomas Aston & Son, Milwaukee, 
Wis. 

Atkins, Hubbard, C., B. S.M. E., 01. Allis-Chalmers Co., Milwaukee, 
Wis. 

Austin, W. A., B.S. M. E.,'99. Room 1011 149 Broadway, N. Y. 
Baehr, Wm. A., B.S. B. E., 94. Mgr Denver Gas Works, Denver, Colo. 
*Baldwin, Geo. W., B.S. C. E., '85. Lumber Dealer, Crete, Neb. 
*Bamford, F. E., B.S. M. E., 87. Lieut. U.S. A., Atlanta, Ga. 
Barnes, Chas. B., B. 8S. M. E., ‘00. M. E. Dep’t Ill. Cont. R’y, 200 Oak- 

wood Bldg, Chicago, Il. 
Barr, J. M., B. 8. M. E., 99. Westinghouse Elec. & Mfg Co., Pittsburg, 

Pa. 
Bauss, Richard E., B.S. M. E., 00. Western Elec. Co., Chicago, Ill. 
Bachelder, Clare H., B. 8. M. E., 01. Chicago Telephone Co., Chicago, 

il. 
Balsley, Eugene A., B.S. C. E., 02. American Bridge Co., Chicago, Ill. 
Barkhausen, Louis H., B.S. M. E., 01. J. I. Case Co., Racine, Wis. 
Bebb, Edward C., B, 8. C. E., '96. U.S. Geol. Survey, Washington, D. C. 
Beebe, Murray C., B.S. E. E., 97. Care of Amber Club, Pittsburg, Pa. 
Bennett, Chas. W., B.S. M. E., 92. American Tin Plate Co., Elwood, 

Ind. 
Benson, F. H., B. 8. C. E., 91. New Insurance Bldg., Milwaukee, Wis. 
Bentley, F. W., B.S. M. E., 93. Hackley Manual Training School, Mus- 

kegan, Mich. 
Berg. William C., B.S. C. E., 02. Res. Engr of Const. work on L. & N. 

R. R., Coal Creek, Tenn. 
Bergenthal, V. W., B.S. E. E., 97. Stanley Elec. Mfg. Co., Monadnock 

Bldg., Chicago, Ill. Home address, 5 808 S. Park Ave. 

Bertrand, Phil. A., B. S. E. E., ’95. People’s Gas & Elec. Co., Peoria, Ill. 
*Berry, Claude, B. S. C. E., 01. Graat Northern Ry., St. Paul. 
Biefeld, Paul A., B.S. E. E.,'94. Prof. of Elec. Eng., School of Heil- 

perghausen, Ger. 

Bird, Henry, B. 8. C. E., 94. Died Dee. 22, 91. Citronelle, Ala. 
Bird, Hobart 8., B.S. C. E., 94; LL. B. '96. San Juan, Porto Rico. 
*Bliss, Wm. S., B. S. M. E.,’80. J. M. Dennis Lumber Co., Williams, 

Arizona. 

Boardman, Harry B., B. S. E. E.,'93. Westinghouse, Church, Kerr & 
Co., New York City. 

*Boardman, Horace P., B. S. C. E., 94. Ass’t Engr, B. & B. Dept, C., 

M. & St. Paul Ry., 1100 Old Colony Bidg., Chicago, Ill. 
Bohan, Wm. J., B. 8S. E. E.,'95. C., M. & St, P. Ry. Shops, Milwaukee, 

Wis. 

Boldenweck, Felix W., B.S. M. E., ’02. Testing Dept, Western Elec. Co., 

27 Stratford Place, Chicago, Tl. 
*Boley, C. U., B. S.C. E., ’83; C. E., 99. City Engineer, Sheboygan, 

Wis.
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Boorse, Jesse M., B. S. E. E., 95. Monroe Division of Chicago Telephone 

Co., Chicago, Tl. s 

Bossert, Chas. P., B.S. M. E., 88. Pfister & Vogel Leather Co., 555 9th 

St., Milwankee, Wis. 

Boynton, C. W., B.S. M. E., '98. Ledro-Wolley, Wash. 

*Brace, Jas. H., B.S. C. E.,’92. Albany, N. Y. 

Bradish, Geo. B., B. 8. C. E.,’76; C. E., 78. Civil Engineer, La Crosse, 

Wis. 
*Bradley, Wm. H., B. S. C. E.,’78. Junction Iron & Steel Co., Mingo 

Junction, Ohio. 
*Brennan, Wm. M., B. 8. C. E., 94. Wisconsin Central Ry., Manitowoc, 

Wis. 

Broenniman, Arnold E., B. S. C. E., ’97. 443 Finance Exchange, New 

York City. 

Brown, Geo. W., B.S. C. E., ’86; C. E., 90. Gov. Works, Dry Tortugas, 

Fla. Via Key West. 

*Brown, Perry F., B. 8. C. E.,’97. Kurtz & Brown, Mills Bldg., San 

Francisco, Cal. 

Brown, Samuel L., B. S. M. E., 89. Tacoma Smelting Co., Tacoma, 

‘Wash. 

*Brown, Thane R., B.S. C. E., 95. Wis. Bridge & Iron Co., Milwaukee, 

Wis. 

Burdick, Wm. C., B. 8S. C. E., 01. St. Paul Depot, 1015 Sycamore St., 

Milwaukee, Wis. 

Buerstatte, F. W., B.S. M. E., 01. Mech. Dept, C., M. & St. P. Ry., 1440 

: Park Ave., Chicago, Ill. , 

Bucey, John H., B.S. C. E., ’95. Died Dec. 4, 1896. 

Buckley, W. J., B.S. E. E., 99. Unived Gas & Elec. Co., Long Branch, 

N.J. 

Bump, Milan R., B.S. E. E., 02. Spokane Long Dist. Trans. Co., Spokane, 

‘Wash. 

Burgess, Chas. H., B. S. E. E., '95. Asss’t Prof. of Elec. Eng., University 

of Wisconsin. 

Burgess, Geo. H., B.S. C. E., 95. Penn. Lines Chief Engineer’s Office, 

Pittsburg, Pa. 

Burkholder, Chas. I., B.S. E. E., 96. General Elec. Co., Schenectady, 

N.Y: 

Burton, Wm. C., B.S. KE. E., 93. J. S. White & Co,, Limited, 22 A. Col- 

lege Hill, London, Eng. 

Buttles, Ben. E., B.S. E. E.,'00. 503 W. Adams St., Chicago, IL 

*Campbell, Bert, B. S. C. E., 98. Chicago, Ill. 

Carey, Jas. L., B. S. M. E., 88. 306 Baird Ave., Austin Station, Chicago, 

I. 

Carlsen, Chas. J., B.S. M. E., 96. Chicago Telephone Co., Chicego, Il. 

Carpenter, Chas. G., B. 8. C. E., 82. 123 N. 40th St., Omaha, Neb. 

Carter, B. B., B.S. M. E., 88. 1644 Monadnock Bldg., Chicago, IIL. 

Caverno, Xenophon, B. 8. M. E., 90. Kewaunee Gas Light & Coke Co.. 

Kewaunee, Wis.
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Clausen, Leon R., B.S. E. E., 797. 422 W. Jackson Bldg., Chicago, Ill. 

