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ture heat-treating jobs, and do them at 
low cost. They heated ordinary gas (nat- 
ural or manufactured city gas is all right) e Ga t t re a { in e fl t t a t and, by a special but inexpensive process, 
changed it into a gas rich in hydrogen and 
carbon monoxide and containing a little 

: i water vapor and carbon dioxide. contradicted itself Tiyan doer wari ave 
ing all decarburizing agents, carbon diox- 
ide and water vapor; it overpowers them 
by the inclusion of agents like carbon How Westinghouse Engineers straightened out a paradox in steel monoxide and methane that work in the 
opposite direction. 

In effect, Endogas maintains a balance 
MIEMzEERGIsTs have been heat- temperature control and entirely elimi. between carburizing and decarburizing treating steel for 2,500 years.They’ve nate gas fumes. Then, they created a forces. This balance can be so closely taken steel parts, subjected them to heat, special atmosphere for the furnace. They Controlled that it is even possible to add cooled them quickly by quenching them heated ammonia (NHs3) in the presence 
in water, oil, or gas,andsohardenedthem. of a catalyst and separated it into its 

But the heat treatment contradicted | component parts, nitrogen and hydrogen. ZZ z itself, The nitrogen is inert and won’t combine WY, 
For while they were heat-treating the with anything. The hydrogen, in the ab- LZ. SHat + Not steel to harden it... they also softened it. sence of oxygen and water: Vapor, also 1+ Ww, As the steel was being heat-treated, oxy. refuses to have anything to do with the [ L—___— 

gen combined with the surface carbon, carbon. . = decarburized and softened the surface. . Side eae west 
in; mi ste = Naturally, metallurgists had to remove parts nanld be teed att oct heat = U _ this softened surface, They had to pickle, and .. . no softening of the outer surface 

grind, or machine the surface—processes took place, no time-wasting, inefficient A diagram of the Ammogas furnace. 
finishing had to be done. The dies and 

ee eee other steel parts came out of their heat carbon to the steel that’s being heat- . BS RE, treatment bright, shiny, all ready to use. treated. 
So wo ee ee > The Ammogas furnace that Westing- Today, the Ammogas and Endogas Boe cect ® hoes BES aE house engineers created took care of the furnaces are hard at work heat-treating CAR wont yt Ry Re Soups > heat-treating of costly parts like dies, dies, castings, airplane parts, steel parts & AEP Bod etd ee which can be gas-hardened and are not Of all kinds, helping to turn them out Pea et Se dtelg ew eres produced in great quantities. But Am- faster and better—saving industry time, Be eer a cee wade he ae mogas is expensive—too expensive for money, and mistakes—speeding crucial pa RNR Tee eS SS eT ek 

i eat a a ee a | Vee : : rg WT production, 

mee ets TR ee 4 sk x 
ee NS 2 eee ee |) ma There is one reason why Westinghouse was eee Re Bye aes oe .- able to create controlled atmosphere furs Qo eee MAES REESE * Lt ET  naces and lick decarburization. It is because This photomicrograph of This photomicrograph a ae Westinghouse is an engineer’s company. SAE-6150 Spring Steel of SAE-6150 Spring _ ay . i There are 3,500 engineers in Westing- shows .005" decarburi- Steel shows no decar- ewig house... . in service, in sales, in design, in zation with ordinary burization with Endo- . _— . | mm ys _—=iresearch, in management, in every branch of scale-free atmosphere. gas atmosphere. FRM eee the business. Engineers hold key positions | Me «BW _in each of the 17 Divisions of the Westing- which not only wasted time and cost _ Lo Ft _ house Company. money but also accounted for a whole lot . | ] 4 i _ -— Wl ee Engineers determine our ability to find of inefficiency. = | if c~) CN », better ways to get jobs done. Engineers The dimensions of many steel parts, [| ff | . direct the creation and manufacture of our especially dies, have to be accurate to a Here is an Ammouas: Furadea, products: Upon engineers our success des few thousandths of an inch. So, metallur- Pens: 
gists had to make the steel parts larger to _ the ordinary heat-treating of thousands Behind our training and our encourage- start with, just enough larger so that of machine parts. And it is not suitable ment of individual effort, there is a definite they'd be the right size after the softened for heat-treatments requiring high tem- Purpose. Behind one Organization set-up of : 

many divisions, which are like small com- surface had been removed. And that left peratures. panies within a company, there is a definite room for plenty of mistakes. So Westinghouse engineers developed purpose. That purpose is to develop young > Something, Westinghouse engineersde- | Endogas—a special atmosphere which engineers like you into the kind of engineers cided, should be done to get rid of all this | would do large-quantity, high-tempera- who will take good care of our future. heat-treating trouble. 

They figured the thing to do was to 
sR find a way to keep carbon-hungry oxygen 2 cw from getting at the steel surface. And estin ouse % —W that was the thing they did. 

miata “An Engineer’s Company,” Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 
‘opr. 1942, Westinghouse Electric & Manufacturing Co.
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> / Lo He sits all day, drilling the beautiful wood. He has lots of time. 

5 Q — Holes won't be spaced right, but he doesn’t care. He thinks it’s cham- 

; a pagne—the sap. 

ING) 6 EAN oa How different his neighbor below. It has work to do—fast, ac- 

ee curate, continuous work, 10,800 holes per hour, 14,400 pistons per 

C e (oO om aD) h S. day. No time to adjust or fuss with bearings. 
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America Demands Speed .. . 

and gets it in this 9-spindle Bradford Drilling Machine. 92 New 

Departure ball bearings support its rapid fire spindles and other vital Pp g8 Supp P P 

parts. 92 positions where accuracy and rigidity are permanently 

assured. It’s no Sapjap. 

. .. Engineers Only: A special bearing requires extra tooling and different 

yy machine set-ups—delays the delivery of many standard bearings. To speed war 

y a i j production, consult a New Departure engineer as to availability of bearing types 

bp a i i and sizes. Do this when your design is still “on the board.” New Departure, 

Ab a. a] Division of General Motors, Bristol, Conn. Detroit, Chicago, San Francisco. 
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Fae //\ j ee Carson ... one of Nature’s oldest 
Pa] ll! . : — > | and most plentiful materials . . . is 

: mB A SONG a Fi 5 : 
" a i, —_— ,.,Lrt— yy | making possible some of industry’s 

— f\ . ll PS . 
VAY - | co 74 \ { \ newest achievements. 

“a fi YE —— a. \ . In the chemical industry, massive 

mew — 2. \ black towers of carbon ... erected in 
ye. / 3 ‘ Px \ incredibly short periods of time... 

YY AY Sy La ees PoN speed the delivery of vital acids. The 
Pi OTA ee z : — | : Be ri yh — a all-carbon electrostatic precipitator... 

: \ Le < >] y o |i —.\ built of carbon from the bottom to the 
te \ Ui \ ae a — = top of the stack ... is now an actuality. 

| : : ‘\ Such towers can be erected in as little 

ie pan i : Ci iy as a week’s time! Staunchly immune 
. iy. A — — € yr  e. |= to corrosion and thermal shock, they 

gt =, - should last indefinitely. 
a Wit my - “a 

2 Today ... due to basic and ap- 
| seer SO : plied research into the proper- 
| i é ties of carbon and graphite .. . 
a oe it is possible to obtain these 
L 2 ge black, wonder-working materials 
4 2 a” in such a variety of forms— 

a ieee Rd blocks, bricks, beams, tubes, pipes, and fittings 
A ... even valves and pumps... that almost any 

fo 2 size or shape of structure can be built from 
5a ad them. For making tight joints, which give the 

CE er structure uniform properties throughout, spe- 
| =~ cial carbon- and graphite-base cements have 

a“ been developed. 

y, oy | a Undisturbed by the torture of heat, oe ‘ mai S > : : # 
co — _ oe carbon is also a “must” in the met- 

| —————. f allurgical industry, Carbon cannot 
| a | | ” be melted .. . will not soften... 

og el 2 -—_ a | and has remarkable dimensional 
: G7 ~ | —_ Se | stability even at incandescent heat. 

5 *) — =o ae | In addition, it will not flake off and 
] a Smee, oS i 0 hot metal will not stick to it. That 
ff) = — | ae . is why it is ideal for such uses as 

a ee Um mltmti‘i‘“‘OiéCOSOSOCOCSNCOCOCOC molds, cores, and plugs ... for the lining of 
: A \ ee  tt—S furnaces . .. and for sampling-dippers. 

_ K : aon i Because electric-furnace graphite 
4 conducts heat even better than 

_ most metals, it is becoming in- 
< | creasingly important in the man- 

| ufacture of heat exchangers for 
| the processing of corrosive 

2 ? 1 liquids and gases. 

e { \ These new uses for carbon and graphite ... 
F A sea added to the almost interminable list of uses 

, i | that existed before .. . make this era truly 
2) na 4 a ah a carbon age. Your inquiries are cordially 

: “oo eee invited. 

| The strides made in the development of 
; structural carbon, and in the uses of other 

: carbon and graphite products, are greatly 
facilitated by the technical assistance of other 

Re o Units of Union Carbide and Carbon Corpora- 
4 tion including The Linde Air Products Com- 

pany, Carbide and Carbon Chemicals Corpora- 
Me Lf tion, Electro Metallurgical Company, Haynes 

ign th Ono att UNE an ORCC = ny Stellite Company, and Union Carbide and 

ES aed Carbon Research Laboratories, Inc.—all of 
which collaborate with National Carbon Com- 

~ pany in research into the properties and ap- 
plications of carbon and graphite. 

a : NATIONAL CARBON COMPANY, INC. 
a Unit of Union Carbide and Carbon Corporation 

ae ce 30 East 42nd Street [Jag New York, N.Y. 

Bae This all-curbon electrostatic precip- 
i ¢ itator stands 55 feet, 2 inches high.
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Volume 46 MARCH, 1942 Number 6 
Eee a 

Jerome E, Baird J, Ti ° J. 

Editor in This Issue... 
Herpert A. Block Watter H, Sprecen 

Associate Editor Business Manager The miners and metallurgists come to the 
light in this issue, and the resume of their his- 

e tory is given by Professor J. F. Oesterle. The 
youngest of the engineering colleges at Madi- 

EDITORIAL STAFF son has become an indispensable aid to Wis- 

ARNE V. LARSON m’43.- DONALD NILES ‘44 ROGER ROBBINS "42 consin industry. 
Alumni Notes Campus Notes Static 

HOMER SCHNEIDER 42. ALFRED INGERSOLL 742 LESTER ELMERGREEN e42 
Advisory Edito E VSON m°45 y McINT a i 

ae ee, ees Te those of you who Tong «© work in the P| JER m"s SER LESCOHIER ch’43 SHORT met “42 : ; 
™ met South Americas, we have an article by Fred 

Krenzky describing his life as a mining engi- 
e neer in Peru. It seems that mining jobs aren’t 

all that they’re cracked up to be! 

BUSINESS STAFF 

ORVAL SCHROEDER m’43 HENRY GEISLER m'43 oes . 
Advertising Manager Circulation Manager Charles Phillips tells us about x-ray analysis 

HARVEY SCHLINTZ e'42_ DON CALDWELL ch’44 BILL LEFFINGWELL m4 on pages 8 and 9. The application of wereys 

Advisory Manager JOHN CALDWELL ch’44 ART PETSCHEL 0743 to practical problems confronting technologists 

WARREN BEYER ch’43 ROBERT DAANE 43 in all fields is advancing rapidly. 

e 
Street car tracks have been torn up in most 

t ut fi h. i BOARD OF DIRECTORS own b t for iar wae still shave them, a 

J. B. KOMMERS, Chairman greatly rejuvenated trolley is in store. ay 

Benckenstein describes Streamlined Street Cars 

W.K. NEILL, Adv. J. F. OESTERLE K. F. WENDT 
P. H. HYLAND R. A. RAGATZ J. E. BAIRD on pages 10 and 11. 
L. C. LARSON L. F. VAN HAGEN W. H. SPIEGEL 

—SS—SSEES A turbine is merely a series of windmills on 
a shaft, arranged so that steam produced in a 

MEMBER OF ENGINEERING COLLEGE MAGAZINES steam boiler can be directed against the vanes 

ASSOCIATED of the windmills so as to turn the wheels, and 

hence the shaft. G. B. Warren takes this de- 

ROBERT L. TAYLOR, National Chairman scription further, and gives us a comprehen- 

Monsanvo Cuemicat. Company sive discussion of present day power plants. 

St. Louis, Missouri Pages 12 and 13. 

Arkansas Engineer Marquette Engineer Oklahoma State Engineer 
Colorado Engineer Michigan Technic Oregon State Technical Record 
Cornell Engineer Minnesota Techno-Log Pennsylvania Triangle ; : 

Drexel Technical Journal Missouri Shamrock Purdue Engineer Proteges of our patron saint are pictured on 

Illinois Technograph Nebraska Blue Print Rose Technic page 14. The pictures are of the pre-beard era, 

Towa Engineer North Dakota Engincer Tech Engineering News : ‘ 
Iowa Transit North Dakota State Engineer Villanova State Engineer but the comments .are Xtue. to life. Publicity 

Kansas Engincer N. Y. U. Quadrangle Wayne Engineer concerning Polygon’s contest, the engineers’ 

Kansas State Engineer Ohio State Engineer Wisconsin Engineer dance, and other St. Pat’s day activities is on 

National Advertising Representative the opposite page. 

Lirrrert-Murray-Barnuttr, INC. 
101 Park Ave., New York : 

New laboratories and the Foundry confer- 
e ence are items of interest on the Campus Notes 

Any article herein may be reprinted provided due credit is given. page, Bed iene there is a Static page or 
t * a 

Entered as second class matter September 26, 1910, at the Post Office at Madison, ‘Wo. e jokes, though they are corny, are 
Wisconsin, under the Act of March 3, 1879. Acceptance for mailing at a special rate typical of the stuff one hears in the Mining 
of postage provided for in Section 1103, Act of Oct. 3, 1917, authorized Oct. 21, 1918. building. 

e 

Published monthly from October to May inclusive by the Wisconsin The frontispiece, courtesy of Metals and Al- 

Engineering Journal Assn., 356 Mechanical Engineering Bldg., Madison loys, is entitled tapping a blast furnace. 

e 

Subscription Prices Roy McIntosh took our cover picture. It 

shows the metallurgists’ electric arc furnaces in 

$1.00 PER YEAR. SINGLE COPY 15c * operation. 