Cochran, Robt. B., B.S. M. E., 97. Cochran-Bly Machine Works, 1 Hill 

St., Rochester, N. Y. 

Cole, Chas. M., B.S. M. E., 02. Detroit Bridge Co., Detroit, Mich. 

Cole, Harry W., B.S. M. E., 02. Allis-Chalmers Co., Milwaukee, Wis. 

Comstock, Nathan, B. 8. M. E., 97. Attorney, Arcadia, Wis. 

Connolly, Pat. H., B.S. C. E., ’85. City Eng., Racine, Wis. 

Conover, Allen D., Ph. B. C. E.,'75. 151 W. Gilman St., Madison, Wis. 

Conradson, C. M.. B. S. M. E., '83; M. E., ’85. American Turret Lathe 

Co., Fairview and Broadway St., Camden, N. J. 

Cook, Thomas R., B. 8. M. E.., 00. 105 Barr St., Fort Wayne, Ind. 

*Coombs, Ed. C., B.S. C. E., 97. A. T. & S. F. Ry., Wanette, Okla. 

Cooper, A. 8., B. S. C. E., 81; C. E..'88. U.S. Ass't Engr., Savannah, Ga. 

Cosgrove, J. F., E. E.,’96. Scranton Correspondence School, 919 Pino St., 

Scranton, Pa. 

Cornish, Ross C., B. S. C. E., 97. Racine Gas Co., Racine, Wis. 

*Crandall, H., B.S. M. E., ’98. 28d St., between Grand Ave. and Wells 

St., Milwaukee, Wis. 

*Crane, Edgar W., B. S. E. E., '95. San Gabriel Elec. Co., Azusa, Cal. 

Crenshaw, Thos. P., B.S. E. E., 95. Died. 

Crowell, Robinson, E. E., 96. Sacramento Elec., Gas & Ry. Co., Sacra- 

mento, Cal. 

Curtis, Norman P., B.S. C. E.,'01. Madison, Wis. 
Dean, Chas. L., B. S. M. E., 01. Seymour, Wis. 

De Lay, Frederic A., B.S. E. E., 02. Instructor, Mich. School of Mines, 

Houghton, Mich. 

Diehl, Guy E., B. 8. C. E., 02. U.S. Steel Corp., Hibbing, Minn. 
*Dixon, Fred B., B.S. C. E., 97. New London, Wis. 

Dixon, John E., B. S. M. E., 00. Brooks Locomotive Works, Dunkirk‘ 

N. Y. 

Dodge, Jos., B.S. M. E., ’84. Allis-Chalmers Co.. Milwaukee, Wis. 

*Dodge, McClellan, B.S. C. E., ’84. City Eng’r, Eau Claire, Wis. 

Dousman, Jas. H., B. 8. C. E., 84. Milwaukee Automobile Co., 78, 21st 
: St., Milwaukee, Wis. 

Dow, Herbert W., B. 8. M. E., 02. Instructor, Ames College, Ames, 

Towa. 

Duffy, Wm. F., B.S. C. E.. 84. Asst. Engr S. & R. B.V. Ry., Shreveport, 
La. 

Durand, Samuel B., B.S. C. E., 91; C. E., Stanford, 94. Died at Denver, 
Col., Oct. 29, 1900. 

Dutcher, John E., B.S. E. E., 97. Swift & Co., Kansas City, Mo. 

Earle, Roy R., B.S. E. E., °02. Gen’l Elec. Co., Schenectady, N. Y. 
Karll, C. 1, B.S. M. E., ’85. 76 Williams St., New York City. 

*Eean, R. A., B.S. C. E., 99. Brooklyn, N. Y. 

Ehreke, G. W. R., B. 8. E. E., 02. Gen. Elec. Co., 917 State St., Schenec- 
tady, N. Y. 

Ehrnbeck, Anton D., B.S. C. E., 02. Ass’t Engr, C., M. & St. P. R. R., 

22 34th St., Milwaukee, Wis.
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*Ela, Edwin S., B. S. C. E., 96. Recorder Gov. Survey, Rochester, Wis. 
Ellis, John F., B. S. C. E., ’87. Died Evansville, Wis., Dec. 9, °90. 
Elser, R. C., B.S. C. E. Died May 17, 1900. 
Emerson, Fred M., B. S. C. E., ’00. Milwaukee Bridge Co., Milwaukee, 

Wis. 
*Erbach, Wm. Z., B. S. M. E., 93. Lumber Business, Athens, Wis. 
Ericksen, Erik T., B. S.C. E., 88; C. E., °90. Bastrop, La. 
*Evans, Ed. M., B.S. C. E., 94. Bridge Inspector, 2277 Paulina St., Chi- 

cago, Il. 
Evans, Geo. B., B.S. C. E., 94. 348 Atlantic Ave., Pittsburg, Pa. 
Fairchild, David L., B.S. C. E., 90. 17 Columbia Block, Duluth, Minn. 
Falconer, Robt. C., B.S. GC. E.. 795 Vanceburg, Ky. 
Farris, Jas. A., B.S. M. E.,’00. Cutler Hammer Mfg. Co., Milwankee, 

Wis. 
Fehr, H., B.S. M. E., ’84; LL. B. ’86. La wyer, Empire Bldg., Milwaukee, 

Wis. 
Fisher, John J., B.S. C. E., 76. U.S. Dep't, Mineral Survey, Prescott, 

Ariz. 
*Fisher, John R., B.S. C. E., “74; C. E., ’80, Lumber Dealer, Beaver Dam, 

Wis. 
Ford, Arthur H., B.S. E. E., 95. Prof. Elec, Eng., Georgia School of 

Tech., Atlanta, Ga. 
Ford, Fred H., B. 8. E. E., 93. Northern Electric Co., Milwaukee, Wis. 
*Fowle, Fred F., B.S. ©. E., 93. Milwaukee Bridge & Iron Works, 120 

7th St., Milwaukee, Wis. 

Fowle, Harry H., B. 8. E. E., 95. Electrician (Fowle & Fowle), Milwau- 
kee, Wis. 

Fowler, Myron M., B.S. E. E., 01. Western Ele:, Co., Engr. Dep’t, 841 
W. Adams St., Chicago, Il. 

Fox, Henry, B. 8. M. E., 92. Box 311, Hartshorn, Indian Territory. 
Frankenfield, Budd D., B. 8. E. E., 95; E. EB. 96. Care of Nernst Lamp 

Co., Pittsburg, Pa. : 
Fratt, Fred W., B.S. C. B., ’82. Chief Engr M., K. & N. W. R, R., Jop- 

lin, Mo. 
Freschl, E., B.S. M. E.,’99. 2405 Wells St., Milwaukee, Wis. 
Fricke, August C., B. S. M. E., 01. Milwaukee, Wis. 
*Fugina, A. R., B.S. C. E., 98. U. 8. Geol. Survey, Cincinnati, Ohio. 
*Fuldner, Henry C., B. S. ©. E., 97. 366 Greenbush St., Milwaukee. 