THE WISCONSIN ENGINEER 
Page 3
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| 2 oe The Department of the Month 

|. se + Va MINING AND METALLURGY 
| 4 Vi hE von dy Professor J. 9. Oesterle 

_ ‘ a Chairman, Mining and Metallurgy 

: a DS 

uz Department of Mining & Metallurgical Unfortunately, the interest in these groups could not be 

Engineering is the youngest department in maintained, and the contact lasted but a few years. As a 

continuous service in the College of En- result of it, however, annual foundry conferences were 

gineering. The teaching of courses in min- organized for the round table discussion of foundry prob- 

ing and metallurgy, however, carry us back lems. These were enthusiastically received. One was 

to the early days of the university. Roland D. Irving, an held each year from 1927 to 1932. In 1936 Mackay was 

Engincer of Mines from Columbia University, was the succeeded by Philip McCaffery, and he in turn, the fol- 

first professor of geology, mining, and metallurgy, hav- lowing year, by Donald Phelps. Philip C. Rosenthal was 

ing been appointed in 1870. A department was started appointed instructor in 1938. His particular interest 

but students were few. Two degrees were awarded in was foundry metallurgy. Wisconsin is one of the lead- 

1876. President Charles R. Van Hise received his B.S. ing foundry states and many opportunities await our 

degree in mining and metallurgy in 1879. He instructed graduates whose interests lie in this field. Dr. Daniel ]. 

in metallurgy, and later (1886) took over the work of Girardi succeeded Rosenthal when he returned to Bat- 

Prof. Irving. In 1889, mining and metallurgical instruc- telle Memorial Institute last sammer. 

tion was assigned to the College of Engineering. It was The Wisconsin Chapter of the American Foundry- 

set up as a group of electives in the General Engineering men’s Association proposed in 1937 that we resume the 

Course. annual foundry conferences, and do this as a joint effort 

The year 1907 marked a period of increased mining with them. They also proposed that we hold it in Mil- 

interest in Wisconsin. The university catalogue carried waukee because of its importance as a foundry center. 

a statement that a department of mining and metal- The success of these has been excellent in both program 

lurgical engineering was authorized. The following and attendance, and they do represent an important con- 

year Edwin C. Holden was brought in and seven courses tribution of the College to State Industry. 

in mining were offered. He carried on alone for one Valuable research projects have brought distinction to 

year, when, Francis T. Havard joined the faculty and the department in many fields of endeavor. The eco- 

initiated courses in metallurgy. Two years later, Frank nomic concentration of Wisconsin zinc ores is afforded 

A. Kennedy, filled a growing need for instruction and by our flotation studies. Studies in the electrolytic re- 

assisted in both groups of courses. Two years of this covery of zinc have been outstanding. Data on the vis- 

arrangement were interrupted by the sad demise of Prof. cosity and sulphur solubility of iron blast furnace slags 

Havard. The following year R. S. McCaffery came to has given material aid to the blast furnace operator. 

Wisconsin from Idaho to fill the gap, and this arrange- Nation-wide attention has recently been attracted toward 

ment continued for four years. our work on the improvement of clays through pI con- 

The World War wrought many changes in men and trol. A number of minor research papers acrue from 

machines. Mining and metallurgical industry contributed the efforts of our off-campus graduate students. 

no small share to the added impetus in development. The demands of defense industry are depleting the 

Prof. Holden and Mr. Kennedy were attracted to in- market of many metallic alloys. The substitution of al- 

dustrial contacts. Prof. McCaffery and a Mr. Barnard loy for alloy where service conditions can be met, is the 

carried on alone during the years 1917-19. Edwin R. rule rather than the exception. The men of the depart- 

Shorey succeeded Holden. Courses in mining have been ment are ever conscious of the demands made on its 

brought to their present state of excellence by his untir- graduates by industry, and are always alert to keep 

ing efforts. In February 1921, George Barker returned courses in line with this demand. 

to his Alma Mater to instruct in reduction metallurgy, : : ay 

and J. F. Oesterle was brought in from the U. S. Bureau ] << gas 

of Standards as Research Assistant. Separate curricula rang _. ——_—_ pa 

had already been set up in mining engineering, metal- | Sg ae i ; 

lurgical engineering, and engineering geology. J =ue et —— io a ri 

The years 1925-27 saw the engineering college ex- / EF - eo Wr r | Al 

panding in general to meet the post war technological ae Ae aame hs Par ia ied ne 

demands. Much interest was shown in cooperative ef- ha - eta | eer S 3 | 

fort between engineering education and industry. Three Vics “iM ia <1, Mb cee? ee J 

state industrial associations were organized, one in gray Lo oe Crm ON Vee 

iron, one in cast steel, and one in malleable tron. Month- d a ? sy artis lee Rain 

ly meetings were held for the discussion of metallurgical i. pee sane 
practice. One faculty member was expected to be in at- — i. a este 

tendance. Because of the added work, Scott Mackay —4 ST 

was brought from industry to assist. He had had kN a i 

previous experience in the production of malleable iron. Flotation Equipment in Mining Laboratory. 

THE WISCONSIN ENGINEER Page 5



ty Fred Krenghey, min’ 4O 

ST’S think about West Coast South America as a in your stomach preclude any serious thought of eating. 
Lee to live and work. Volumes have been written You go to your room to try to sleep it off, but sleep is 

on the impressive ruins at Cuzco, the colorful splen- impossible; you just toss and toss and toss and toss. For 
dor of Lima and the Alpine beauty of parts of Chile, but some strange reason you feel you are about to break down 
the young engineer who considers taking a job ina South and cry. You're not sure what’s wrong with you until one 
American mining camp often has difficulty obtaining ac- of the old-timers comes in and informs you that you have 
curate information on living and working conditions. The a case of saroche. He goes to his room and fetches a 
material I’m passing on to you is based on either direct couple of sleeping pills for you. Next morning, still a 
observation during the six months I spent in Peru or on bit shaky but in much better shape, you manage to put 
first hand accounts of people who had lived in Bolivian jn your day’s work. One good case of saroche is enough 
or Chilean camps. to make one rather careful about over-exertion for quite 

Mining camps are mining camps wherever one finds a while. 
them. They are never exactly centers of culture or art Air pressure at 14,000 feet is about eight and a half 
and have a diminishing num- — — ~ ~ pounds per square inch. Un- 
ber of the niceties of civiliza- less one has a long line of an- 
tion in direct proportion to cestors bred in the high alti- 
their distance from large pop- a tudes, he never becomes com- 
ulation centers. In South ee i Bex ee pletely accustomed to the rar- 
America vertical as well as - oo Be — ified air. After a period 
horizontal distance becomes a 2 4 | _ of several weeks to several 
factor. — — ae months the blood builds up an 

Since most South Amer- aoe excess of red corpuscles to 
ican camps are located at : oe — help supply the body with suf- 
altitudes between 8,000 and Oa ge a. ficient oxygen, but never 
15,000 feet, a question which a i : a ist. enough to cover the demands 
troubles most men about to Weal sete aa ~ bw = of more than very moderate 
head south is, “How will the me, Be Sp “os exertion.. Upon descent to sea 
altitude affect me?” To say : " 4 ae : Ges, " oy level for only a few days the 
that it depends on the individ- j : & a - 2 ‘ ™ body again goes back to nor- 
ual probably doesn’t help a : a poe con. Ba io mal. Each ascent to the alti- 
whole lot, but that’s the case. Pe ee ee , » tude is as unpleasant as the 
Almost no one has any trouble as A ae il oy rer Na oe first. 
living below 10,000 feet and Ur Ns i oy ily i io } | " ) The effect on the heart of 
nine out of ten normally gpd iagna aha - ay f i H| living at high altitudes is an 
healthy people suffer no ap- Ae, ee us us Mu 1 eS 4 a open question. No one claims 
preciable effects, except for the i antl | 2 ae oo Nigh : F ah, ) — a* any beneficial effects and some 
first few days, even at 15,000 i a a Wale ery “4 are quite positive about the 
feet. I should add that they he Pas 0 Rey a harmful ones. Usually a few 
suffer no ill effects provided : aS years don’t seem to hurt any- 
they don’t try playing tennis Tropical valleys where one may enjoy summery warmth one, but the effect on those 
after only a month on the after’ the chilled, ratified air of higher who stay for ten or fifteen 
“hill” as I did. As a result, . years seems to range from 
however, I am able to give you a first hand account of none at all to very serious. This is merely a personal 
how it feels to have saroche or mountain sick- opinion based on my own observations. Whether the ef- 

ness. fects I observed were due to the altitude or to excessive use 
You were feeling in tip-top shape and as a result used of liquor is a question very much open to argument. 

up too much energy. Suddenly you feel a tension spread- Food—Quien sabe? Just as it is in the States, the cook 
ing over your whole body; you feel jittery; you’re apt to far too often ruins the makings of a good meal. In the 
be cross and irritable for no good reason; you are tired. Peruvian and Chilean camps fresh fruit, vegetables, and 
Supper time rolls around and those flip-flops going on milk are available more often than in Bolivia. Meat is 
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usually not of the excellent quality we enjoy ey “a eo gee 2 : Ag 

in this country and llama chops often mas- io es  . Pee 

. a 1 ee ee 
querade as beef. I was fortunate to be liv. Re Be oe 

ing in a camp which reputedly had the best c >», 7 : 

food in central Peru, though even there I g e- os 4 P , 

ate chicken so tough as to defy a sharp steak ‘ CMe Fe 

. . : Z oe ae eer 

knife. Fine for the teeth though. A ee a 4 

P ys ei ee ae ge ES 

Entertainment facilities depend very much sped Po ok a! eM Bs iS 

. | _ es ae ee a 
on the size and age of the camp. All of the a a Se ee ee | 

larger and older camps have sound movie bs es — setae a Se teal mw 

: : : : MeO oncegl te a ee eS re | 
projectors, the pictures being American | Cte? a hoe 

made, and usually not over a year old. fe ee ee A 

“ty: ‘ E- = ame Saat CS i 
There are always pool and billiard tables ee Ce oe fo 

and. often bowling alleys and a golf course. ran £ cad —. . el a 4 

The golf course at our camp wasn’t bad Pies —— = | Se Lr 

wp : Pe 
considering the country, although the fair- ete ss Sa ee rr q 

ways would be respectable roughs on most oe See eee ££ =. | 

‘ Be a ae : Me 
courses here in the States. The greens were or 2 -: oo Soe a ag 

me * MEI Sip AOE I 

sand, for grass does not grow at 14,000 feet. “ 

ve ‘heard. of courses: in Bolivia where: the Each Sunday natives come to town to offer their goods for sale at the market 

: ‘ place. Here one may purchase fruit, blankets, rugs, silver work, 

fairways are dried k bed: d golf club ue ; 
YS BES: chee: Beds ena goes anything which the natives produce. 

casualties are relatively high. 

Recreation jobs. We classified the bosses variously as monsters, beasts, 

Most camps have some organization for sponsor- of small beasts, depending on their jobs. We were the little 

ing social events such as dances, stag parties, and holiday furry animals who scurried about when these marauders 

celebrations. A lot of time is spent at cards. It is a social approached. An account of some of the elaborate schemes 

necessity to know the rudiments of bridge; it is economic Wwe cooked up for trapping the beasts would make fine 

wisdom to have a nodding acquaintance with the funda- reading. 

raentals of poker and the whim lloping ivories. 5 A : : 
. P whims of the ga oping IVOF I mention these things because in looking back they 

However, all these modes of entertainment are secon- ik h. b he'ti h of the di 
d hb encipal . § di ° h 3 seem humorous enough, but at the time much of the dis- 

ary to that principal pasti ‘O- + ee bee 

, ¥ il i b P i imeror discussing, what Mes . 8 5 cussion had more than an element of viciousness in it. It’s 

ing to tell the boss when turn i ime. Ma i . : : 4 

ete" . nyu FRED in your time ayoe its an example of mental distortion caused by isolation and 

the altitude, or the isolation, but at any rate little grievances foals i Sass f ‘ 
“ ionifi £ bei led b constant association with people having identical problems 

seem quite significant a: e) vi ’ 5 : 

h q 8 S eEGE aL ai i over and over by and grievances. Put yourself in the boss’ shoes in the same 

the same group. Sometim izations; . x : 

buil 8 Ka h we os ras ce ie erate ae lead isolation, but without the comfort of others in the same po- 

are built up for these discussions. wa 
k P e he“ s ons  liede ‘ee, we oS 1 ° sition, and you have the answer to much of the tremen- 

roup known as the mmunii . : g ; 

group s a <e unity oF Hetle, SUEEY ARIES dous turnover in technical staffs in South America. 

composed of the “gente” of fellows in the less responsible 

re eri z oe - Most fellows who go to South America have itchy feet. 

a oo 
. 

=, so The more country they can see, the better. Companies 
oo 

yi yy > Pp: 

: oe Re usual! ive two weeks vacation every six months to give 
. oe lly give t k y hs to g 

| i | Wry the men a chance to get out of the altitude. Not unreas- 

i af 9a a - yi onably, these vacations are not cumulative so that one 

’ ep * ) Ge ° @ rarely has more than two weeks at a time in which to 

F ‘ py” ‘a “ i 2? ve 4 travel. Considering the transportation facilities and long 

# 2 Ce ‘es . : ae s 

_ A a * fry ie Co] “ : distances between major points of interest, it is obvious one 

aa al es ie Li 4 ¥ . : 

4 ; o) “ cannot see too much in so short a time. For instance, a man 

P . eee i if ee Li Id h al I 

4 5 H oe working near Lima wou ave to fly at least one way to 

- 2 Le make a round trip to Cuzco in two weeks. For most people 

{gilt 3 cA. fy al vacation means two weeks in Lima or Santiago at the coun- 

a: i aie i aes 4 try clubs, beaches, or bars, depending on their individual 

ee . fot il 
. 

te) oe Bs Lents. A man who has completed his contract (3 years) 

[ee eee ‘ae i i 
- . ee. ~~ usually has enough money to do a little travelling. Com- 

a Sa se. sf be oo. ; mon procedure is to cross over to Buenos Aires and take a 

Te ee ee ‘ : : 5 

be <@ Bee peer eee ship up the east coast with stops at Rio de Janiero and Ha- 

foes Z pup P 
eats 5 » an fore reaching home. 

The Ilama, which is unique to the Andes, is a beast of burden vana before I BuO} 

that carries a load of sixty pounds. (continued on page 22) 
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X-RAYS 
by Charles Phillips, mel’ 42 

INCE the discovery of x-rays by Roentgen in 1895 the gas remaining in the tube will be ionized, the positive 
Qi use and importance has skyrocketed to un- ions travelling to the cathode (—) where upon impact 

dreamed of proportions. they release electrons. Under the influence of the high 
What are x-rays? What are their properties that make voltage the electrons travel to the anode (++) at a high 

them so useful? How are they produced and applied to speed and produce x-rays. 
problems that confront the engineer? An attempt to an- In the so-called Coolidge type tube the source of elec- 
swer these and other questions will be made in this article. trons is a filament heated to incandescence by a battery or 

X-rays—so named because their true nature was not low voltage transformer. A high voltage (1,000-4,000,- 
understood upon their discovery—are merely light rays 000 v.) is applied to the tube, just as on the gas tube, to 
that have ultrashort wave lengths. The following list of accelerate the electrons. The pressure in the tube must 
properties demonstrates this fact. They are: be of the order of 10 mm. of mercury, however, because 

(1) propagated in straight lines and travel with the any appreciable amount of positive ions present would 
speed of light. strike and burn out the filament in short order. 

(2) undeflected by magnetic and electrostatic fields. The filament type tube is used almost exclusively in 
(3) capable of blackening a photographic plate, and radiographic deep therapy (cancer, etc.), and special high 

producing phosphorescence and fluorescence in certain Voltage work. The gas type tube is very satisfactory for mmarevials. diffraction work, studies concerning crystal structure and 
(4) capable of ‘being reflected, refracted, diffracted, the constitution of matter; and superficial therapy—pur- 

. poses that do not require voltages in excess of 100 kv. and polarized. 

(5) able to pass through space without transferrence 2 sai sai se 
of matter. i af 

(6) differentially absorbed by matter. f le 4 A 
(7) capable of damaging and killing living cells. ati eae | ye | 
The relative wave lengths of x-rays compared with = = = f 7 

those of other kinds of radiation may be seen from the 7. . big following table: ] - _ — ff 4 a 

Type of Wave Wave Length, A.U.* Source >| 4 = a « 4 Gamma Rays 0.01 —1.4 Radioactive elements 4 ‘ Co a ] p 7a X-rays 0.6 —1020 X-ray apparatus _— _ 2 Ultraviolet Rays 140 —3900 | Incandescent bodies ies , Visible Light 3900—7700 | and ionized gases Eo = a hn Infra-red Rays 7700—4x108 ~ Hot bodies—heat waves. oe i “ ow oe 
* Angstrom Unit: 1/100,000,000 em. oe : 2 | a 
There are just two fundamental conditions necessary — . Si : 

for the production of x-rays. The first is a stream of rap- a _ o _ |. ' 
idly moving electrons (or positive ions, although they are Dl C _ i - 
never used in practice), and the second is a suitable target, | | o - . | | » TE 
usually of some high density metal, to suddenly stop this |. : ee a ee » @ 
stream of electrons. The impact of the electrons on the eee : _ p < 
individual atoms of the target raises these atoms to a i — = 2 C7 oe iw — 
higher energy level; upon falling back to their original a 2 e. rm “~ om 
energy levels the atoms yield part of this excess energy in a a oe ae — od a4 
the form of x-rays. Of the total energy expended to pro- ~ Oe ~— oes 
duce x-rays only about 2¢/ of it is obtained as x-radiation, The 1,000,000 Volt Portable Xray Machine PBI 
the rest being dissipated as heat. MD ESTED 

There are a number of factors to be taken into consid- The method used for producing the high voltage neces- 
eration, however, before these two fundamental condi- sary for electron acceleration is almost universally the 
tions are realized. The stream of electrons may be pro- step-up transformer, properly designed to withstand the 
duced by one of two principal methods. If a glass tube voltage. The new 1,000 kv. x-ray apparatus developed by 
containing an anode and cathode is evacuated to a pres- General Electric (above), however, has a specially de- 
sure between 0.01 and 0.001 mm. of mercury and a high signed resonance transformer without an iron core. This 
voltage (1,000-100,000 volts) applied to the electrodes saves a great deal of space and weight. Also, the tube 
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itself is different—the electrons are accelerated in 12 steps * de eee “i i) 

of 84,000 volts each as they pass down the tube, so when _ BiG =. ‘tthe es - a4 

they reach the anode they have a million volts behind 1 - ee” A. 4 

them and a speed approaching that of light. ue eS L epi 8 ae 
One more matter of some importance must be taken Mtg ieees ee ee 

care of. The high voltage obtained is alternating, and the / “aan Uk : oe 

x-rays are produced only when electrons are accelerated ' ‘ haa a ay : if > st 

away from the filament, since the target is cold and can- 4 4 she 
not emit them. This means that x-rays are produced only ‘ ‘ nai MW Ae 

during half the high voltage cycle unless some rectifying Lo ~~ te | : ie is " f, YY}. 

unit (or units) are inserted in the circuit. Usually the gems | \ HE ee Os y. ee 

unit consists of vacuum tubes designed for that purpose. cs | a or “sca iihe hd — gf 

Now that we have an x-ray unit that is operating cor- sau ema ae - nae ay ween ae \ : 

rectly, how is it controlled to get the necessary radiation 4 eee ‘ " 

from it? If we want to look into the interior of a thick te / v : > 

piece of steel we would use a higher voltage than if the oe ! en a - 

piece were thin, since the shorter wave-length rays are ae Pe al 

much more penetrating. This is the reason for such tre- The author adjusting the x-ray apparatus in the Mining and 

mendously high voltages on industrial radiographic equip- Metallurgy Building. 

ment used on very heavy metal sections. Million volt 

x-rays will penetrate 4% inches of steel in two minutes to X-rays of Castings 
give a satisfactory radiograph, while 400,000 volt x-rays Assuming that all the factors, voltage, tube current, 

require about 90 hours. and time of exposure for our sample are known, the piece 

To take a suitable radiograph of a sample of material, js set from two to four feet from the target, a plate or film 

assuming we have the proper wave length, requires an jg placed directly behind it and the exposure is made. The 

exposure of a et intensity for a certain time. The result would be very similar to Figure 2. Obviously if 
intensity is determined by the number of electrons striking there is some defect in the piece the x-rays are going to 

the target per unit time, so to increase the intensity we pass through it either less or more easily, showing a light- 

would increase the tube current by raising the tempera- ey or darker area on the film. In the example shown the 
ture of the filament, allowing it to give off more electrons. defect is a shrinkage spot in a steel casting. The shape 

However, there is a limit to the tube current (usually the and distribution of the defect indicates what kind of de- 
range lies somewhere between 5 and 100 milliam- fect it is—pipes, blows, shrinks, tears, slag and sand grain 

peres), so that a thicker amount of material requires more inclusions, gas bubbles, and porosity are those most com- 

time of exposure. monly encountered in castings. 

Industrial radiography may be divided into two main 

categories. In the development of articles for mass pro- 

duction x-rays are used to determine the optimum con- 

- ES - ditions of manufacture. Thus, if the article were a cast- 

ss / : . . ing, the gating, risers, mold, and pouring conditions would 

2 iil i be varied until the defects observed in the radiographs 

r a : ™ — — were a minimum. The other phase involves investigating 

_ 4 [_—r— ™ _ the fabricated articles for perfection without damaging 
. ; ri . — them in any way. Many parts used. in airplane construc: 

. | 3 : 7 : tion, and the welds in all high pressure boiler units are 

ae —  @ — 100%, examined. Many other articles require that only a 

4  - 3 | 4 small fraction of them be examined, say 5 to 25% of the 

’ q - =. 7 total. If the proportion of defectives rises too high, steps 
_ 4 oo - i . are taken to correct the condition by an examination of 

_ ’ _  j , a the operations used in the fabrication of the piece. Very 

, a _ .. | , - often both of these phases are used together. 

> . de Other Applications 

, q . a a sia — 3 es 4 Other uses of radiography are almost too numerous to 

a - mention. Their use by dentists and physicians for diag- 

_ 7 nosis is well known; radiographing of painting and other 

art work to establish authenticity and determine the pres- 

Figure 2— Radiograph of a casting. The dark areas are the enEe oi other work beneath the observable Painting % 
thicker sections. Note the shrink cavity directly above increasing; the application of x-rays to the examination of 

in the thin circular section. (continued on page 28) 
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treamlined Street Cars 
ly Ray Benchenstein, e'42 

Ilustrations Courtesy Westinghouse 

P TO a few years ago it was generally assumed that 

U the “trolley car” was on its way to the graveyard. +... 
Now, in some of our more progressive cities, one can ‘ el gary | nengow be Nal ee in 

hear people saying that there aren’t enough cars. They “@ yo > 4 a tis =f : 2 ‘ 
aren’t thinking of the old type of car—the car that slowed E = (a 5 | Aaa} We A 
traffic up to a snail’s pace, the car that woke them up at fe ee fad Ee el : i ee ies 
night when it passed their house, the car that jetked when oa Py oe oe Pl ss j be 
it started and jerked when it stopped—but they are think- ko a at J hs es a 
ing of a new type of street car that has come into being te c | : ke : f a 
within the last two or three years. This car is similar to & co my 7. Os : 

the older models only in the fact that it runs on rails set : + 
in the street and that it draws its power from overhead Figure 2 — Field-Weakening Shunt. 

trolley wires. Here, however, the similarity ends. Gone is has been fully accelerated, a shunt is placed across the the noise. Gone are the traffic tieups. And gone are the field which weakens the field and causes the motor to-ruh 
os ig ee aa it a little faster. Fig. 2 is a photograph of this shunt. There 
oo a . ry ie a are a number of taps on the shunt which enable the 

. ig 1 ha aa . mechanics to have some control over the top speed of 
en Sec as SPI the car. To reduce the current during the starting period 
(a= Seo Thala a) “oer mt and to provide a controllable mechanism for starting a 

me ee RU io ee a | | i I ae a rheostat is placed in the line. This is circular in shape 

as Sh ee st ccd PL a i aa (Fig. 3) and is driven by a small 32 volt motor which is 

ci Pe 7 rw Py be - = boa : controlled by the operator’s foot pedal. There are a large 
ee. OLN VY : number of taps and therefore the change is smooth and 

» ag Lit = aie i even, preventing jerking when starting. This starting 
i ce 2 “ CHEE Se mechanism produces a much greater acceleration and 

= : : the car is able to “stay with” passenger automobiles when 
ae = 2 starting from a dead stop. 

sc c The interior of the car is as striking as the exterior. 
_ — The doors are wide and open with a spreading motion. 

Figure — "The" Trolley Is Back Again: That is, each door is made up of two sections and each 
annoying jerks. As can be seen from the photograph section revolves and moves about its vertical centerline. 
(Fig. 1) its appearance is strikingiy different. It possesses This gives the maximum opening and at the same time 
a sleekness and a smoothness not usually attributed to the door will not strike a person either in or outside the 
street cars. The advent of this car has made many people car while it is opening or closing. Hand rails are provided 
change their minds about the street car. The official name at the doors for aid in boarding the car. The specifications 
of this car is the “P.C.C.” car. The initials stand for the are quite flexible on the matter of interior appointments 
“Electric Railway Presidents’ Conference Committee.” as to seating arrangement, method of fare collection, and 

The drive of these cars is very similar to the older czew. The cars with which this writer is most familiar are 
types. There are four 55 horse power series D.C. motors one-man cars with the fare collection box in a prominent 
providing the motive power. It has the usual narrow and place at the operator’s tight so that passengers can easily 
long characteristics of all traction motors. The two motors deposit their fares as they board the car. The seating ca- 
on each truck are connected in series so that the windings pacity varies between 50 and 65 depending on the seating 
are made for 300 volt operation and operate from a trolley arrangement chosen and there is plenty of standing room 
potential of 600 volts. In past years it was the practice _ if traffic is heavy. There are numerous upright stanchions 
to change the connections to the motors while the car was for the aid of standing passengers, as well as the usual 
under the acceleration period. This is not done on the handles on the seat backs. Because of the smoothly con- 
P.C.C. car, however, the series-parallel connections being trolled acceleration and deceleration there is no incon- 
maintained throughout the whole period. After the motor venience to standing passengers. The heating ducts are 
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placed in such a manner as not to obstruct leg room and All of the controls 

so that the majority of the heat is directed to the door- Zag a are operated from a 

ways. There are no drafts on the legs of passengers. Js @ ay pes oe SS . 32 volt source which 

Every car produced must be given a complete test at dt Piao, © ae Wey is provided from 
ae ae ae ‘ 

the manufacturer’s expense before delivery. This test not 2 eee. ¥ om wim. either a storage bat- 
. . . 2 ae | ee ae 

only includes actual running tests on representative tracks, a : Kt Pe } is 7) A. = tery or a motor-gen- 
oe 7 Rye 3 

but also tests of the materials and electrical tests before ee ey ee be oe se erator set. The gen- 
ere eT RS SSS ee 

and after final assembly. All circuits are tested for 94 oe seam erator, which is driven 
HAA . 

grounding at a potential of more than 1000 volts both CTTW by a 600 volt motor, 

A-C and D-C. The materials, such as axles, wheels, rub- , HI \\ \ charges the _ battery 

ber, etc. must come up to certain standards before they ean p "and operates the con- 

are accepted for delivery and installation. To insure sim- trols while the battery 

iiarity the wheels are shipped and handled in matched Figure 3—Motor-Controlled Rheostat js on charge. The mo- 

pairs. tor performs three functions: drives the generator, drives 

a . the air compressor, and drives the fan of the ventilatin 
One of the best features of the car is its braking mech- e . . : . ee ee 

: . system. The car is heated by blowing fresh air over the 
anisms. There are, in all, four separate systems of brakes ‘ ; : . 

. . : main starting resistance coils and, through a system of 
on the car—dynamic, magnetic, air, and hand. The dy- : : 

. . ae dampers into the car. The car temperature is controlled 
namic is the main service brake. This brings the car down besa ih ae 

‘ : : a thermostat. 
to a speed of about 3 or 5 miles per hour when it begins - “ . . 

. - The car is built for a safe speed of 50 miles per hour. 
to fade. From here, the air brings the car to a stop and <i : ‘ : 

- : . The maximum motor speed therefore, with a wheel di- 
holds it there. One of the main advantages of dynamic . . . 

so, i . . ameter of 24 inches and a gear ratio of 7.166 is 5150 rev- 
braking is that it will not permit the wheels to slide. Ev- : : : . . 

: , olutions per minute. The Transit Research Specifications 
everyone knows that a car will stop faster if its wheels do £ g 

; . . cf January, 1941, gives the starting data: 
not slide. If the tracks are icy and the wheel starts to slide, ithe sexe f é di svat i ' . ing performance of the car on level tangent trac 
the motors will of course stop and therefore the dynamic with a total weight of 38,000 lbs. and rail conditions providing 
action stops and there is no mote braking power. The  %deauate coefficient of adhesion shall be capable of meeting the 
beak ill fad ¢ bef he wheel ll following table of speed-time and distance-time relationships: 

cakes will fade, 0 course, etore the wheel actually stops = Time from Start Speed Attained Distance Traveled 

so there can be no sliding until after the air brakes take Seconds Miles per hour Feet 

over. The magnetic brake consists of four electromagnets ; ae o 

slung between the wheels (two on each truck) about 5 17.7 65 

one-quarter inch above the rails. They are held there by 30 ae a 

sensitive springs. If the operator so desires, he can throw 40 36.2 1650 

a switch and energize these magnets which will then clamp ibe aoe a8 

down onto the rails and slide along until the car stops. The instant of start shall be that at which the control pedal or 
This method, however, is ordinarily too severe for use as equivalent attains the position corresponding to maximum accel- 

} , : eration when moved to that position as quickly as possible.” 
it stops the car too quickly. If the brake pedal is pressed Another section gives the requirements to be met by the 

down far enough, the magnets will be energized also. The braking functions: 

hand brake, of course, is for emergency use only in case “Movement of the brake pedal shall control brake functions 
ali other methods fail. in accordance with the following tabulation: , 

Brake Function 
s . 5 5 Inches Brake Dynamic Track 

Every car is equipped with a safety interlock which pqai Movement Tread Brake Brake Brake 

serves the purpose of the dead man’s throttle. The opera- a - Starts Starts 
. : . y ares eaeemeen: a ‘a a 

tor must keep his foot on the pedal at all times while 2% Maximum, andseradual 7 ‘ a ° 234 a — increase to Energized 

the car is in motion. If due to some accident or other = 3 —------ oe 3.5 M.P.H./sec. 

cause, he should remove his foot while the car is moving, 534 - 4.0 MP-H./sec Maximum 

the automatic controls will open the circuit to the pro- 6—Total Brake Pedal Movement. 
« . . ; : 

pulsion motors, produce full application of the magnetic The air brake does not function until the dynamic 
: * : i 2 

track brake, energize the buzzer circuit, and balance all brake begins to fade. 

doors. That is, the full braking rate of 6 to 7 miles per One of the major items of interest today about the car 
ioue pee second will be applied, the buewer will sound, is whether or not the maker is able to get the necessary 

materials. Because of the greater traffic due to defense 
and all the doors balanced so that they may be pushed 

, . . ; workers and because of the conservation of rubber it is 
epen by hand. The service braking rate is 4.75 miles per plain that there should b woubls i ‘ ial 

at there shou e no trouble in getting materia 
hour per second. The interl 1 - : A ‘ on - ne . ock also serves another func- foe the cars. With the old type of car with the air brake 

tion. en the car is stopped, the operator depresses the exclusively it was found that a set of brake shoes wore out 

braking pedal all the way and then removes his foot from in about one month. With the dynamic braking, one set 

the interlock which locks the brake pedal in a position lasts now about a year. This is a considerable saving in 

corresponding to full air brake application. steel for brake shoes as well as wear on the wheels. 
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by Glenn 8. Warren, m'19 
Designing Engineer, Turbine Engineering Dept. 
General Electric Company, Schenectady, N. Y. 

Illustrations Courtesy of General Electric Co. 