Wis. 
Funk, Wm. F., B.S. M. E., 91. M. Funk Boiler Works, 1407 Main St., 

La Crosse, Wis. 
Gardner, Stephen, B. S. E. E., 02. Chicago Edison Co., Chicago, IU. 
Gerdtzen, G. A., B. S.M. B., 93. Ass’t Prof. of Machine Design, Uni- 

versity of Illinois. 
Gerlach, T. A., B. 8. ©. E., 93. Head Draftsman, Paige Iron Works, 

15124 Turlington Ave., Harvey, Ill. 
Gibson, Wm. J., B.S. M. E., 02. Fuller & Johnson Co., Madison, Wis. 
Goddard, A. L., B. S. M. E., °96. Hadden Heights, N. J. 

6-Eng.
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Golder, Lloyd W., B. S. M. E., 95; B. S. E. E., 96. Sullivan Machine 

Co., Chicago, Tl. 

*Gooding, Wm. H., B.S. C. E., °78. Independence, Towa. 

Granke, Leo E., B. 8. C. E., 00. Slater, Mo. 

Gregerson, Louis T., B.S. C. E., 95. C. & N. W. Ry, Boone, Ia. 

| *Gregg, H. B., B.S. M. E., 92. Engr of Tests, Santa Fe Ry., San Bernar. 

| dino, Cal. 
Grey, John C., B. S. M. E., 02. Clairton Steel Co., Clairton, Penn. 

Griffith, John H., B. S. ©. E., °98. Cambria Steel Co., 230 Tioga—West- 

mont, Johnstown, Pa. 

Grover, A. J., B.S. C. E., ’81; C. E., °838. 1187 Park Ave., Omaha, Neb. 

Grover, Allison §., B. S. M. E., 95. Draughtsman, Allis-Chalmers Co., 

Milwaukee, Wis. 

Hackney, Robert H., B. 8. M. E., 193. Fox Pressed Steel Co., Joliet, Tl. 

Hain, Jas. C., B.S. C. E., 93. 1100 Old Colony Bldg., Chicago, Ill. 

Hambuechen, C., B. S. E. E.,, 99; E. E., 00. Instr. Electro Chemistry, 

University of Wisconsin. 

Hamilton, Harvey F., B.S. C. E., 92. GN. R.R., Great Northern Bldg., 

St. Paul, Minn. 

Hammerschlag, James G., B. S. M. E., 02. Nordberg Mfg. Co., Milwau- 

kee, Wis. 

Hancock, L. M., B. 8. M. E., ’88. Gen. Supt. of Bay Counties Power Co., 

234 Third St., San Francisco, Cal. 

Hansen, Oscar, B. 8. E. E., 94. Western Electric Co., Chicago, Ill. 

*Hanson, A., B.S. C. E., 99. 

*Hanson, Walter S., B. S. M. E., 95. Walburn-Swenson Co., Shawnee, 

Okla. 

*Hanson, Henry O., 92 W. Jersey St., Elizabeth, N. J. 

Hargrave, R. W., B.S. M. E., 98. Zion City Headquarters, Chicago, Ill. 

Harrison, C. N., B.S. C. E., ’82. Madison, Wis. 

*Harriman, F.J., B.S. C. E., 89. Appleton, Wis. 

Hartman, Rudolyh, B. S. C. E., 01, Instr. in Engineering, University 

of Wisconsin. 

Hart, Chas. W., B.S. M. E., 96. Hart, Parr & Co., Charles City, Ia. 

Home address, 609 Iowa St. 
Hartwell, Frank I., B.S. M. E., °95. Died 1897. 

Harvey, John L., B. S. M. E., ’00. Prescott Pump Works, Milwaukee. 

Haskin, Edwin £., B.S. M. E., 01. Nordberg Engine Co., 3125 Wells St., 

Milwaukee, Wis. 

Hawn, Russell J., B. S.C. E., °01. Portland Cement Works, Craigs- 

ville, Va. 
Hayden, Chas. B., B.S. E. E., 96. Sun Prairie, Wis. 
*Heald, Eugene H., B.S. C. E., 00. Oak Park, Ill. 

Hegg, John R., B.S. C. E., 00. Killed on the Island of Luzon, Jan. 25, 

1902. 
Hedke, Chas. R., B. S. C. E., 00. Kilby Mfg Co., Eaton, Weld Co., Col. 

Heine, R. E., B. S. E. E., °98. Ass’t Prof. of Elec. Eng. University of 

Washington.
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Hile, Chas. H., M.E., '94. Boston Elevated Ry., 552 Harrison Ave., 
Boston, Mass. 

Hinrichs, Christian, B. S. M. E., ’90. Cramp & Son’s Ship Yards, 3295 
Park Ave., Philadelphia, Pa. 

Hippenmeyer, Irving R., B. S. M. E., 02. Vilter Mfg Co., Milwaukee, 
Wis. 

Hirschberg, Walter P., B. S. C. E., ’00. Cambria Steel Co., 340 Locust 
St., Johnstown, Pa. 

Hirshheimer, H. J., B. S. M. E., 91. La Crosse Plow works, 218 N. 8th 
St., La Crosse, Wis. 

Hobart, F. G., B.S. M.E., ’86; M. E., 90. 724 Prairie Ave.. Beloit, Wis. 
Hogan, J. J., B.S. E. E. °99. Western Electric Co., Chicago, TI. 
*Holt, F. W., B.S. C. E., M. L., °88;eLL. B., 89. U. S. Patent Office, 

Washington, D. C. 
Hoskins, L. M., B.S., °83; M. S., 85; C. E.. °87. Prof. of Mechanics, 

Stanford University, Cal. 
Hoyt, Warren A., B.S. C. E., °00. Altoona, Pa. 
Humphrey, C. W., B.S. E. E., 00. Madison Gas & Elec. Co., Madison, 

Wis. 
*Hunner, Earl E., B. S.C. E., 00. Tom Thumb Mine Republic, Wash- 

ington, D. C. 
Hurd, Jchn T., B.S. ©. E., Ol. Provincial Supervisor at Iligan 

Isabella Proy., Philippine Is. 
Hurd, Nathanial L., B. S. M. E., 01. Amer. McKenna Process Co., 

Joliet, Ill. 
Icke, John F., B.S. C. E., ’00. City Engineer, Madison, Wis. 
James, Ben W., B.S. M. E., 97. Illinois Steel Co., 401 Herkimer, 

Joliet, Tl. 
*James, Oscar B., B.S. M. E., 91. Richland Center, Wis. 
Jenne, R. L., B.S. E. E., 98. Dead, 
Jones, Geo. H., B.S. E. E., 97. Chicago Edison Co. Chicago, IIL. 
Johnson, Car) A., B.S. M. E., 91. Gisholt Machine Co., Madison, Wis. 
“Joyce, Pat. F., B.S. CG. E., 93. Engr with Wisconsin Central, 

Abbottsford, Wis. 
Keller, C. A., B.S. E. E.,’99. J. G. White & Co., Little Rock, Ark. 
Kelley, Patrick J., B.S. E. E., 02. Care of J. G. White, Montgomery, 

Ala. 
Kiehl, Wallace P., B. 8. E. E., ’97. Engr on Wall St., New York City. 
King, Arthur C., B.S. M. E, 01. Northern Electric Co., Madison, Wis. 
Kirchoffer, Wm. G., B. S. C. E., 97. City Engineer, Baraboo, Wis. 
Klug, L. J., B.S. C. E., 98. American Bridge Works, Chicago, Ill. 
Knowles, J. H., B. 8. C. E., 799. Oregon Short Line Ry., Salt Lake City, 

Utah. 
Kohl, Oliver B., B. 8. E. E., 02. Madison Gas & Elec, Co., Madison, Wis. 
Kremers, John G., B.S. E. E., 98. 554 4th St., Milwaukee, Wis. 
Kratsch, Wm. H., B. S. M. E.,'97. Geo. Challoners Sons Co., Oshkosh, 

Wis. 
Kurtz, Chas. M., B. 8. C. E., 97. “The Reed”, Ogden, Utah.
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Kurtz, Ed. B., B.S. M. E., ’94. Laclede Power Co., St. Louis, Mo. 