HEN the historians come to write the history of turbine shaft, generally from 15 to 30, through which the 
W our present era they will very probably identify steam is passed in series. The pressure drop in the steam 

it by one of its most outstanding attributes. There can then be broken up into a number of separate drops, 
has been a Stone Age, a Bronze Age, an Iron Age, etc., each of which is smaller and produces less velocity, and 
but the present and immediate past generations will quite hence the wheels can be made to move fast enough rela- 
probably and quite properly be called the “Power Age.” tive to the steam so as to abstract efficiently the energy in 
First, we had water and wind power; then, the steam the steam velocity. 
power of the 19th century in our factories and on our In order to give one an idea of the power in a modern 
railways and ships; then, transformation of mechanical turbine steam jet, it is helpful to compare it with the 
power into electrical power with the advantages of trans- power in a fire hose. It is easy to visualize how such a 
mission and subdivision; then, power production in great water jet would turn a bucketted wheel at which it might 
quantities and at low cost by steam and water turbines; be directed. The illustration of a man attempting to cut 
and then, more recently, the light, mobile power of the a fire hose stream with a steel sword and of having it 
internal combustion engine that has made the motor car, broken in two in his hand by the force of the jet has 
the truck, the airplane, and the tractor the important fac- been frequently used to give an idea of the power in such 
tors in our lives which they are today. a stream. The force of a single steam 

A steam turbine is a machine for ‘ ett i jet the size of a fire hose coming from 
producing power from steam by pure 4 / 4 F “8 a modern steam turbine nozzle may be 
rotary motion. The invention of the . —_— a _ as much as 10 times as strong as that 
steam engine by Watt about 200 years 4 y 3 _ of the fire hose, and the jets fre- 
ago changed the entire complexion of 4 : | _. quently are 10 times as big in total 
our civilization and ushered in the so- | ee a area. 
called industrial revolution. From _ — er 4 i Two of the pictures show turbines 
then on until 1885 practically all pow- _. er 3 _ in the process of erection. Fig. 1 
er was produced by the expansion of |. a a _ shows the lowering of the upper shell 
steam behind ponderous reciprocating . a % — onto an 80,000 kw. machine now in 
pistons whose motion and power was | —_— | 7 a operation at Oswego, New York, which 
turned into rotary motion by means of | 7 — 4 is now, with its mate that has just been 
great cranks. This form of engine _ —e more recently installed, running at 
remains in service today almost solely _ " full load 24 hours a day producing 
in the steam locomotive, where so far 7 : 3 power to make aluminum for air- 
it has successfully beaten out all chal- - y planes. This picture shows the heavy 
lengers. a Le ‘ bolting of highly heat treated alloy 

A turbine is merely a series of wind- * _— . steel required to hold these steel shells 
mills on a shaft, arranged so that G. B. WARREN together against the tremendous pres- 
steam produced in a steam boiler can sure of steam on the inside trying to 
be directed against the vanes of the windmills so as to tear them apart. Fig. 2 shows a rotor with its buckets 
turn the wheels, and hence the shaft. The shaft is then varying in length from the short buckets in the high pres- 
connected to an electric generator which it drives if elec- sure section of the machine where the steam is dense and 
tric power is the desired output, or it is geared to the pro- as hot as red hot steel, to the long buckets in the low 
peller shaft of a ship if it is intended that the turbine pressure end of the turbine where the steam is cold and 
should drive a steamship. has a weight per cubic foot of about 1/50 that of air at 

Turbines could be made with one wheel, that is, one sea level. 
windmill on a shaft and could be made to deliver great In passing through this turbine rotor the steam changes 
power, but they would be very wasteful of steam and from 900° to 70°F. in less than 1/30 of a second, and 
hence of fuel because with the strength of available mate- gives up its energy to the spinning rotor, some of the 
rials it is not possible to run a single wheel fast enough buckets of which are moving almost at the speed of a 
to extract the velocity energy of the steam. It becomes small rifle bullet. 
necessary therefore to put a number of wheels on the The reliability of these machines is of great importance 
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ee es | 
mn [ ay co ea ies 

as wee he 
aos cae a ae iF Ne : : ‘ 

re aie . oe * y pr bearing centers and with their steel shells expanded by 

a hea. : a Fa the temperature and the pressure of the steam within, the 

Lis ©. clearances between the rotating shaft and the packing 

, Se = ~ = pieces can be kept at less than 30 one-thousandths of an 

, me ‘ : a ey 4 fo os eo inch. The buckets must be designed so that their attach- 

e ier eae LEGGE: iS. U . a / ments to the wheels can stand the terrific centrifugal loads 

44 y ie es 7 : : = ti A ‘ a a \ and they must all be tuned so that they will not vibrate in 

——_ CAL y ue ep a 4 synchronism with any of the oscillating forces in the 

ey = : : at 13 y mad || 2A. machine, or they would break within a few hours. 

| ; A | SS 4 : aN a rn a hike Marine Turbines 

| | i), Vs Loe ay Fad The majority of all large modern ships for both the 

| (haf / Cm, 7 ea Fa Navy and Merchant Marine are today driven by steam 

a | . Rae | V5 ‘ye — oe turbines. These range from the 3,000 horsepower tur- 

a Wiens ‘ WA a we i bines of the small freighter to the tremendous power 

by . ae Vane plants of the great battleships into whose small modern 

- . i : WER Key j engine rooms is compressed the power of more than 50 

PS << : i large railway locomotives. Fortunately for this country, 

Figure 1 — Lowering the shell onto an 80,000 kw. turbine. the Navy began to design and build modern war ships in 
1933 after a lapse of a great many years during which 

otherwise serious interruptions to the power supply of an little progress has been made in naval construction. As 

industry or an area may result. To be sure, stand-by a result, the Navy was able to utilize the experience of 

machines are required to carry peak loads, to carry loads the rapid advance in public utility turbines over the pre- 

when turbines or boilers unexpectedly require shut-downs, ceding decade and a half and to incorporate this experi- 

or to carry the load when scheduled over-hauls need to ence in marine power plants for naval vessels. 

be made. Such stand-by machines, however, must be kept To quote the words of former Secretary of the Navy 

to a minimum because a turbine such as illustrated here, Charles Edison:* “Into these ships went a distinctive 

the boilers and auxiliaries which supply it, and the build- American engineering installation consisting of high- 

ing which houses it represent an investment of some seven speed. turbines, double-reduction gears, an improved boil- 

million dollars which is idle when the machine is not in er feed system, and a cruising turbine that is constantly in 

use. Looked at another way, the outage of such a ma-_ gear. The double-reduction gear permits utilization of 

chine frequently costs the owners $1,000 to $2,000 a day. higher turbine speeds with attendant increase in efficiency. 

Improvements in the Steam Engine 

The early steam engines burned from 20 to 30 lbs. of G ey N y C9 A : 5 ae — a aR 

coal in order to produce one horsepower for one hour. ee md ; | 

They were so wastful that many learned men wrote papers ne es aks BS ihe Bo 

proving that it would be impossible for a steam ship to ) gre EN! A alee 

carry enough coal to permit it to cross the Atlantic Ocean , 7” z=: iit eeeae | ie ee 

without re-fueling. By 1900 the steam engine had been fam" 5 Be ‘a t iia 

refined to such an extent that the best of them in regular | ore ted ea om 

commercial service could produce a horsepower for an Py fe CH ye Nee, 

hour for between 4 and 5 lbs. of coal. Today steam tur- 4 do Mo. 

bines have still further reduced the consumption to such ee me = 4 ei Fy 

an extent that in the electric power plants of the country [aauumms oy 

as a whole one horsepower hour of electrical energy is ie ay ee , L.- 

produced with 1 lb. of coal, and the newer and more effi- oe ee ian: a = aes 

cent machines use but 60% of the present average. <a coat — 

This reduction in fuel consumption has been made pos- Figure 2— View of turbine rotor. 

sible by increases in the working steam pressures and 

temperatures, better boiler and turbine designs and con- High turbine speeds have reduced the number of turbine 

struction resulting from careful and costly research and blades by 75 per cent and the length of the rotor by 25 

design work, and improvements in metallurgy which have per cent. This design, however, showed an increase in 

made metals available which can withstand these higher  fyel economy of about 25 per cent with a corresponding 

pressures and temperatures. Modern turbines operate at increase in cruising radius. The first of these ships was 

steam pressures ranging from 800 Ibs. per square inch to delivered in 1936 and probably represents the greatest 

2400 Ibs. per square inch, and at steam temperatures up progress the American Navy has made in engineering in 

to 950 F. a generation.” The initial difficulties in these designs 

These large machines must be designed and built so were worked out in the next year or so following 1936 

accurately that when running at high speed with wheels with the result that at the beginning of this more recent 

sometimes 12 ft. in diameter and shafts 15 ft. between (continued on page 24) 
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St. Pat Candid {. Fat Candidates 
a SS 

s P a oo et ite 4 7. ee V3 ae) fae . 

bay. Ce 
ae __. a 

WALTER McGUIRE... GEORGE ACREE... BILL ARVOLD... 
“Shure and he be a true son of It is seldom that the Electricals Bill Arvold, the Chemical En- 

old Eire” is a fitting description of are able to present a candidate so gineers’ choice for Saint Pat, pos- 
Walt McGuire, the Miners’ choice well qualified as George Acree. His sesses one of the finest curly mats 
for St. Pat. He is the only real heavy beard and his striking Irish on his cheek and chin that is to be 
Trishman among the candidates and brogue have marked him as the seen in the Engineering School this 
he is making the most of his hered- AIEE Hibernian hope. year. Bill comes from Reedsburg, ity in an aggressive campaign. The Acrees have moved about where he played football and golf Mac comes from Portage where the United States to a great extent and was active in band and orches- 
he played football and basketball —so much so that George has at tra during his prep days. His love 
and was active in debating in his seme time or other called either for math and chemistry landed him 
high school days. He worked a Syracuse, Montana, Washington, D. in the University as a Chem En- 
year before coming to the Univer- C., Virginia, Texas, California or gineer where he has done remark- 
sity. His main interest is Mining Nevada home. ably well. He is a member of Tau 
Engineering and he is headed for Before studying electrical en- Beta Pi, Phi Lambda Upsilon and 
underground work (pick and shov- gineering at the University of Wis- Phi Kappa Phi and has also found 
el) at the Oliver Mining Company consin Mr. Acree studied psychol- time to play in the University con- 
after graduation. He says he enjoys ogy and economics at the University cert band for four years and par- 
the rough spirit of mining camps. of Maryland for three years. His ticipate in intramural football and 
He should love it, for last summer other occupations have included hockey. Bill has hit the books and 
he worked for Pickands Mathers at professional boxing and bouncing. come through with high honors. 
Bessemer, Michigan, which is only George is finishing his third and He is doing undergraduate re- 
nine miles from Hurley, Wisconsin. final year here with a blaze of glory search for the Wisconsin Alumni 
He enjoys hitchhiking so well that and a few touches of AC machinery Research Foundation on the fixa- 
he spent one entire summer thumb- and African geography. After grad- dion: of nitrogen at high tempera- ing his way around the country. uation he plans to work for General tures. After duati he j ; : a ’ : : i graduation, he is go Although a certain girl in Mil- Electric and hopes to end up in per- ing into Chemical Engineering de- 
waukee claims most of his time ev- sonnel work. . : . . velopment for the Standard Oil ery weekend, he has found time to George provides an outstanding _. i a, SMB coon Company at Baton Rouge, Louisi- participate in intramural sports and example of unselfish participation in : . , , 
to take an active part in the Mining extra-curriculars, devoting much of ana. Bill thinks it high time that Club. his time to the various Quaker the Chem Engineers got their St. 

It is rumored that he is using hair projects in the Madison area. He Pat candidate elected. He regrets 
grower to nurse his beard along, but has held offices in the AIEE and there is no parade to lead, but he’ll he declares such stuff is propaganda in Kappa Eta Kappa, professional be willing to reign as St. Pat at the 
from the other contestants. EE fraternity. Engineers’ Ball. 
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: 3 ae ST. PAT DANCE 

Ms ; ree > With “Engineers All Out,” the 

a _ Be : ~ annual St. Pat’s dance will be held 

ye a Pe ay _ a Saturday, March 28, in the Great 

{ 4 > va 4 Hall of the Union. 

4 i _ «+ - : ; Besides the music of Jack Rael’s 

3 -_ - " _. j ny ee A great campus band, the evening will 

2. ry : ok ae a oT feature the crowning of St. Pat and 

a Fo «4 ~ * a the final judging of the beard grow- 

4 i” J a 2 Be oT — ing contest. Three campus lovelies 

<i oo} oy will select the best beards in the En- 

‘ ey | : is : Sy : gineering School from the group of 

a a” a et ) contest finalists, after which free 

: ~ . shaves will be offered to those con- 

WILLARD WARZYN... HOWARD DORWARD... testants who wish to lose their whis- 

With the cry of “A  civil-ized The Mechanicals ran an election, beers: 

man for St. Pat,” the Civils have cpen to the Mechanicals, (and oth- 

backed Willard Warzyn as their ers, it’s rumored) from which How- ENGINEERS 

candidate. And a civilized and fair ard Dorward emerged victorious. 6 L OG 

contestant he is, for Will is one of Here’s a man from ’way out west— £ RB Wl UF 225. 

the candidates who kept his beard Denver, Colorado, is his home town. < Go Brod’ | on Neto yA 

cropped till the appointed time, (in Before coming to Madison, Howard Sil ] pes : 2 » \ 

contrast to one candidate who, prob- spent some time at the Colorado 19 i) \ ’) 

ably at the behest of his society, let State College of Education. He was Aas v4 42 a 

his beard grow and grow ever since a track man there. In the last few Os ‘v a \y ge 

Prom). years, the feudin’ ’twixt the shysters ~sO wnt RO *‘\ “y 

‘ and the Plumbers has been limited Ty xe’ coe \b ¥ 
Warzyn has been an active mem- . a ® ae = NS 

to minor skirmishes. Here’s a man 4 =~ Gg 

ber of the ASCE; as a second. se- : . . Ca FOR o> 

so : that thinks that such inactivity Ww, nw 
mester junior he was its treasurer, . acne AS A 

‘ speaks ill for the virility of the En- 
and as a first semester senior he was : nie 5 H ; 

: vex, PB gineer. Maybe the Law Building will The decorations committee, head- 

the president. Back in high school . 