Lademan, Otto T., B. 8S. E. E., ’97. St. Louis Elec. Construction Co., 

St. Louis, Mo. 
Lacey, Frank H., B.S. E. E., 01. 518 Columbus Ave., Boston, Mass. 

Landgraf, F. K., B.S. M. E., ’98. Draftsman, Wm. E. Hill & Co., Kalama- 

z00, Mich. 
Lapham, Chas., B.S. C. E., 81. 3118 Mt. Vernon Ave., Milwaukee, Wis. 

Lardner, Henry A., B. S. E. E., '93; E. E., 95. N. J. White & Co., 29 

Broadway, New York City. 
Lathrop, Wm. F., B. 8. E. E., 02. Sullivan, Mach. Co., Denver, Col. 

Lawton, E. W., B.S. M. E., ’89, DePere, Wis. 

Lea, John M., B. 8. E. E., 02. Western Elec. Co., Chicago, Ill. 

Legg, Ernest F., B.S. E. E., 01. General Electric Co., Schenectady, 

Ne, 
Leich, Oscar M., B.S. E. E., 98, 610 Wilson Ave., Ravenswood Sta., 

Chicago, Tl. 

Lemon, Luther E., B.S. E. E., 96. Vindex Elec. Co., 158 Iowa Ave., 

Aurora, Il. 

Lennon, Hawley D., B. 8. G. E., 02. Grad. Student U. W., Madison, 

Wis. 

Leuth, Emil S., B.S. M. E., 97. Designer, Brown Corliss engine, 213 14th 

St., Milwaukee. 

Leuth, P. F., B.S. M. E., 98. Designer Milwaukee Elec. Co., Milwaukee. 

Lindem, Olaf J., B.S. C. E., 00. Died at San Antonia, Texas. 

Lindeman, A., B.S. M. E., ’85; M. E., ’87. J. P. Lindeman & Son, Mil- 

waukee, Wis. 

Lloyd, Conrad C., B. 8S. C. E., 96. C., M. & St. P. Ry., 860 Cass St., 

Milwaukee, Wis. 

Logemann, R. T., B. 8S. C. E., 99. Monadnock Bldg., Chicago, Il. 

Mabbett, Walter F., B. S. C. E., 02. Eng Dep’t., C. M. & St. P. Ry., 
Chicago, I. 

MacGregor, W. F., B.S. M. E., 97. J. I. Case Mfg. Co., Racine, Wis. 

*McKee, Louis A., B.S. E. E., 02. Gen’l Elec. Co., Pittsburg, Pa. 

McEvoy, George E., B. S. M. E., ’02. Illinois Steel Co., S. Milwaukee, 

Wis. 

Maldauer, Arthur, B. 8S. C. E., ’96. Civ. Engr. (R. Modjeski) 1742 

Monadnock, Bldg. Chicago, Ill. 
Melec, Anton, B. 8. M. E., ’98. Madison, Wis. 

Maurer, Ed. R., B.S. C. E., °90. Prof. of Mechanics, University of Wis- 

consin. 

*Mayer, August, B.S. C. E., ’88. Shreveport, La. 

Marvin, Arba B., B.S. E, E., 00. Patent office, Washington, D.C. 

Mason, C. T., B.S. M. E., ’99.  Tllinois Steel Co., 1109 Cass St., Joliet, Ill. 

McArthur, A. R., B.S. M. E., 00. Patent office, 15298. J. St., Washing- 

ton, D. C. 

McCulloch, A. L., B.S. C. E., °95. Died. 

*McDonald, Clinton, B.S. C. E., ’97.
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*McKim, Jas. A., B.S. C. E., 91, Haugh-Noelke Iron Works, Indian- 
apolis, Ind. 

Mead, Geo. A., B.S. E. E., 95. Ohio Brass Works, Mansfield, Ohio. 
*Mead, O. A., B.S. C. E., 92. R. McMillan & Co., Appleton, Wis. 

*Melville, Jas., B.S. C. E., °75; C. E., 78. Sun Prairie, Wis. 

*Merriam, H. N., B.S. C. E., 98. Canadian Pacific Ry., Brooklyn, N. Y. 
Merrick, E. G., B.S. E. E., 00. Stanley Elec. Mfg. Co., Pittsfield, Mass. 
Meyers, Alvin V., B.S. E. E., ’01. Telluride Power Transmission Co., 

Provo, Utah. 
*Myer, Ed. W., B.S. M. E., °95. Nordberg Mfg. Co., Milwaukee, Wis. 

Minch, H. J., B.S. M. E., 92. 222 W. Gorham St., Madison, Wis. 

Minch, Oscar J.,.B. S. M. E., °93. Paoli, Wis. 

Minch, Walter B.. B. S. M. E., '00. Western Elec. Co., Chicago, Ill. 
Monahan, J. J., B.S. C. E., 95. Filer & Stowell Co., Milwaukee, Wis. 
Moore, Lewis E., B. S. M. E. 00. American Tin Plate Co., Elwood, Ind. 
Moore, Sherman, B.S. C. E., 02. Care of U. S. Lake Survey, Alexan- 

dria Bay, N. Y. 
Morrow, Homer, B. 8. M E., 01. Nordberg Engine Co., Milwaukee, Wis. 
*Morrow, Frank E., B.S. C. E., °92. 
Mors, Geo. C., B.S. M. E., 92. American Tin Plate Co., Carnegie Bldg., 

Box 965, Pittsburg, Pa. 

Munger, Ed. T., B.S. M. E., 92. Green Bay, Wis. 

*Munroe, Wm., Ph. B., C. E., 73. Box 230, Great Falls, Montana. 

Murphy, M.N., B.S. E. E., 01. Care of Geo. A. Fuller, Co., 68 William 
St., New York. 

Nes, T. G., B.S. E. E., 99. Chicago Telephone Co., Chicago, ILL. 

*Nelson, C. L., B.S. C. E., 00. 127 Turk St., San Francisco, Cal. 

*Nelson, F. W., B. S. M. E., °97. Ishpeming, Mich. 

*Nethercut, E. 8., B. S.C. E., 89. Paige Iron Works, Chicago, Il. 
Newman, Fred. J., B. S. E. E., °98. Westinghouse Elec. & Mfg. Co., 

Pittsburg, Pa. 

Nicholas, A. A., B. S. E. E., 01. Gen. Elec. Co., Schenectady, N. Y. 