5 ‘ be padlocked again this year! Dor- ed by Bob Stewart, will carry out 

in South Milwaukee, he played foot- . « ‘ ” 

‘ 4 4 ward is a member of both ASME the theme of “Engineers All Out 

ball with a right good will. Here at ; i 
: : : and SAE. He took both the pri- by portraying the part to be played 

Madison, Will has played with the 5 : 
. . mary and secondary CAA courses by technical men in the present 

University Concert Band for four @ 
a and was the first one to take the emergency. Polygon Board mem- 

years. The French horn is his forte. . ° ‘ 

cross-country solo from this school. bers in charge of committees are: 

Should he win the position of After graduation, the Navy has a Henry Schmalz, General Chairman; 

sainthood for a night, Miss Jeanne prior claim on him. He will be con- John Wilson, Tickets; Paul Sode- 

Carroll will share the limelight nected with the Bureau of Aero- mann, Buttons; Jim Rogers, Fi- 

with him. After June first, Jeanne uautics. nance; Erv Waulteurs, Arrange- 

will share most everything with Mr. Dorward expects the full ments; Art Petschel, Program; Har- 

Will, for they will be married on support of the mechanicals. “We old Holler, Promotion; Mike Dun- 

the firs-—a Commencement day for did it before and we can do it ford, Beard Growing; and Les El- 

certain. again,” he claims. mergreen, Publicity. 

i 

ST. PAT’S OPEN HOUSE the origin of St. Pat; kissing of the ment, James Whiting; War-Fair, 

AT THE UNION blarney stone by the St. Pat’s can- John Wickam; Games, Murray 

This year as in the past, the Wis- didates at the Mat Dance to bring Crummins; Hosts and Hostesses, 

consin Union will again throw its the luck of the patron saint to them Wilton Jenkins; Workshop, Chet 

doors wide open to the students for as kisses the hardest; and a world Strasser; Panels and Debates, Mary 

a spring open house. On the 21st of fun at the “War-Fair” in the Jane Purcell; and Publicity, Allan 

of March, St. Pat will usher spring rathskeller promise to make the aft- Block. 

to the campus in a blaze of sham- ernoon a world of fun for all you The Polygon Board and the 

rocks and green and set up his of- wearers of the green. Union Staff have all worked to- 

fices at the Union, and there fun General chairmen for the event gether to insure a grand time for all 

galore will reign. Free games; the include: Promotion and Arrange- the engineers and other REAL 

usual lawyer-engineer debate as to ments, Francis Bouda; Entertain- Irishers. 
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Ay Don Niles, m'44 

NAVAL RADIO SCHOOL ternational Morse code, typing, Civil Engineers will be held May 1 The original organizational staff spelling, mathematics, radio theory, & 2 at the University of Wisconsin. for the training of radio technicians electron theory, electricity, and The schools coming here for the has been established in room 4A, some drill. The technical classes Conference include: Marquette Chadbourne Hall. In charge of the will run from Monday through Fri- University, Michigan School of training program is Lt. E. H. Schu- day, and Saturday will be reserved Mines, Northwestern Institute of bert, U.S.N. His original skeleton for drill and naval procedure. No Technology, University of Minne- sy y staff consists of Chief Boatswain attempt will be made to teach them sota, Illinois Institute of Technol: Hupfer, Chief Storekeeper Sutton, electrical engineering, but as much ogy, University of Illinois, Purdue Chief Radioman Cozzens, and Yeo- practical and theoretical base work University, and Rose Polytechnic man, Second Class J. L. Ragan. In- as can be put into four months will Institute. On Friday afternoon struction will be directed by Profes- be included. When they get in high there will be a symposium on bomb- sor Miller, of the extension division, gear, about July, they will be train- proof construction. This will be fol- and will be by both professors on ing 1200 men at a time, with a lowed by a banquet and dance in our own campus and by other men turnout of 300 graduates per month. the evening at the Union. Student 
to be brought in. Those eligible are enlisted men in apers will be read Saturday morn- ; 

pap y Lt. Schubert just came from In- the United States navy. These men ing. dianapolis where he established a specify that they want to go into e similar school fer radio technicians. icati k, and aft 
Previous to that he was in district ake ek "poten ii ‘nay os ALUMINUM DISPLAY 

a ght weeks 
. . training and personnel work at the lengthened to twelve) at the Great ; The mew show case in the Min- Great Lakes Naval Training Sta- Lakes Naval Training Station, they ing Building illustrating the manu- tion. will be sent either to Indianapolis facture and fabrication of aluminum The course will start on April 1, or here to Madison. Their educa- was presented to the Department of at which time 300 boys will be tional background will be checked, Mining and Metallurgy by the brought in. After that they will but it may vary from grammar Aluminum Company of America come at the rate of 300 a month. school to college. Students will be early this month. It traces the steps They will be housed temporarily in paid $21 a month at first, and at in aluminum manufacture from the the short course barracks, or the the end of four months will be ore through the electrolytic cell and stadium dorms if they are ready in raised to $30. They will get $36 a it shows on a revolving cylinder the time. As soon as the present uni- month when they go into active various products made of alum- versity term is completed, some of service. inum. 

the boys will be moved to) Tripp Graduates will have the rank of ° and Adams Halls. University stu- seaman, radioman, second class, and CHEMICAL ENGINEERING dents am Tripp and Adams at pres- will be in line for petty officer rat- EXPANSION 
ent will not be affected until the ings. Any who are eligible can go Due to a grant from the Wiscon- enalit ssi wohool yey, further and get a commission. sin Alumni Research Foundation Classes will be held in university . . . . > — . Lt. Schubert said that the co- the Chemical Engineering Depart- buildings. Some rooms will be tak- . . : me operation of students, faculty, and ment has been enabled to conduct 
en over in the Mechanical Engineer- bo ae “ 

. . . . Z % . Madisonians in general has been of some research under the direction 
ing, Soils, Chemical Engineering, . a es 2 . the highest order and even Chief of Professor Hougen. Space was Mining and Metallurgical Engineer- : : : Petty Officers Cozzens and Sutton, not immediately available at the 
ing, and the stadium. The rooms : ; 

y will be used all the time, and the in spite of the fact that they were Chemical Engineering building, and i x” transferred f, heir job ‘ navy will bring in its own specialized (omeesin Tindieear i ar hes aa for this reason the Metallography a e lab equipment to set up a practical ; apolls, say they tee, laboratory has been moved to the 
lab in the Chemical Engineering at home in Madison. Mining and Metallurgy building. building. Classes will be from 8:00- ° The space it now occupies was for- 12:00 A.M., 1:30-4:30, and 6:00- ASCE CONVENTION merly the museum. 
8:00 P.M. The First Annual Regional Con- The new room in the Mining and The courses will include the in- ference of the American Society of Metallurgy building is of great im- 
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y provement over the old. The lab- 

san nal swonnoine 04" BEARDED BADGER BEAUTIES more students each period. The . 

grinding and polishing of samples is The engineers are once again tak- the engineers’ St. Pat election, pa- 
done in rooms separate from the inpviie lead in ofensi dreei des of d th 3 laborat thus keeping the delicate ing the lead in offensive production rades of years ago, and the expo’s 

aboral Ory» us , Ping Ee feo by growing beards in an “All Out” of the last two years, will be the 

campaign. e savings that are the main topic of bull sessions about 
er equipment free from paign. ‘Th frags: th h ‘ pic of bull ‘ b 

ustand.grt. . . cutcrop of this personal sacrifice are this year’s election of St. Pat and 
The space left in the Chemical . > 

. 2 “nae . numerous. First and foremost, there the St. Pat’s dance. The contest has 
Engineering building has made it : ‘ f ti : 5 a ”» 

: is a saving of time. At fifteen min- been given “All Out” support by 
possible to build several labora- 3 ; 

. utes a day per shave, it means a Polygon Board, and by the engineer- 
tories for graduate research, and : ce . 

. _. week per year per man that can be ing societies. It is rumored that the 
office, and a large recitation room. : < 5 9, 5 : 

° used for working, studying (?), or E. E’s are going to keep their 

FRESHMAN HONORS possibly sleeping. Then again, the beards until their man is elected as 

HIGH HONOR RATE steel that is saved is worth its weight St. Pat, but the other societies are 

Fischer, David W. 3.00 in tanks. Not only is this vital ma- commenting on the fact that they 

Hirchert, Walter F., Jr. --- 3.00 terial bypassed into armament pro- certainly will look like cave men aft- 

Ren ste! Mer ae duction, but the man power can also ex a few years. 
Rose, Lewis Ww. oo 7 2.938 be converted for similar purposes. Not only is beard growing patri- 

Luecker, George E. 2.882 otic, but compensation is offered in 
Brenner, Edward J. 2.842 : 
Knight, M. Berwyn 2.833 the form of prizes. The proud pos- 

Earle, David H. 2.824 sessors of the three best beards will 

Jgnant, Johns ale: a receive respectively, $7.50 in trade 
endt, Ernst A. . 2.824 . 2 : , 

Banas, Donald H. 2 813 at Brown’s, a leather zipper note 

McNall, Preston E. 2.813 - tt book from Jerry’s, and as a third 

DeLong, William R. -. 2.769 eC ww prize, a General Engineering Hand- 
Manteufel, Robert J. 2.765 z=» k f hese The judi 
Starke, Glenn O. 2.765 x = book from the Co-op. The judging 
Thompson, Kenneth L. sucsececnss EBD. tg to determine the best looking beards 

Oman, Albert 6. 2.730 f U8se will take place at the St. Pat’s dance, 
Steinhart, Victor - .. 2.750 NS A v . is 

HONOR RATE ks : ts Saturday, March 28, and_ the 

Gulli, Frank J. 2.714 Roe ieee. 3 sprouts of whiskers will be evalu- 
j a RNS 

Goldbeck, Cal W.. 2g8 fc SS ated by popular campus co-eds as 
Mickelson, William R. 2.667 chosen by Polygon Board. To pro- 
pine Bees Bs eee ee Of course there is a little matter of mote better relationship berween 

Oleson, Merval W. .- 2.615 money that is saved which can be contestants and the subjects of there 
Petrie; Willatd C; cusses 2,611 utilized for defense bonds. Other extra-curricular activities, Polygon 

b: Rich cece 2,611 je > i i 
ene ere ie — rent items of saving are soap, water, al- board is a tree shaves 10 be 

Johnson, Martin H., Jr. 0... 2.588 cohol (used in lotions), and elec- given numeciate ve ter the Judging. 

cone Reeds ee oes tricity. Last but still of prime im- BEARD GROWING CONTEST 

Brunsell, Robert F. 2.563 portance is the uplift of morale RULES 

Cochrane, Wesley C. - ccs 2,563 acquired by not having to go 1. The contest is open to all regularly . 
March, John W. 2.529 through the woes of slashing one’s enrolled engineering students except- 

Scheuring, Robert P. _ 2.529 & s . ing members of Polygon Board. 

Ille, William B. 2.500 features. Ds To be eligible, all contestants must 

Koehler, Franklin J. 0. 2.471 Not only is a direct saving effect- recites before March 7, with Polygon 

Y E P. - 2.471 . . jOarCs 
Howland, Ralbh E ie ed, but an opportunity for a bit of 3. Judgment will be based on length, 
Brown, Robert C. 22-20 2.412 income on the side presents itself. color, originality of cut, diameter, 

ee Otto rt sieectteneeneeen 2AIZ To cite an example, one of the con- 4 Fete tt take alias we abe moe 
Kaesberg, Paul J... 2.400 : . ke 1 
Kirkpatrick, Donald L. 2-400 testants was offered 35 cents for a St. Pat’s Dance in Great Hall, Memo- 

Baumgarth, Verlin H. . 2.389 shave and a nickel for a cup of cof- mel, Union be desi 4 by Pol 

Blackburn, Robert T. —....._ 2.389 fee while strolling along University a Je a ‘wal, Be; designated: by holyzon 
McMahon, Robert E, -...--..--2-----. 2.353 ; i : OSE ss: 5 
Tappon, Milo T. —_. 2353 Avenue. He’s going to continue to 6. The decision of the judges will be 

Jacky, Germaine F. - 2.357 “work” the Avenue, but here’s good ss final est 
M T; a 35 . . . rizes are as follows: 
Endriee, te oe me luck: to the first contestant and his 1st—$7.50 in trade at Brown’s. 

Farrell, Robert J. _... 2.333 ‘tin” cup that can stake a claim on 2nd—A leather zipper notebook from 

Kohlhardt, Norman T. -...0..00...... 2.333 the front steps of the Union. aed Pais { Engineering Hand 
Wi det, Willi Rs ceeeeeeeeeeeeee 2.31 . . r—. enera Nngineering an 

Tee RS serene The beard growing contest, which Book from the Co-op. 
Smilges, Robert. 2.250 has always been an integral part of (continued on page 26) 
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dy Arne V. Larson, m'43 

Miners and Metallurgists KUTCHERA, DON H., 737, began WERREN, FRED, °41, ensign in the 
OESTERLE, JOSEPH F., PhD "29, work on Feb. 1 with Allis-Chalmers Co. USNR, is stationed at the U. S. Navy 

chairman of the department of Mining of West Allis, Wis., as design engineer Yard at Mare Island, California, follow. 
fe Mecallucgy, was elected Vice-Chaie on a special project. Don has been mov- ing four months of training in the East. 
iai.of the Mineeal ladasey Bdaeation ing around. From November, 1940, to He was ordered to report at Mare Island 

Division of the American Institute of July, 194), he. was: with the U. 'S; Bh. at the end of January. 
Mining & Metallurgical Engincers, a! gineers, working out of the Gincinnati 2 
the All-Institute meeting held in New office. Then he joined the engineering Chemicals sil. Giey Fabo%19. staff of the Electric Bond and Share HIGLEY, HARVEY V.°15, who i 

ELLIS, DAVID L., MS °41, was the Company, as a design engineer, and con- bee te of che Antes oe 
recipient of the first place award in the tinued there until he moved to Milwau- fee the state at Wisoncin ic Brectlen: 
Graduate division in the navtonal seadene Kee in February. sa eso aves, sai 
prize contest, conducted by the Amer- MALD ARI) OSERH 1A: 138): 18 HOW ve “ee ican Institute of Mining & Metallurgical at Fort Knox, Ky,, with the 25th Ar- VBRETT: DONALD: WL, "19. ne 
Engineers. After receiving his degre> mored: Engineer Battalion, 8th Armored ane ts 'Mcdzon, Wis, ww be Wee 

ae 5 n. é > 9 

Mrs gor commiasoned ewenane, PR TETAJAG, VASO, "8 is an anise Present of the Ray-©-Vac Coy man 
now stationed at the Naval gun factory, ant engineer in the Water Leak Survey olen ¢, dey, batteries, oe he 
Washington Naval Yard, Washington, Office of the District Engineer of the Madison from eee be Nanurseens 
D. C. He expects to be transferred to Utilities Division in Atlanta, Ga. He is was President of the Blake Manufaccur- 
Fort Knox, Ky., in the near future. living at 498 Spring St, N.W., in the a ee ' ’ gainte: etey IG, EUGENE C., °23, died 

HARRISON, CHESTER J., °40, left at the home of his parents in Fond du 

Civils Consolidated Aircraft in the middle of Lac, Wis., on Oct. 21, 1941, after a long 
ELA, EDWIN S., °96, whose home was February to go to Fort Sam Houston at illness: Upon graduation he took: iem- 

in Rochester, Wis., died on October 9, San Antonio, Texas, as water waste in- ployment with ithe; W. A. Baehs ‘organ: 
1941, of injuries received in a traffic spector, under Prof. Kessler’s general di- iwation,, Chicago} later he transferred to accident av Below rection. He has a civil service rating as the Illinois Power & Light; and his last 
McINTOSH, F. C., 13, Pittsburgh, assistant engineer. engineering “work “was with liueas iG 

Pa., was appointed by President E. O. MILLER, MALCOLM A., °40, began Luice; (Consulting Engineers, Chicago; 
Eastwood, Seattle, Wash., at the 48th work on Feb. 1, 1942, as assistant hy- both of whom are alumni of Wisconsin, Annual Meeting of the American So. draulic engineer with the U. S. Engineer Class 1906. , ; 
ciety of Heating and Ventilating En- Office at Mobile, Ala. He was married NELSON, Es Ba, at was) married 9 
gineers, held in Philadelphia, to serve as on Feb. 14, 1941, to Mary Ann Case Helsi: OlBriah! of Chicago December es 
Chairman of the Commiittes'on Research of Kansas City. . Sails Ele ist Hvithy hie niet & 
during 1942. Mr. McIntosh has been SMALL, ALVAN L., 40, is a junior Products Companycof Chicago: Uhey, are 
with the Pennsylvania Railroad Company bridge draftsman with the Wisconsin living iat 77, ase Cedar. Streets (Chicago. 
and the Universal Portland Cement Com- Highway Commission at Madison. KNECHTGES, RICHARD oo io 
pany in Chicago and is now with the Gre mace i. Bethice te ee 
Johnson Service Company, being the : Keech oT rece di ty es 
manager of their Pittsburgh office. a es rere supervises the tye hnical phases 

LORD, HERBERT ©., °20, chief en- 8 we Nisei phaee pu eee soon B in the 
gineer of the Metropolitan Sewerage > I Sa Ne Wie es Green: Bay. 
District of Madison, has been called to ‘ il \\i)) co / JUSTL, OTTO, 734, formerly gas 
active duty as a lieutenant-commander in é [ | 1 eB plant ‘superintendent at, Portage,, ‘Wis:, 
the Civil Engineer Corps of the U. S. | Ms for the Wisconsin Power & Light Co., 
Naval Reserve. He ig located ‘at the a 4 L "| - a is now with the Illinois Ordnance Plant 

Twelfth Naval District headquarters at SHRI BMD at Dover, New Jersey. 
Saiz Eecnelice: > NIENOW, FLOYD, °34, is with the 

SPETZ, RALPH F., °23, a former Pennsylvania Salt Manufacturing Co. of 
track star on the Wisconsin track team, FINTAK, G. G., °41, is an assistant Philadelphia, Pennsylvania. He is living 
died on September 1, 1941, at the Vet- engineer in the Water Leak Survey Of- at the Widener Bldg., in Philadelphia. 
erans’ Hospital at Wood, Wisconsin. fice of the District Engineer of the Utili- MOHAUPT, ALVIN A., °36, was 

FORD, HENRY M., °21, has been ap- ties Division in Atlanta, Ga. He is liv- married to Ruth Steitz in February, 1941. 
pointed state director for the Public ing at 498 Spring St., N.W., Atlanta Ga. He had been at the Milwaukee Water 
Work Reserve for Wisconsin, with of- TENNEY, VERN W., ’41, has lefc Purification Plant uncil last November 
fices at Madison. Lockheed Aircraft Corp. to serve as wa- when, he: came coi the Forest: Prodwets 
BENNETT, KEITH H., ex °36, has ter waste inspector in a western corps Laboratory i Madison where iv is How 

enlisted in the U. S. Engineers and re- area under the general direction of Prof working on material containers. 
ported for duty on March 2. Kessler. (continued on page 26) 
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Presenting ... 

for the miners oe 
< Lo a 

a ee and metallurgists “ i iy 
es ee ZI 

£ w pws <a> GY 
ee Ay Reger Robbins, e'42 } Fic 

ne eS oa Mi: nan 2 Y) a 

FRANK M. WOLF a 
The Mining and Metallurgy department would not be The villain struck her, yet she stiflled the cry that 

complete without the mechanician, Frank M. Wolf, the wracked her beautiful lips. 

man who knows where everything is, how it runs, and the Again he struck her, and yet again she made no sound. 

way to fix it when it breaks. He is the bald-headed gen- Once more he hit her on the head, but she did not so 

tleman with a slight bulge about his midriff and a twinkle much as whimper. 
in his eye—who has invented more gadgets and has more Then, enraged beyond all reason at her stoic uncon- 

ideas than any student could ever hope to do or have. cern, the dastardly brute gave vent to a low malediction, 
His enthusiasm and ingenuity for inventing helpful and began raining blows on her pretty little head, even 

gadgets is unsurpassed. He has made innumerable parts striking her in his madness. 

in his machine shop, as well as repairing many others. As Even through this she held her peace. 

part of his work he built the x-ray machine and several But at length, her feeling at the blazing point, she burst 

electric furnaces in the Mining Building. Above, you see into flame. 

him inspecting his latest contraption, a beltless conveyor For she, poor thing, was only a match. 
that moves material at a uniform rate by vibration of an ° 

eccentric wheel. It can be used as a control in supplying Husband answering the phone said, “I don’t know; call 
materials to a chemical process, such as the addition of up the weather bureau.” 

sodium carbonate to the flotation cells. Frank is familiar “What was that?” asked his wife. 

to everyone in the Mining Building for he is the one per- “Some fellow asked if the coast is clear?” 
son who has an answer to any mechanical problem you e 

might have. He is willing to help you in any way, from I think that I shall never see 

lending a screw driver to making delicate research appa- An auto like the Model-T; 

ratus. Being a good-natured fellow, he gave us a few of A car whose three-inch tires are pressed 
his prize jokes which appear in the following Static. against the earth’s rough, stony breast 

e A can who looks for gas all day, 

. . . And blows a radiator spray; 
An army recruiting officer asking a young man ques- Avcrate: chat int the summer goes 

tions to ascertain if he was mentally fit: Awd Ekeezes wo wllen Bex ioansws: 
: . Pp n first it snows; 

Officer: What would happen to you if you had one Avemanke wich whieh we-often tail: 

eae shot off? Four cylinders that eat up oil; 
Recruit: I wouldn’t be able to see out of one eye. Poems ate made by fools like we 

Officer: That’s strange; what would you do if you had B . : * , 
ut only Ford can make a T. 

both ears shot off? ‘ 

Recruit: I wouldn’t be able to see out of either eye The brain of a college student is one of the most amaz- 
because my hat would have slid down over both of them. . hi k L f ‘ h - 

ing things known to man. It starts to function the mo 
° ment he jumps out of bed and doesn’t stop until he 

The other day we noticed one of the Ag students who reaches the classroom. 

is taking surveying. It seems that he has found a new e 

way to level a transit. He carefully centers both bubbles, Protect the birds. The dove brings peace and the stork 

and then to make the final, minute hair-line adjustment brings tax exemptions. 

he leans on the transit leg as if it were a pitchfork. (continued on page 29) 
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What does it take to smooth 
: 

a Warbird's Feathers ? 

; oa A wingspread of 212 feet 

pe - ...every inch preened 

_ we \ a sleek as satin! The per— 

< a ~rr / Sj fect smoothness of the 

Ja je — metal sheathing on Amer— 

a | ican warbirds like the 

Lom || - __~—sCi«&B-19, world’s mightiest 
: : a , * | bomber, isn’t there for 

bo : i “SS _ looks. It’s essential to 

See. ae | ee” | +=~=~—SCtop performance. How do 

dew. \ : Za ~~~ they get the flawless 
' oo a ft e4 ; / —- + ++~=~~ sheets of metal used to 

' To make airplanes? They’re 

} 5 re * . 2A A rolled out by the ton by 

: tii fF So Ff \ “ag, giant steel rolls. And 
Sugummmaites  " Z "4 — ff me keeping the surfaces of 

a iS LO ~ these rolls ground to 

SS —— or “UGieey almost perfect accuracy 

oe aie = ~«—~COCf:«s the «vital contribu- 

ge oe .- -. ff ————-~ tions of Carborundum— 

ro y 1 ease Tv’ ee. em; IE, made wheels to America’s 

2 errr sn ! wan defense. 
a i 

im (eg fi | . 

Te Ae cue 3 

: Thousands of other products for defense and < Oe Sates 

for normal needs are made by the rolling ne co 

: / process. Plate glass for your car, steel li jones a ae 

rails, plastics, tin plate and paper are CS ff an & PS 

only a few. And since their surfaces can be 4g JJ » g . oe 

., only as perfect as the faces of the rolls Cee —= me 

i 2 that roll them, finish is highly important. 4 J ee PP 

Today, surface quality of rolls can be main— Be ve i] NS aa) 

tained to within a few millionths of an a a a a ie a” 

inch by the use of Carborundum-made grinding «gas a Za 

wheels. — ye A y 
oe tee i 4 e 

— ae 

a a i 

a e iA s 3 The same skill and experience that have helped 

a oe y ' &  * develop modern roll grinding technique will be 

ok Y Ps "fi |) Ox, at your disposal in any industry with which 

i / ff. [at ® “° you may become associated. Whatever the use of 

ae (fe | ~=s grinding wheels or coated abrasives, Carborundum 

as oF oe L4 i, 2 engineers are ready at all times to advise and 

ye oe _ help. The Carborundum Company, Niagara Falls, 
d Pa oe as i oo 0 New York. 

ee oe: " L 
“Ale i f a” f carBoRunnue | 

be ABRASIVE mm, PRODUCES 

and indicate manufacture by The Carborundum Company. Ke : nena 
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SOUTH AMERICA cee direct charge from the bull. Tnen just as the bull reaches 
@ a him, he thrusts the bandrillos over the bull’s head into 

(continued from page : : : : 
One question people invariably ask me is, “Did you see the ponders at = __. ame ee ee ne machi i 

a bullfight?” I did, fortunately, the day before I left Peru. ‘ S CERNE GESE me oe ait ee tt , hich ete we 
It was quite impressive and to give you the benefit of fresh 6 he Sea any Recunas "ii “ . ad ices 
impressions, I'll quote from some notes jotted down at the See npreddietablerrianner angs0 281) times the matador. 

ee : : 
“Despite its ancient and renowned reputation, the Plaza ; vg Sunther as = the matadors with their colored 

del Torros in Lima is unimpressive to one accustomed to hie razor sharp wword. He aon a ceuall = flag «s lex 
the huge athletic stadiums in the States. It is a circular Hie bull into’the desited posidion. Standing directly in:the 
arena, perhaps seventy-five yards in diameter, surrounded cir “ = . 41 a hi Id a h ee its 
with a covered grand stand which seats about 10,000 urs Path, swor ve ar shoulder hie : © adi . <eiseille, - : ilapidated, reminding one of the the charge. iN the bull stamps toward im, the matador 
a cn old and dilapi : fi 8 inserts the point of the sword just above the shoulder, 
stock Judging yards at a county fair, a hr ome. A well aimed thrust pierces the bull’s 

“Swelecing while waiting for the performance to:begin, am aie sword has struck home, the bull looks sur. we were supposedly entertained by a military band which ‘awd, #3 badlward and tikes a few weak: charees 
seemed to consist, from the sound of it, of only a bass Cr nn i a tl a & 
drum and a tuba which thumped monotonously over the oer eum z cana Rsest . . noises of the crowd. We were constantly annoyed by ‘After the Aeill, the matador circles the feld, taking 

people climbing over us to their seats much as at football bows. Enthusiastic fans toss their hats at him, which he 
games at home. only more so. Peddlers tossing ice-cream obligingly tosses back—that is, he tosses back the first few. 
bars and candy to spectators and snatching coins from The ‘test are tossed back by a stooge who follows him 
the air added a familiar touch. around for this purpose. 

“After a number of fan-fares the bull fighters marched “In the mean time, the negroes come out on the field, 
mito the arena, with their red, green, and gold uniforms hitch the bull’s head to a little cart drawn by the two huge 
flashing back the glaring mid-afternoon sun. These were horses, and drag the carcass around the arena and out If 
followed by the picadors on their blind-folded horses. the bull has been especially game, the crowd applauds 
Bringing up the rear were a number of negroes leading the carcass which, I fear, is beyond taking a bow. How- 
two handsome horses used to drag dead bulls from the ever, the owner of the hacienda at which the bull was 
field, bred takes care of this detail. 

“From then on the performance moved fast. A gate “The usual program consists of six bulls, two for each 
opened almost as soon as the men had taken their sta- of the three matadors. When three have been killed. the 
tions about the field. A noble but bewildered-looking bull remainder of the program is apt to become just a bit 
trotted into the ring, stopped, looked around, stood still. nauseating.” 

One of the stooges (I don’t know his technical name) This was supposed to be an article on living and on 
provoked the bull and deftly dodges a charge. Several working conditions, though so far I haven’t mentioned 
more charges of this kind were provoked to give the work, which is supposedly the reason for going down to 
matador a chance to study any peculiarity of the bull, such South America. The amount and quality of work one 
as favoring one horn or blindness of one eye. does is pretty much up to the man himself. Companies 

“At this point the picadors entered on their horses. usually are loathe to discharge a man for any but very 
The horses are blind-folded and their bodies are pro- serious offenses of negligence or ignorance, since this in- 
tected by a heavy leather shield passing around their chess volves paying him three months’ salary and his passage 
and mid-sections. The picador provokes the bull to home. As a result a lot of slip-shod work gets by. 
charge the horse. As the bull strikes, the picador attempts As far as experience goes, that gained in South Amer- 
to wound the bull in the neck with his lance. The idea ica is applicable there but must be discounted to a large 
1s to injure the bull’s neck to make him carry his head extent upon return to the States. Because of the inacces- 
low, thus giving the matador an opportunity to slip his sibility of the country and the cheapness of labor (30c to 
sword through the shoulder into the heart. 40c a day, American money) mining methods are often 

“In the second fight a tremendously powerful bull man- years behind best practice in this country. Innovations 
aged to knock horse and rider backwards to the ground are accepted slowly by a fairly conscientious but hardly 
and gore the horse, which was then led from the field with progressive working population. 
his entrails dragging on the ground. All through the per- Should the young engineer go to South America? For 
formance one felt sorry for these poor horses, which, from experience I say, “No.” Probably at least fifty per cent 
the character of the fight, had to be attacked by the bull of the fellows go down with the idea of staying long 
te give the picador an opportunity to use his lance. enough to make a substantial stake, yet about nine out of 

“The next step is the placing of the bandrillos, steel ten stay one contract or less. 
barbed sticks gaily decorated. The matador provokes a But you can’t satisfy itchy feet by scratching them! 

Page 22 THE WISCONSIN ENGINEER



{ FLAME THROWER OF THE PRODUCTION OFFENSE 

1 eS ena 3 : ; = — : 
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pers the attack on the production has developed a complete line of ma- g 

backlog by shaping steel and build- chines and apparatus. Airco has in- fe 

ing it into ships, tanks, armored trucks creased its manufacturing of oxygen ci 

any many other defense items, is in- and acetylene and distributing facilities 

dustry’s modern production tool — the to meet the accelerating demand. So \ 

Airco Oxyacetylene Flame. It slices its that the Airco Oxyacetylene Flame 

way through steel of any thickness up may be used most efficiently and eco- ih 

to 30” and more, cutting it to the de- nomically, Air Reduction offers industry i) 

sired contour with unrivalled speed and the cooperation of a staff of experi- 

accuracy. This versatile tool flame ma- enced engineers, skilled in the use of 

chines metal with astonishing speed; this modern tool. 

hardens steel to any desired degree An interesting booklet, ‘Airco in the 

and depth; cleans metal surfaces for News”, tells a picture of this Airco pro- 

quicker and longer lasting paint jobs duction tool and the numerous ways in a . 

and welds metal into a homogeneous which it is aiding the defense program. General Ofics: 

lastingly strong structure. If you want a copy write to the Airco 60 EAST 42nd STREET, NEW YORK, N. Y. 