Nommensen, R. A., B.S. C. E., 99. Died July 12, 1902. 

Ochsner, R. J., B.S. E. E., 94. Brown Hoisting Co., Cleveland, Ohio. 

*Older, Clifford, B. S. C. E., '00. Pittsburg, Carnegie & Western R. R., 

Pittsburg, Pa. 

Olsen, Arthur C., B.S. C. E., ‘02. Eng. Dept C., M. & St. P. Ry., Milwau- 
kee, Wis. 

Olson, L. W., B.S. E. E., 99. Green Bay, Wis. 

Olson, M. U.. B.S. E. E., 99. General Elec. Co., Schenectady, N. Y. 
Olson, Sidney, B.S. C. E., 02. Deceased. 

*O’Neill, Wm. R., B. S. M. E., ’87. Pacific Vinegar Co., Portland, Ore. 

*Ostenfelt, C. L., B.S. C. E., °85. 1117 Schiller Bldg., Chicago, Ill. 

Owens, L., B.S. E. E., 97. People’s Gas & Elec. Co., Peoria, IL. 

*Paine, Jas. P..B. S.C. E., ‘77. 223 Pleasant St., Milwaukee, Wis. 

Palmer, A. H., B.S. E. E., 96. Died July, 1901. 

Palmer, R. B., B. 8S. E. E., *01. 22A. College Hill, Cannon St., London, 

Eng., Care J. G. White Co., Limited.
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Parmon, A. L., B.S. C. E., 85; C. E., 89. Died Oct. 3, 1899, at Spokane, 
‘Wash. 

*Parmley, W. C., B. 8. Met. E., 87; M. S., 93. 19 Burt St., Cleveland, 
Ohio. 

*Parsons, W. J., B.S. C. E., 00. Eree. Dept Am. Bridge Co., Pittsburg, 
Pa. 

Pengra, Preston, W., B. S. E. E., 02. Designing Dep’t, Chicago-Edison 
Co., Chicago, IIL. 

“Pennock, Wm. H., B.S. M. E., 88. 606 .N. Y. Life Bldg., Omaha, Neb. 
Perkins, J. H., B.S. E.'E., °96. Youngstown Elec. Co., 670 Bryson St., 

Youngstown, Ohio. 

Phillips, J., B. 8. C. E., 87. Died 1893. 
*Phillips, N. F., B.S. C. E., °77. Monitor Mfg. Co., 423 W. 26th St., Min- 

neapolis, Minn. 
Plumb, H. T., B.S. E. E., 01. Asst. Prof. Mathematics & Physics, Pratt. 

Inst., Brooklyn, N. Y. 

Polley, George A., B.S. C. E., °02. Eng. Dept, C. & N. W. Ry., Winona, 
Minn. 

*Pope, Geo. W., B.S. C. E., °98. Wisconsin Bridge Co., N. Milwaukee, 
Wis. 

*Potter, Wm. G., B.S. C. E., 90; C. E., 94. Alvord & Shields, 127 Hart- 
ford Bldg., Chicago, II. 

Powell, A. O0., B.S. C. E., °80;C. BE. 90. U.S. Engrs Office, 3d fl. Bank 
of Minn. Bldg., S. Paul, Minn. 

Powell, E. H., B.S. M. E., °91. 1609 Vermont St., Lawrence, Kan. 
Powrie, Wm. R., B. S. M. E., 96. Powrie & Sons, Waukesha, Wis. 
Prael, Fred W., B'S. M. E., 91. American Can Co., Fairhaven, Wash. 
Purdy, C. T., B. 8. C. E., 85; C. E., 86. Geo. A. Fuller Co., 187 Broadway 

New York. 
*Quirk, Jos., B.S. C. E., 73. Jos. Quirk Milling Co., Waterville, Minn. 
Radke, Albert A., B.S. E E., 00. Inst, Agricultural College, Kingston, 

R. 1. 

*Ramien, C. H., B.S. M. E., 96. Filer & Stowell Co., 560 4th St., Mil- 
waukee, Wis. 

Ransom, Geo. B., B.S. C. E., 91. Engr U. 8. N. Sta., Portsmouth. N. H. 

Reedal, P. E., B. S. E. E., °96. Christensen Eng. Co., 687 Prospect Ave., 

Milwaukee, Wis. 
Reilly, H. W., B.S. E. E., 97. J. G. White & Co., Monroe, Mich. 

*Rendtorff, E. J., B, S. E. E., °95. 

Reynolds, W. E., B. S. E. E., 99. Chicago Telephone Co., Chicago, II. 

Rhine, Chas. A., B. 8. E. E., 00. 715 Clybourn St., Milwaukee, Wis. 

Richards, J. F., B.S. C. E., 98. Totenville, 8. I., N. Y. 

Richards, W. A., B.S. M. E., ’99. Instr. East Side High School, Milwau- 

kee, Wis. 
Richards, W. J., B. 8. E. E., °93. Christiansen Eng. Co., Milwaukeg, Wis. 

Richter. A. W., B.S. M. E., ’89; M. E., 91. Asst. Prof. in Engineering, 

University of Wisconsin. 
Robinson, Geo. P., B. S. E. E., °96. Wis. Telephone Co. ,Milwaukee, Wis.
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Rogers, Walter A., B. S. C. E., ’88; C.E., 97. C., M. & St. P. Ry., 1208 

Manhattan Bldg., Chicago, Il. 

Rollmann, A. C., B. S. E. E., 01. Northern Elec. Mfg. Co., Madison, 

Wis. 

Rosenstengel, R., B. 8. C. E., 94. Christensen Eng. Co., Milwaukee, Wis. 

*Rosenstengel, Wm., R.. B.S. M. E., 87. 442 Northampton St., Buffalo, 

N.Y. 
Ross, H. H., B.S. E. E., 96. 34 Congress St., Detroit, Mich. 

Rowell, L. D., B.S. E. E., 01. Arnold Magnetic Clutch Co., Milwaukee- 

Ruka, Fred W., B.S. E. E., 96. Boscobel, Wis. 

*Rumsey, 8. 8., B.S. C. E., 97. Allis-Chalmers Co,, Milwaukee, Wis. 

Salsich, Le Roy, B.S. C. E., 01. Hibbing, Minn., care of Minn. Tron Co. 

*Sanborn, J. N., B.S. M. E., °81; C. E., 84. B. & N. M. R. R., Brainard, 

Minn. 

Sanborn, Roy A., B. 8 E. E., 01. Weston Bros.’ Consulting and Con- 

tracting Engineers, Chicago, Il. 

Sands, E. E., B.S. C. E., 00. Care of U. 8. Geol. Surv. Grand Jct., Col- 

Saunders, Albert B., B.S. M.E., 02. C. & N. W. Ry., West Chi. Shops’ 

Chicago, Il. 

Sawyer, A. R., E. E., 96. Prof. of Elec, Eng., Kentucky State College, 

Lexington, Ky. 

Schafer, Otto, B. S. C. E., 98. C., M. & St. P. R. R. Depot, Minneapolis, 

Minn. 

Schapper, Kurt, B. S. M. E., 02. Chicago Telephone Co., Chicago, Ill. 

Scheiber, A. V., B. S. E. E., °99. Chicago Telephone Co., Chicago, Ill. 

Schildauer, Edw., B. 8. E.E. , 97. Chicago Edison Co., Chicago, Il. 

Schmidt, C. J., B.S. E. E., 97. T., M., E., R. & L. Co., Milwaukee, Wis- 

Schmidt, F. E., B. S. C. E., 00. American Bridge Co., New York City" 

Schroeder, F. A., B.S. E.E., ‘99. Johnston, Pa. 
Schucharat, R. F., B. S. E. E97. Chicago Edison Co., Chicago, IL 

*Schulz, A. G., B.S. C. E., °75. Porterville, Cal. 

Schuster, J. W., B. S. E. E., °99. Inst. Elec. Eng., University of Wis- 

consin. 
Schumann, Theo., B. 8. E. E., 95. Died March 26, 1896. 

Schneider, H. C., B. S. M. E., °98. Baker Windmill Co. Evansville, Wis. 

Schroeder, John T., B. S. C. E., 02. Asst. Res. Engr, Oliver Springs, 

Tenn. 

Scott, Geo. A., B. S. E. E., 02. Inst. Elect. Eng. Dept., Univ. of Wis., 

Madison, Wis. 
Scott, H. H., B.S. E. E., °96. Lincoln Elec. Light Co. Lincoln, Neb. 

Seaman, Harold, B.S. E. E., ’00. Elec. Storage Battery Co., 101 Wood- 

ward Ave., Detroit, Mich. 

Severson, Harry, B.S. C. E., ‘01. Barber & Coleman, Rockford, HI. 

Seymour, M. E., B. 8. E. E., ‘98. Gen. Elec. Co., New York City. 

Sheldon, S. R., B. S. E. E., 94. West. Elec. Mfg Co., Chicago, Il. 

Shelton, A. W., B.S. C. E., °83; LL. B., 85. Rhinelanler, Wis. 

*Short, F. J., B.S. M. E., °97. Fairbanks, Morse & Co., Beloit, Wis.
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*Short, Jas. M., B.S. C. E., °89. Haught-Noelke Iron Works, Indianapo- 
lis, Ind. 

Silber, Fred. D., B.S. E. E., ’94. Lawyer, Atwood Bldg., Chicago, Il. 
Smith, Allard, B.S. E. E., ’98. Chicago Telephone Co., Chicago, Ill. 
Smith, Alson I, B.S. E. E., 93. Smith Bros., Wauwatosa, Wis. 
*Smith, F. H., B.S. C. E., 91. 117 Hinsdel PL, Elgin, Ill. 
Smith, Harry A., B. 8. E. E., °98. General Elec. Co., Cincinnati, Ohio, 
*Smith, H. B., B. S., Met. E., 85. First Nat. Bank, Colton, Cal. 
Smith, James E., B. 8. C. E., 02. Care of J. E. Willoughby, Chief Engr. 

K. L. F. & J. R. R., Knoxville, Tenn. 

Smith, L. 8., B.S. C. E., °90; C. E. °95. Prof. in Engineering, University 
of Wisconsin. 

Smith, P.S., B.S. BE. E., 98. Kellogg Switch Board & Supply Co., Chi- 
cago, I!1. 

Smith, Robert T., Jr., B.S, M. E., °02. Baltimore, Md. 
*Smith, 8. T., B.S. C. E., 00. Sturgeon Bay, Wis. 
Spence, Harry, B.S. E. E., 98. Principal 5th Dist. School, La Crosse, 

Wis. 

*Spencer, R. C., Jr., B.S. M. E., °86. 1505 Schiller Bldg., Chicago, Hl. 
Spindler, Max, B.S. C. E., 98. With Osborn Eng. Co., Cleveland, 0O., 

Resides, 1012 Superior St., Toledo, O. 

Stanchfield, Bartley, B. S. M. E., 94. Fond du Lac, Wis. 
Stanchfield, Geo. H., B. 8. C. E., 92. Watertown, Wis. 
Starks, Sanford P., B.S.M. E., °02. Grad. Stu. Cornell Univ., Ithvea, 

N.Y. 
Stevens, Chester H., B.S. C. E.,’02. Engr Dap’t Chi. & Alton Ry, Chi- 

cago, Ill. 

Stevens, John, Jr., B.S. M. E.. ’89. Appleton, Wis. 
Stewart, R. W., B.S. C.E., 99. C.& ARR. Chicago, Ill. 
Stieler, Fraderic C., B. S. E. E.. 102. Chicago, Aurora & Elgin Elect. 

Ry, Aurora, Ill. 

Stockman, Louis R.. B.S. C. E., 02. Care of L. S. Smith, Madison, Wis. 
Stone, Melvin B., B. 8. C. B., 00. N. P. R. R., St. Paul, Minn. 
*Sturtevant, H. B., B. S. C. E..’80; C. BE, 83. Pioneer Iron Co., Ely, 

Minn. 

Swaty, David Y., B. S.C. E.,’ 93. Penn. Lines Engineering Dept, Pitts- 
burg, Pa. 

Sunderland, Ira C., B. S. C. E., 02. Care of U.S. Lake Survey, 33 Cam- 
pan Bldg., Detriot, Mich. 

Swenson, Magnus, B. 8. Met. E., °80; M.S.,°83. 944 Monadnock Blk., 
Chicago, Il. 

Swenson, Victor B., E. E., ‘01. Prof. of Elec. Eng., University of Wis- 
censin, 

Sweet, John F., B.S. M. E., °93. Browning Mfg Co., Milwaukee, Wis. 
Swinborne, E. D., B.S. M. E., ’88. G. A. Harter & Co., 1116 Lake St., 

Chicago. Ill. 

Taylor, J. C., B.S. E. E.. 01. Sullivan Machine Co., Claremont, N. H. 
Terven, Lewis A., B.S. E. E., 02. Nernst Lamp Co., Pittsburg, Pa. 

|
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Tessier, L. G., B. S. M. E., 93. De Pere Terra Cotta Co., De Pere, Wis. 

Thompson, Jas. R., B. S. Met. E.. ’87; B.8., °88; M. S., 192. Newport 

Mining Co., Ironwood, Mich. 
Thorkelson, H. J. B., B.S. M. K,, °98. Instructor in Steam Eng., U. W., 

915 University Ave., Madison, Wis. 
Thorkelson, Wm. L., B. S. M. E., ’u2. 1812 Washingten Ave., Racine 

Junction, Wis. 
Thorp, Geo. G., B.S. M. E., 92. St. Clair Steel Co., Empire Bldg., Pitts- 

burg, Pa. 

*Thygeson, N. M., B. S. Met. E., ’85; LL. B., °87. Attorney, St. Paul, 

Minn. 
*Thuringer, Chas., B. S.C. E., 93. U.S. Engineer’s Office, Milwaukee, 

Wis. 

*Tibbitts, H. L., B.S. C. E., 94. Hazelhurst, Wis. 

Townsend, H. J., B. S. E. E., ’01. Chicago Telephone Co., 113 Loomis 

St., Chicago, Il. 

*Trautman, G. H., B.S. M. E., 997. Fairbanks, Morse & Co., Beloit, Wis. 

*Trippe, H. M., B.S. C. E., 96. C. & N. W. Ry, Baraboo, Wis. 