To assure the maximum efficiency Public Relations Department, Room Magnotia-Airco Ges Products Co. 

from this modern production tool, Airco 1656, 60 E. 42nd St., New York, N. Y. DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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TURBINES a 7 
4 4 iis wi aA rl | 

(continued from page 13) . =< i] . 
naval expansion program a modern, well-proved type of | ; 1 UA | | _ guile 
power plant was available for naval vessels. nah =i _ a oo / . 7 —— S ‘ me Of} OF OV: Relation Between Steam and Water Power a a ok i 4 hee ‘ 

With respect to water power, many people make the a - 7 i Il r L 
mistake of thinking that water power is the cheapest . rs  ” taal 
power. It is if the dam and the falls are furnished by | | Y ‘A he ’ eeop \\ ts a 
nature and close to the need for power as at Niagara. a ae fai a "a A ns y al 

Altogether water power now furnishes about 1/3 of the 7 - oe 1 ne a> >>) Ait Li 
electrical power we use, steam turbines the other 2/3. The u 7 ae ] | o ‘ 
remaining water power sites generally require the building ee a : : | ul a, @ i 
of great dams as at Norris, Boulder, or Coulee, costing CC eis oe — ee — 
millions of dollars, and are usually hundreds of miles oS = : a 
from a market for the power. As a result they must either Typical Modern Turbine Installation. : 
have the power they generate transmitted to the market 
over costly transmission lines, or else they must have power before the steam is exhausted into the older low 
their markets moved to them, as is being done with the pressure turbines. Taking into account the increased effi- 
building of great aluminum reduction plants in the West ciency of the new boilers, this has permitted the capacity 
near some of these new water power developments. of many old power stations to be increased by from 50% 

The increased efficiency of modern steam plants has to 80%, at no increase in the total fuel consumption per 
reduced the fuel cost, which is the principal part of the original turbine. 
operating charges, to about equal the fixed charges on the A large power plant in New York has been re-built 
initial investment cost of a steam plant. The available along these lines and has four large superposed or top- 
water power developments, however, will apparently now ping turbines in operation which in the aggregate are 
cost, plus the transmission lines required to deliver the able to generate 236,000 kw. of such low cost power, the 
power to a market as based on authorities’ estimates, exhaust steam of which will be all discharged into existing 
from 1% to 4 times the cost of a steam power plant for low pressure turbines or heating mains. You might say, 
the same capacity, and generally a large amount of steam therefore, that this new plant is getting almost a quarter 
plant capacity is required in addition as stand-by to take of a million kilowatts without the expenditure of addi- 
care of low water periods. It is easy to see therefore that tional fuel as compared to what was previously necessary 
the fixed costs of such plants will be much greater than to generate the low pressure steam that is now supplied by 
that of a steam plant, and will generally more than offset the exhausts of these turbines. The first cost per kw. is 
the present low fuel and operating costs of the steam almost as low as that of a new steam plant. This is far 
plants. In general, therefore, if power is to be obtained cheaper power than most water power sites which can now 
quickly and cheaply, it can be done best in this country be developed; in fact, it is the lowest cost power which 
with our huge coal resources by the building of steam can possibly be supplied to industry today. 
plants near the load. On the other hand, of course, in In addition to cooperating with many utilities in the 
periods of depression with great unemployment, there is development of these high pressure steam cycles de- 
probably no better way of investing our unused labor and scribed above, the company with which the writer is asso- 
capital than in great water power developments. ciated has been carrying out over the past 25 years, under 

Two New Developments Which Are Still Further Mr. W. L. R. Emmet’s original leadership, the develop- 
Reducing the cost of Power from Fuel ment of the mercury vapor-steam system of power genera- 

About one-half of the capacity of steam power plants tion. This system utilizes turbines running on both hot 
in service in this country was installed prior to 1925. mercury vapor and on water steam. This development 
These plants are not so efficient as those installed in more has already cost several millions of dollars. It has result- 
recent years, since they generally operate at low or mod- ed in a practical operating process now in commercial 
erate pressures and temperatures. In fact, they use about service in three large power plants whereby power can 
twice as much fuel as a modern plant per unit of electrical be produced from the burning of coal, the cheapest of 
output. With the perfection of the high pressure turbines fuels, at a higher overall thermal efficiency than was ever 
and more efficient high pressure boilers, it has become attained by any other known process and with a very high 
possible to replace the old boilers in these plants with degree of reliability. Work is progressing toward making 
new high steam pressure boilers and to run this high the first cost of such efficient plants comparable to that 
pressure steam first through a so-called superposed or top- of present steam plants. When the world returns to nor- 
ping turbine, and exhaust this steam into the steam pipes mal, this process may make a very substantial contribu- 
feeding the older turbines at their original steam pressure tion to our national wealth. 
and temperature. Thus, out of this steam, the superposed —— So 

. : " . *“New Engineering in the Navy” by Charles Edison, Scientific Ameri- or topping turbine will generate a considerable amount of can, March 1940, pp 138-39, 
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e pipe that can't keep a secret... 
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iy io 2 ad 2 LEFT: PYREX Pipe Lines—from 1" to 4" 
: : 4 Ps in diameter—are hung much like other types 

: fi “a Coe © of piping. This picture shows the use of 

4 Vi . straight lengths, an “L”, and two “T's”. 

da 1, & ‘ [ABOVE This close-up of 4°” PYREX Piping 
: : : iy @ /_ shows the parts used in a joint: metal flanges, 

q _ ae 2 - asbestos inserts, and a gasket. 

4 -) = 

HIS ginger ale makerisasfinicky eliminates this cause of contamina- __ research that takes in its stride such 
as a New England housewife. tion. Transparent, it keeps no secrets divergent tasks as the making of a 

Probably why his ginger ale is an ...aglance tells of flow. cleanliness, tiny chemical-resistant glass spring, - ) ) 5 gianc » ! ° ) g 

Eastern best-seller.) color, sedimentation. And freedom smaller than your thumb, or the 
“T want pipe I can see through”, from pitting and scaling means long casting of the world’s largest tele- 
he said, “so | know it’s clean. Pipe life for these pipe lines, with low scope mirror, a giant one-piece disc 

that can’t alter the flavor of my maintenance costs. 20 tons in weight. Today more than 

product any more than the glass Important? Yes. For in today’s ever Corning is headquarters 

bottles it is sold in, Darn it, | want urgent program there’s no place for for research m glass. Indus- 

glass pipe!” impure products, production stop- trial Division, Corning Glass 

Glass pipe lines, made by Corning, page, high maintenance costs, or Works, Corning, New York. 

are a familiar sight in food, bever- wasted materials. And in many in- 

age, and chemical plants . . . paper stances, glass has proved it can out- 

mills, refineries, explosives factories perform metals, do an essential job 

. .. drug, medicine, and cosmetic better and at a lower cost. 

plants . . . in short, wherever prod- To the engineer, this glass piping is 
uct purity is vital. important as an example of the Pans 

Highly resistant to corrosion at- many-sidedness of glass in industry . 

tack, Corning’s PYREX Piping and of Corning research in glass... esearc in Glass 
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Alumni Notes CAMPUS NOTES was being successfully substituted 

(continued from page 18) . for aluminum in the pistons. 
GILBERT, JULES, Feb. ’42, has ac- (continued from page 17) One ofth, di trib 

cepted a position with the Westvaco FOUNDRY CONFERENCE _ whe OF the) outstanding contribu: 
Chlorine Products Co. of South Charles- tions available to the steel foundry 

a The Fifth Annual Foundry Con- 
ton, West Virginia. ‘ . was the 1,000,000 volt portable 
MUELLER, FLOYD F., Feb. °42, has ference of Wisconsin was held at hi I - 

a position in the explosives division of the Hotel Schroeder in Milwaukee, way Machine: ts enormous: pena- 
we Hercules Powder Co. in Wilmington, February 26 and 27. Professor J. age spect up ene wor. 

elaware. i iving better radiogra 
e F. Oesterle of the Mining and Met- yg ne erapas 

‘ very short exposures. There has Electricals allurgy department and H. C. Wal- lso b aineed substitution . , 5 ‘ ron ituti McKNIGHT, BOYD, ’41, who was dron of Milwaukee were co-chair- = <“ 2B ie a i ee f. . 
with the Wisconsin Power & Light Co. of . of steel castings for forgings. 

Madison, is now with General Electric at men Dean F. Ellis Johnson gave There were 800 steel castings in one 
Eile Pantssl sania the welcoming address. President ‘ 

: ia er large tank during the past year. 
C. A. Dykstra and Brigadier Gen- . 

. : Due to the war the steel foundries 
eral Henry J. Reilly were the lunch- 

have undergone an enormous ex- 
am eon speakers. . . " .. . pansion and are swamped with ord- 

“4 The conference was divided into . 
4 : y nance work while the malleable and : 3 four sections: gray iron, malleable, y 4 

: a gtay iron foundries have only a 
li steel, and non-ferrous so that each Ul i f the milit rk i a small portion e military work. 

y Cod POR A man could hear the latest develop- P ° y 

\ ‘. a ments in his particular field. Each e 
\ i. 2 ' 
‘ ne 4 of the four meetings of each sec- es C.E. IS PAPA 

i <2 tion was begun by an informal talk Se Ralph Gribble, 
.. * on a certain foundry development . : - ‘~ ; d followed b i d Wy: senior civil, has a ea and was followed by an open forum. aoe): 4 " 

q WE new daughter, 

f 
O'NEILL, LT. JOSEPH T., ex ’41, ies ie A A ®S Sara Jane, born 

was killed Feb. 24, 1942, in a motor ac- aurwar f) Re March first, at the 
cident in Hawaii. He was the business i Methodist Hos- 
manager of the Wisconsin Engineer while ‘Bel: ; 
he attended the University and was a so sey pital. 
member of Kapea Bra Kappa sand Seabe . . ye . 
bard and Blade. oo - 

° 
Mechanical Carl Joseph, Metallurgist with ENGINEERS INVITED 

wumahine Greones B, °40, is General Motors, discussed the in- All engineers are invited to the 

a Lieutenant in the Augusta Arsenal in creased use of Armasteel in ord- combined open house and mat 
Augusta, Georgia. : nance work. This material, which dance at the Pine Room of the 
i ER, Bt Feb. 42, has a posi- is pearlitic malleable iron, has re- Men’s Residence Halls on Saturday, ion with Fairbanks Morse. 
GOEDJIN, R. C., Feb. 42, is in the placed some forgings for certain March 28. The girls of Barnard, 

United States Naval Reserve. machine gun parts because it is cast Chadbourne, and Elizabeth Waters, 

KAISER, CLYDE L., Feb. '42, has a to closer dimensions, requires much and all the engineers are to be spe- 
position with the Electromotive Corpora- . : . < 2 tionsin’La Grange; Ilinois: less machining, and is easier to ob- cial guests. Music will be served by 
KNUTSEN, H. K., Feb. ’42, is work- tain. Before automobile production the nation’s top bands off the plat- 

age with the Sturgeon Bay Shipbuilding was halted, Armasteel was used in ters. The Pine Room is located in 

“WIBBERT G. A. Feb. °42, is in the camshafts and rocker arms because Van Hise Hall across from Tripp 

United States Naval Reserve. of its excellent hardenability and and Adams. Admission is free! 

| OO : 
|  KARSTENS STOP at th 

x A 
| SMART SPORT COATS HAST Y 

| SLACKS 

of Covert or Gabardine for your late evening snack 

| $6.5 0 to $10 OPEN TILL 2 A.M. 
| On Capitol Square 22 North Carroll 1439 University Ave. Just east of the M.E. Bldg. 
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CAMPUS ELECTIONS Instead, Polygon Board is con- men. St. Pat is one of the oldest 

Last semester a polling place was centrating on presenting what it traditions on Wisconsin’s campus 

established in the lobby of the Me- hopes will be one of the most suc- and deserves to remain the out- 

chanical Engineering building for cessful St. Pat’s campaign and standing social activity of the en- 

the campus student elections. The dance in recent years. For this we gineers as long as the college exists. 

spring elections will be held on would like to enlist the “all-out” We hope your loyalty to your can- 

March 24, and the engineers’ poll support of every engineer in our didate can be measured by the num- 

will be again established. The pro- College. There is no reason why ber of buttons and tickets you sell 

cedure will be the same — bring this year shouldn’t be the best in a and not by the quantity and quality 

your fee card and try to vote dur- long time for the support of the re- of rough-house you can cause. 

ing the noon hour rather than be- spective candidates for St. Pat. A Henry Schmalz, 

tween classes when the desks are little support from all the men is Chairman 

crowded. Last time the voting ap- better than all the work by a few _ _ _ _ __ 

peared heavy during the ten min- 
utes between classes, but only two . 2 
hundred votes were cast all day. Typical parts made of Ampco Metal shown at right. [@ , poe 

The Elections committee did not Paes ae ites | f b sf 

expect a 100 per cent vote from the wi. : A nik | i 4 

engineers at the new polling place, eT Ne a 7” A ie - 
ri of 4 * we [| Vi onmge / 

and they expect to wait a few semes- a sree | ) : pg \ ee 

ters for a sizeable vote. However, a © rd Je S| a 8 ‘aiid 

despite the fact that many of the E - ‘ bi A : hey Sate” ‘ ; nememesl 

engineers may have voted at other _— x re Ss TTR tis 8 

polls, two hundred votes was too Pa <<: Spr he a3: A ae 

small a response. A third year me- me 1 P a ys ae Ve 
is % : Ce tee oe A 4 ma ee aes 

chanical, Herb Stone, is finding Be ey Ce | Sa S 

time to run for the position of jun- a a ae z nial geet eg ny Bas —— 

ior man on student board. Cer- . ‘% es 7 oa ye el 

tainly if he can find time to run, on ery, ) | ' | a ie yp a Ti Oo 
| i ins sae ee Cll! ll eS 

the rest of us—freshmen to seniors - fi _ ee | . s — 
: : : a ere, \ oT nme WEAR «= 
inclusive—can find time enough to . CAT | vr ee.g@ oe] TL | ; i flee — *. 

participate in student government co v gs al 9 | ie ak ni ck a 

oe SAAD! X Longer service life of machine parts be- 

POLYGON BOARD \ comes imperative when a war production 

Polygon Board’s attempt at the line may depend upon the smooth functioning of a machine 
ys P 

earlier part of this year to find a tool. Today, many vital frictional parts have been redesigned 

substitute. for the Enoineering: Bx to include Ampco Metal, an alloy of the aluminum bronze 

. : 8 gf bx class, because of its marked wear-resistance. 
position met with no success after . 

all possibilities had been considered. Wears 5 to 15 times longer 

Foremost of these was an engineer- Actual installation tests prove that Ampco Metal has from five 

ing convention to be sponsored to fifteen times the life of ordinary bronzes. Today, as never 

ae z 3 5 before, such a metal appeals to production-conscious design- 
jointly by the Wisconsin Engineer- . f . . A 

: i ing engineers as essential to continuous production. Many 

ing Society and Polygon Board. machine tool manufacturers have more than forty Ampco ap- 

The Wisconsin Engineering Society labl plications in their line of tools. 

is a state-wide organization made up AMPCO LITERATURE Available Not only: machine tools, but air- 

of the professional engineers in AMPCO METAL, catalogue 2 craft, ordnance, heavy machinery, 

Wisconsin. However, since no defin- Ampcoloy—Industrial Bro and other important war equip- 

5 1 hh. dts , Id b d cate OO Coated Aluminum ment include parts of Ampco 

ae ane oe . See ot eee nae ae ante Welding Rod bronzes. Ampco engineers are at 

by the organizations concerned at a Ampco Metal in ant Tools your service. Ask for Catalog No. 22. 

date early enough to insure the suc- ‘Ampco Metal in Bushings 
¥ ® oe’ Bearings AMPCO METAL, INC. 

cess of such a venture this spring, Ampco Metal {in Diss  itont Department WE-3 MILWAUKEE, WIS. 

all plans for such a student-profes- Amp " 

sional convention were abandoned. Ampco Metal in Aer ANS 
oe z ig ntrifu: 

In addition, with the uncertain war eran ° NN . | 
‘ jg > 

conditions as they now exist, the ‘Ampco Metal in Heavy rae) 
a we Machinery ? Sa) 

wisdom of any such ambitious pro- Ampco Metal in Gears = RS / 

gram was highly questionable. PP 6 motol Without An Equal <a 
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X-RAYS 
Brown’s . (continued from page 9) 

ceramics, concrete, mica, coal, asbestos, meat, candy, 

canned goods and other packed products, wood, glass- 

Ren tal ware, and hundreds of other miscellaneous articles is be- 

coming more and more common. A novel use is the radio- 
Librart graphing of food oysters to determine whether they con- 

y tain seed pearls—if they do they are put back to develop 
the pearl. 