* Trowbridge, J. B., B. 8. C. E., °76; M. D. Rush, ’82. Hayward. Wis. 

True, E. B.. B.S. E E., 96. Chicago Edison Co.. Chicago, Il. 

*Turner, Jos. M.. B. 8. C. E., *77. Supt. Public Schools, Burlington, Wis. 

Uohling, 0. C, B.S. C. E., ’90. 330 Grove St., Milwaukee, Wis. 
*Updegraff, Milton, B. S., B. M. E., °84; M.S. ’86. Naval Observatory, 

Washington, D. C. 

Van Ness, L. G., B. S. E. E., °96. Lincoln Gas & Elec. Co., Lincoln, Neb- 

Van Ornum, J. L., B. 8. C. E., °88; C. E., *91. Prof. of Engineering, 

Washington University, St. Louis, Mo. 

Vaughn, F. A., B.S. E. E., 95. T., M., E.R. & L. Co., Milwaukee. Wis. 

Vea, F. J., B.d. M. E., 01. Supt. of Stoughton Wagon Works. 

Viebahn, G. O., B.S. C. E., 98, Died Fob. 2, 1897, Watertown, Wis. 

*Wade, C. G.,B. S.C. E., 84. C.G. Wade & Co., 228 La Salle St., Chi- 

cago, Ill. 
Waldo, Geo. E., B.S. M. E,, ’85; LL. B., ’88. 1223 Monadnock Bldg., 

Chicago, Il. ' 
Waldo, M. A., B. S. M. E., ’84. Mo. Valley Bridge & Iron Works, | 

. Leavenworth, Kan. 
Wales, C. M., B. §, M. E., ’85. Cleveland Forge & Iron Works, 11 Broad- | 

way, New York City. 

Warner, H. R., B.S. M. E., 98. American Cotton Ce., Waco, Tex. 

Warner, F. D., B. 8. M. E., 96. 242 Stark St., Portland, Ore. 

Warner, M. F., B.S. E. E., 95. H. W. Johns Co., New York City. 

Washburn, F. E., B. 8. C. E.. ‘01. Thebes, Tl. 

Wassmansdorf, O. F., B. S. C. E.. °00. Milwaukee Gas Works, Milwau- 

kee, Wis. 

Wasweyler, H. W., B.S. M. E., ’85. Milwaukee Brass Mfg Co., 311 9th 

St., Milwaukee, Wis. 

Watson, C. H., B.S. M. E., 01. Pueblo, Col.
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Watson, Jame s W., B, S. E. E. Grad. Scholar in E. E. in U. W., Madison’ 

Wis. 

Webb, H. S., E. E., '98. Prof. Elec. Eng., University of Maine, Orino, 
Maine. 

Weed, L. B., B.S. C. E., 00. Minnesota Iron Co., McKinley, Minn. 

West, A. J., B.S. M. E., ’87. Allis-Chalmers Co., Milwaukee, Wis. 

*Wheelan, Jas., B.S. C. E., ’77. Address not known. 

White, F. B., B.S. M. E., ’86. Died, June 27, 1886, Madison, Wis. 
*Whomes, H. R., B.S. M. E.,'00. C. & N. W. R. R., Chicago, Il. 

*Wiley, R. R., E. E., ‘99. Address not known. 

Williams, C. H., B.S. M. E., 96. Four Lakes Light & Power Co., Madi- 
son, Wis. 

Williams, Lynn A., B.S. M. E., 00. Studying Patent Law, Chicago, IIL, 

1450 Monadnock Bldg. 

Williams. Wm. H., B. 8S. E. E., °96. Prof. in Montana State College, 

Bozeman, Mont. 

Williams, L.-D., B.S. C. E., 01, Penn. R. R. Co., Pittsburg, Pa. 

*Williamson, E. L., B. 8. C. E., 00. Milwaukee Gas Works, Milwaukee, 
Wis. 

*Wilson, E. F., B.S. M. E., °84. North Tonawanda, N. Y. 

*Wipfler, R. E., B. S.C. E., 00. U.S. Geol. Survey, Kelleyton, Ala. 

*Wise, P. L., B.S. C. E., 88. Terre Haute & S. W. R. R., Marion, I. 

Wolter, B. C., B.S. C. E,, °75. Appleton, Wis. 

Wood, H. H., B.S. M. E., 01. Stoughton Wagon Works, Stoughton, 

Wis. 

*Wood, W. W., B. S.C. E., "76. Rushville, Neb. 

Woodward, Wm. L., B.S. M. E., °94. 420 Main St. LaCrosse, Wis. 

Worden, B. L., B. 8S. C. E., 98. Wis. Bridge & Iron Co., Milwaukee, 

Wis. 

Worden, E. P., B. M. E., °92. Prescott Steam Pump Co., Milwaukee, Wis. 

Wray, Jas. G., B.S. E. E., 98. Chicago Telephone Co., Chicago, II. 

Young, Henry W., B.S. E. E., 02. Western Elec. Co., Chicago, IIL. 

Young, Jas. R., B.S. M. E., 93. Died July 6, 1895. 

Zabel, M. B., B.S. E. E., '98. 78 5th Ave., Chicago, Ill. 

Zimmerman, O. B., B.S. M. E., ’96. Ass’t Prof. of Mach. Des. U. of W. 

Zinn, W. B., B.S. M. E., °98. Ill. Steel Co., 2908 Highland Bldg., Mil- 
waukee, 

Zweitusch, E. O., B.S. M. E., ’86; M. E. °88; Engelufer 1, Berlin, S. O., 
Germany.
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Did You Know 
that the 

Wisconsin Engineer 

is one of the 

Best Journals of its Kind? 

| THE GOULD COMPANY, 
WANTED sto buy ou books ad 22 and 24.N, Canal St., 
Eee av ouats ea Hee eae CHICAGO 
dynamo, a storage battery, a tele- 

graph instrument, a motor. ete. oye aa ee 
Send'tor caiene, ‘Box Pe Bubler Wanufacturers of Publishing Co.. Lynn. Mass. . ‘ 

Triplex and Centrifugal 
| Power Pumps 

_ - 7 | Iron Pumps for every 
| | service, Well Points and 

E. R. CURTISS, | | Well Supplies. 

Photographer Wie Buns Pipes iting, Heme gots 
Hose, Belting, Packing and Mill Supplies. 

MADISON, WIS. 

Vilas Block Elevator 

Please mention the Wisconsin Engineer when you write.



The Wisconsin Engineer. ix 

“Gem Union” Instruments 
SUPERIOR TO ALL OTHERS 
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Ve i 

Eyer ‘ = 
y/ : i : 

| Ee ae Se = 

Largest stock of Drawing Materials and Surveying Instruments 

in the West. Catalogue sent on Application. 