@ All the best Radiography, nevertheless, is not the most important 

application of x-rays by any means, although it is the 
recent books phase the engineer usually is most interested in. 
to choose from. When a thin beam of x-rays impinges on a powdered 

crystalline material, a strip of film arranged in a cylindri- 
@ Rates are only cal form with the powder sample at the center will show 

3¢ per day with lines of varying degrees of darkening at certain distances 
a 10c minimum from each other. The relative line intensities and their 

h spacings are characteristic of the crystal structure of the 
charge: material (or materials) the powder consists of. The use 

of this easily obtained diffraction pattern is practically 
9 unlimited. Their use as a standard method of chemical 

B R O W N S analysis along with the spectroscope and microscope is 

rapidly developing. The Department of Geology of this 
BOOK SHOP University has one of the most complete collections of 

diffraction patterns of minerals in the country. 
The application of diffraction patterns to the determi- 

STATE AT LAKE STREET nation of varying degrees of cold working, preferred ori- 

entation, recrystallization, lattice structure and alloy struc- 

ture of metals by the metallurgist is indispensable. The 

determination of composition and structure of organic 
! fibers and animal and vegetable tissues is rapidly increas- 

Look Us Up and Look Better ing in zoology, botany, physiology, and a host of other 
allied sciences. 

PROMPT, EXPERT SERVICE The use of x-rays to gain greater insight of the ultimate 
5 BARBERS — NO WAITING structure of matter, the atomic arrangement, and the crys- 

! tal lattices of substances, allotropy, particle size and orien- 
at tation, and many other complicated problems cannot even 

wn be touched upon in an article of this length. Let it suffice 
” to say that the application of x-rays to practical problems 

UNION BARBER SHOP | confronting technologists in all fields is advancing rapidly, 
IN THE MEMORIAL UNION and the next few years will see even more startling devel- 

| ..SHINES AT ALL TIMES.. opments in the use of this most versatile and easily 
manipulated tool of modern science. 

| | | 
SPREAD | |i Ask for SY NV l3 

EASTER JOY | | KENNEDY. Cicsm O 
| MANSFIELD AN Py w i 

with | hy n 

| Fl | > = A i owers | Dairy 4) a 
Products y A » ge we) 

a RENTSCHLER’S | ‘» BL | Served at all 5 Ft 
230 STATE STREET | leading restaurants f 

— | 

Page 28 THE WISCONSIN ENGINEER



HERE’S STATIC AGAIN ... SS el” Lesser! 

Eskimo: “What would you say, darling, if I told you I | wt i on 4 aa 

pushed my dog team for a thousand miles through ice |. a Ee ea wr i 

and. snow, just to tell you I love you?” Le oe 7% ee, ri : " af 

Eskimoette: “I’d say that was a lot of mush.” | Po ay es a | eae 

Se r j ofan. 

CHINESE TOMBSTONE > a a | il | 
Me in person VF ey if Hey anf Ree 

No movie : Fy ud HEE | eee KNOWLEDGE IS POWER “i= 
* @ At Babcock & Wilcox, knowledge is literally 

Listen collegians and you shall hear, turned into power—more power from a ton of coal, 
The sad, sad tale of an engineer. a barrel of oil, a cubic foot of gas, and even a cord 

All the day long he meets in his classes of wood. és - 
Th “ I . oe em b ful | > For B & W—the nation’s oldest and largest manu- 

€ male of the species, no beautitul lasses. facturer of steam boilers—now, as always, carries 
No astonishing babes frolickin’ with ’em, on the quest for new knowledge—in its labora- 
Just sliding the rule of the logarithm. tories, in the field, in many leading universities. 
The electrical man may love a new circuit, Wherever men design, construct or test steam- 

But the problem of women! They’ll never work it. generating equipment, they rely on data, formulas, 

The theory of mechanics is mastered by many. principles given to the world by B&W engineers. 

The masters of women! Gosh, there ain’t any. FREE 14-PAGE BOOKLET 

The civils are always blazing new trails, “The Design of Water-Tube Boiler Units.” This 
But they’re not so hot at praising the frails. liberally illustrated booklet discusses the factors 

‘ § involved in determining the proper type of 
A bunch of the boys are studying the mines, steam-generating unit for any given service. A 
And they find no faults with the female designs. copy will be sent to you on request. autos 

The rest of the gang is messing with chemicals THE BABCOCK & WILCOX COMPANY... 85 LIBERTY STREET... NEW YORK, N. ¥, 
Which leaves little time for testing the femmy-gals. S 7 

’Tis a bleak dismal outlook to the engineer, BAB C 0 is K & F a i i »« 

To go through school without feminine cheer. P 

Can nothing be done about this deplorable state? \. ‘ { 
y 

Ah me, no! ’Tis the engineer’s fate. %\ Oc G=f/] 
WE Fak op 2 — 

° 
N QA ze => 

\ Neg” at ‘ / YR 
FRESHMAN DEFINITIONS A. \tet y » ce, 

Chlorine—a dancer in a night club. i <= ) aS pF 

Carbon—a storage place for street cars. — ma ON iS é tee ee & 

Barium—what you do to dead people. oO ws ‘ 

Boron—a person of low mentality. “Os 5 

Mole—a subterranean fur-bearing animal. \ a \ ET) 
cP 

Catalyst—a western ranch owner. 

Centimeter—a hundred-legged worm-like animal. ee 9 99 

Flask—a measuring vessel carried on the hip and grad- Nb Kh 

uated in fingers. 

Electrolyte—a thing which when it is dark you turn on “Greenfield” Taps, Dies and Gages are help- 

and it gets light. . , : 4 . 

Nitrate—special price on telegrams and telephone calls ing to build practically every plane and engine 

after dark. used by our Army and Navy. 

° 70 years of practical experience enable these 

PROBLEM OF THE MONTH tools to meet Uncle Sam’s most rigid require- 

dee is ina We rt yard long with openings at ments. That experience is one reason why 
each end large enough for him to stick his head through. skilled workers and production men always 

He traverses the length of the cage in one second. He fid in “Greenfield” tools 

becomes excited when someone approaches the cage and have confidence in "Greenfie . 

then covers the course faster and faster, taking one-half GREENFIELD TAP AND DIE CORPORATION 

the time each successive run. How long will it be until he GREENFIELD, MASS., U. S. A. 

will have his head sticking out both ends of the cage at 

ies AGO (continued on page 30) 
APE DIES GAGES 7 TWSTDRILLS « REAMERS » SCREW PLATES « PIPE TOOLS 

THE WISCONSIN ENGINEER ‘ onsen . " Page 29



MORE AND MORE STATIC... First Mosquito: “Hooray! Here comes the new ar- 
(continued from page 29) rival.” 

A newly married couple on a honeymoon put up at a Second Mosquito: ‘Good! Let’s stick him for the 
skyscraper hotel. The bridegroom felt indisposed and the drinks.” 
bride said she would slip out and do a little shopping. In * 
due time she returned and tripped blithely up to her room . 
a little awed by the number of doors that looked alike. On his way home, a drunk stopped at a lamppost and 
But she was sure of her own and tapped gently on the pulled out his house key. 

panel. A passing policeman noticed his fumbling around, try- 
“T’m back, honey! Let me in!” she whispered. No ing to insert the key into the post, and asked politely, 

“Nobody home?” answer. 
“Honey, honey! It’s Mabel. Let me in!” “You're crazy,” said the drunk. “There’s a light 

There was silence for several seconds. Then a man’s "PS*@ITS- 
voice, cold and full of dignity, came from the other side 2 
of the door. A traveler, who believed himself to be the sole sur- 

“Madam, this is not a beehive, it’s a bathroom.” vivor of a shipwreck, landed on a cannibal island and hid 

e for three days in terror of his life. Driven out by hunger, 

Vawall done with:dames he discovered a thin wisp of smoke rising from a clump 

They cheat and ching Ue of bushes, so he crawled carefully to study the type of 
They prey on us males , savages about it. Just as he reached the clump he heard 

To the day that we die. a voice say: “Why in hell did you play that card?” 

They tease and torment us He dropped on his knees, and devoutly raising his 
And drive us to sin— hands he cried: “Thank the Lord, they are Christians.” 

Say—look at the blonde ° 

That just breezed in! Whatever trouble Adam had, 
e No man could make him sore 

Overheard during exam week: “Please take three seats By saying when he told a joke, 
apart on alternate rows.” “T’ve heard that one before.” 

| Try Our 

| This magazine is only ia 2 Tickets, Programs, Letter- | 
one of the products of our ee heads, Envelopes, etc., are 

_ plant... an example of See Ss _ handled withthe same high | 
_ publication typography... LO% quality craftsmanship .. . 
| G 

ATTRACTIVE PRINTING @ ATTRACTIVE PRICES 

CAMPUS PUBLISHING CO. 
| 823 UNIVERSITY AVENUE TELEPHONE BADGER 1137 | 
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. I | Out In The Cold! 
| 

| 

| [ (Ve) | | 

} | 
Mt 

1 LU, | 

Will This Happen To You? 

It may ... for paper priorities will necessarily restrict | 

the available copies of the BADGER to those who have 

paid in full in advance. 

| PROTECT YOURSELF! | 

Order Now ... Still $3.50 | 

| 1942 | 
| BADGER OFFICE RB adger DORM STORE | 
| UNION DESK BOOK STORES 

L ee _ | 
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: i i i ildi ; 1 Use the Engineer! Mechanical Engineering bui ding lobby; or your newly 
developed rat trap. The Wisconsin Engineer is your 

AS WE see it, the Wisconsin Engineer is and should magazine—use it! 

be the students’ magazine. The opportunity is yours 

to express yourself through the Engineer, on any subject Professional Societies cee 
associated with the activities within the College of Engi- 

neering. All too few of the organized groups on the TH aggressive young engineer must look to the future 
engineering campus avail themselves of the Engineer to anticipate the problems and work in his chosen 
staffs’ willingness to cooperate. Seldom if ever do indi- field. The student branches of the technical societies 
vidual students come to the offices with ideas, pet plans, offer a young man in the University a means of learning 
or criticisms. We find it hard to believe that there aren’t the trends and developments in industry. For a nominal 
a few things that the Engineer can do for the student fee he receives membership in his national engineering 
and the college which haven’t been tried all ready. society and their technical publications. These national 

Effective now, as it has been for some time, is our invi- O'Sanizations send speakers to student meetings and 
tation to all of you to use our facilities as extensively and  8POMSOr essay contests to stir up the students’ interest in as often as you will. industry. The young engineer is entitled to attend their 

a . . r . annual conventions to meet and listen to the leaders of 
There are ed the Engineer will ed to do in industry. He learns the problems that confront the man the next months. For our = Beadae a esas out on the job, the trends as to the increase or decline 

meal at : ach Syereny :. mes Welte Lan Y SOFFY of a certain process and the latest developments from the that al of our subscribers haven’t gotten their magazines research laboratories along with their applications to 

on Ome: industry. No finer opportunity could be presented to a 
For the editorial material, we would like very much to young man who is interested in his future. By knowing 

have a much larger percentage of student written mate- what to expect and what lines of endeavor to follow after 
rial. Contrary to the popular conception, there are a graduation, he will readily adapt himself to his field of 
number of things of interest to all of us, the presentation work and become a valuable asset to the company which 
of which any student so inclined can handle effectively. employs him. These national engineering societies form 
Bring in your ideas and opinions about the engineers’ the bridge that spans the chasm between college and 
place in the economic world; on the need for lamps in the industry. 

ST. PATS DANCE e 5 

MARCH 28, 1942 2 UNION, 9-12 

A ts ee ° a) ae E All Out” CR) wth. ngineers ut 
aT “G Lew ID , | I J Jack Rael’s Campus Band 

{ 
\\ f \7 | 

SAINT PAT WILL BE CROWNED 

AND BEARDS WILL BE JUDGED 

Floor Show $1.10, tax included N 

| 
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rs Bearings are Keeping ~~ 7 lon wa 

2 Wheels and Shafts Turn- “7 ~ | 
fi; . eZ ll | 
yy ing For Victory. They'll . a | 
> \ Keep Them Turning ¢ . ef gy 

L <, For Prosperity After- ;/ io, | 
| NX i \ \ - 

AARIT Student engineers of ‘ 

: today will have a terrific responsibility in the future; for \ : 

upon their shoulders to a very great extent will fall the : ' 

. responsibility of developing new and better machines of 

: all kinds to help in the reconstruction of the economic i 

fabric of the nation. \ | 
‘ . | 

\ A thorough knowledge of Timken Tapered Roller Bearings 

: will be a valuable asset to every young engineer starting 

out on his career during the next two or three years— 

probably the most critical period our country has ever | 

had to face. 

: Begin to acquire this knowledge now; write for a free copy 

’ of the Timken Reference Manual. Then you will be in posi- 
tion to master any bearing problem that may ever come 

f ‘ up—no matter what combination of requirements it may 

‘ involve; friction elimination; radial, thrust and combined 

Ga — Baal \ load capacity; preservation of alignment of moving parts. 
LATA A 

. Send for your copy of the Timken Reference Manual 

; Vv today. Mention the name of your school when writing. 

vs _ THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

Mantfacturers of Timken Tapered Roller Bearings for auto- 

mobiles, motor trucks, railroad cars and locomotives and all g 

kinds of industrial machinery; Timken Alloy Steels and Carbon ‘ 

and Alloy Seamless Tubing; and Timken Rock Bits. BL CLS <a LO oe 

* TAPERED ROLLER BEARINGS



GE Catmpus News 
all-important to the scientists who are doing the research 

= a gb > work. 

Ai By Dr. Raymond M. Fuoss, of the General Electric Re- 
XS é J search Laboratory, in Schenectady, has found that some 
We | molecules wiggle like worms when an alternating electric 

_ 7 field is applied to them. Such molecules are electrically 
@s)=-3-) JN lopsided, and when in an electric field they tend to line up, 
iC G just as compass needles line up with the magnetic field of 
i \ the earth. 

Se oS From this tendency of the molecules to move to and fro 
BLACKOUT WATCHMAN in an electric field, scientists are able to determine how 

the various molecules are built. With this information, 
T° IE problem of maintaining a night light in his place new molecules can be designed to meet specific needs. Since 

of business and at the same time complying with artificial silk and rubber and many plastics are composed 
blackout regulations was solved by a Schenectady machine- of these worm-like molecules which react in an electrical 
shop owner by means of a G-E photo tube, or “electric field, materials of a wide variety of properties may be 
eye.” Rules required that all lights be extinguished within expected as a result of these researches. 
five minutes of an air-raid warning. That meant either 
hiring a watchman or turning out all lights at closing Si 
time. G4 “alls, Gs) 

2 2 > C 
The first night that the lights were turned out, the ang (A fe as Wt aN 

shop was broken into. So the owner, Andrew Tessier, put SEY SY (ey 
the “electric eye” to work. He installed the tube in an Wy An ve 
upstairs window, pointing at the nearest street light. \ Wp " . 
When, during a practice blackout or raid warning, the ai oT) ne 
street light is extinguished, the tube immediately turns | w (le >\ 
out all lights in the shop. When the street lights go on | im 4 
again, so do the night lights. The “eye” provides a watch- Nine : | ( 
man who doesn’t go to sleep on his job, and whose total ~— 
cost is about two weeks’ pay for an actual watchman. 

, NOT FOR WILLIE— 
be ‘T General Electric Company is proud of the variety 

Okiy of services it renders its customers. Nevertheless, 
ed i) apts NE any , company officials were surprised by one recent request 

/ me SE, , c from a woman who had seen a G-F advertisement in a 
/\ \ ¢ ) magazine. 

\ > ‘ ( ( The illustration in the advertisement contained a 
\ picture of a young boy. The woman also had a boy, and 

) | her boy looked very much like the boy in the photograph. 

/; Mother and son had only recently moved to New 
rome York. Since then, she had taken her son to a number of 

different barbers, but none of them had produced a 
MOLECULES MARCH! haircut that suited her. And so, in desperation, she wrote 

wie the increasing use of plastics and of artificial to General Electric to find where the boy in the adver- 
silk and rubber in defense activities, the structural tisement had his hair cut. It was just the type of cut she 

qualities of the molecules that make up these materials is had vainly tried to get. 

GE L @ ELECTRIC
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