181 MONROE ST., CHICAGO. ? 
NEW YORK SAN FRANCISCO NEW ORLEANS 

Samuel Harris G Co. 
Machinists’ and Manufacturers’ PA 7 EN 7 S 

{ = O = O = I ,= S Guaranteed Under 

AND SUPPLIES $20,000 BOND 

23 and 25 South Clinton Street | ‘THE KEYSTONE LAW AND PATENT CO., 
CHICAGO 1144 Betz Bldg., Philadelphia, which is the only 

a _ _ __ | bonded Patent Agency in the World, offer to 
— - | make a Guaranteed Search of the Patent 

| Office Records (not merely their opin- 
| ion) Free of charge to readers of THE 

Wisconsin ENGINEER who will send a 

sketch, model or description of their 

: so . | invention. They will also give a 

This space is open; certificate of patentability which 

: : will be of great assistance 

Write for prices. to an inventor in. raising 
capital. Patents procured 
ani sold on easy terms. 

S. S. WILLIAMSON, Pres. 

Please mention the Wisconsin Engineer when you write.
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| WHY BE ANNOYED BY 

| UncomfortableTemperatures 
; In your Home, Office, Schools, 

Hospitals, or in fact any build- 
ing when the installation of..... 

rr oe! 

J AU dais) of Temperature Regulation 
siaipeeaeeilee ec % , ceneeeeiaieenmemenenememmed Will Positively Remedy 

the Trouble. 

: Such device will give you com- 
fort, health, convenience and 

ss saving iifsel. Over a million 
7 7 N | people are benefited daily by y se oN ] the Johnson Thermostats. 

(ff ay \ If interested write to 

[| d a th) =) Johnson Service Co., Ee peed | | MILWAUKEE, WIS. 

am \ Vs ee 
iyi em, A! (pment ty 

o—<e ae ' 

C 
“ 

| vo of every conceiva: | a ‘ 
ble form for every - 
COCA le Les | G d kK 

| oo Luc 
Attends him who buys 

B. 1% STURTEVANT CO. his goods where he is i perfectly satisfied with 
eA Ee Be oe | the result. Our aim is ba ga a in 8 CL to please each customer. ne Cedi! If he is not satisfied we . 6g cheerfully refund the 

| money paid. If you 
| don’t believe it try us 

and see. 

COLLEGE BOOK STORE, 
412 STATE STREET. 

Please mention the Wisconsin Engineer when you write.
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KEUFFEL & ESSER CO., 
OF NEW YORK. 

. . . e 

Drawing Materials, Mathematical and Surveying Instruments 

111 Madison St., Chicago. 
aie > 

woe 

(\> mee Instruments of precision for 

Ak Ae i i ‘ 
ose wo, Engineering and Surveying. 

"el ie WN ve 
. j 

cS er aia Paragon Drawing Instrum’ts 

a AN are the very best made. K. & 

yi \ E. Duplex and Patent Adjust- 

ee Ps able Maunheim Slide Rules. 

SS Our Patent Adjustable Slide Rules are recommended 

rai wi by all Engineers familiar with the use of Slide Rules, 

a 2 as the best and most accurate. 
ess 

Ss CATALOGUE ON APPLICATION. 

Repairing of Instruments Promptly Executed. 

2 50 YEARS’ 
| EXPERIENCE 

eee y | 

" CNSR | 
: 

a NOM 
Trave Marks 

ms : | DesiGns 

\ AEE | CopyricHTs &c. 

] S CWE. Anyone sending a sketch and description may 

i ' ae | quickly ascertain our orev eate, : Communien- 
" RS aer | invention 1s penpdential. HANDBOOK on Patents 

¢ Ke er | sent free. Oldest agency for securing patents, 

") bet | Bent talon, through Moun Co recelve 
‘\ si | special notice, without change, in the, 

NN cass ane | Scientific Americar, 
“\Y exoly eet oR, | A handsomely illustrated weekly. Targest cir- 

EAN REN iON | culation of any seientifig journal, Terms. $a 

x rcs Cm =| year: four months, $1. Sold byall newsdealers. 

SS | MUNN & Co,618:a0u=». New York 
ae a | Branch OWice, 625 F St Washington, D. C. 

| 
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| 66 99 Ceco 
e e Electrical Machinery 

includes 

| Direct Current Motors @ Generators 
| Alternators and Transformers 

| | We All 
| L . i a S : of the highest grade. 

| Sh re, x 

: has: - Lighting 
a E Power and 

an —— Railway Service. 

250 K. W. 8 Phase Ceco Alternator, en 

5 — 

Type C. E. Machines may be ay SN 
PC nee used as open, semi-enclosed Gka ye ‘ ‘ 

or enclosed styles, without ve ce ue i ‘ea 

changing the brackets. d og 7 g «> : y ] ee 

= \ 4 —- 
x aw - 9 ‘ - M a 

Write us for further : Cee i al 
information, 

Type C. E. 30 H. P. Ceco Motor. 

Christensen Engineering Co. 
Milwaukee 

SS 

Please mention the Wisconsin Engineer when you write. 
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@ THE ENGINEERING MAGAZINE publishes. the best a 

of Original articles by the highest authorities on alt phases 9 

' of Cuttent engineering propress, 6.) i oe i 

@ | | Additional and exclusive features are: a Review  @ 

and Topical Index to the current contents of nearly L 

€ two hundred engineering and. industrial journals; Cure = g 

@ ~ tent Record of New Technical Books: Industrial News; ; 

@ latest Improved Machinery and new. Trade Literature, : a 
-( @ Every number is a valuable reference book for @ oe 

} _ every engineer or student bi cngineering t 

ey | Ask for sample copy and descriptive circular, Kat 

; | THE ENGINEERING MAGAZINE oe 
120-122 Liberty St, New York : nee 
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. | Poriiicatioon §. . 
‘ Zi SC PARU ia Se nL ane CURB ss getty eplie Pa aulca ca ‘ i oe OST boilers are troubled with scale, some of hem are'full : | Of ite: Some or See prevented, and). : 

| 2 T&S it doesn't cost much to do ib. No matter how bad the © - Be 
; boiler feed supply, #0 Ms ee Ne Ue Le SUN 

‘ Reds ties co Ua mavens n oN UME Roney ect G pag te 

s Cochrane Feed-Water Heater and Purifier =) 
Renan will greatly improve its. quality by saving the condensation of Bearer 

¥ the pete ee eee een a ally about one-sey- > § 
enth of all the water required by thelboi oa Oy ee ne ray 

‘ © tlon, deposit, settlement, Glteration and floatation of 1 Apuribies A ; 
_Any system of boiler feed purification that does not mclude ee 

E 4 ‘the heating of the water by exhaust steam neglects the most. Afi oe 
Wit coonomical way of obtaining’ Pome on, Sea Oty aioe: ¢ OEE : 
Walang such advantages as the saving of coal, elimination of internal WaMainy q 

Strains onthe boilers, increased steaming capacity, ete. which: - roll 
i ane obtained by a Cochrine Heaterand Puritier, because these a 

; 4 | Cochrane Heaters furnish HOY water (only a trifle under) 212°" ORR 
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‘ aa ‘with some predilection for sel ab ‘We swould be pleased to correspond | PRS eR, 
: with those interested in obtaining: positions of the character outlined above; ae Lets s 

HARRISON SAFETY BOILER WORKS, | 
; oS B16 N. 17th 8t., Philadelphia, Pa, it 
5 { MANUFACTURERS OF COCHRANE STEAM AND OIL SEPARATORS. Sy 

COCHRANE : sia CO, te MT 2) a 02:9 meena i) 
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