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Richard S. Crowell, class of '48, 

speaks from experience when he says ... 

"There's plenty of chance for advancement 

at U. S. Steel for today's engineer." 

Immediately following his graduation 
as a B. S . in Metallurgical Engineer
ing, Richard Crowell was recruited by 
the chief metallurgist of U.S. Steel's 
Clairton works. By 1951 he received 
his third promotion to Engineer-Op
erating Practices in the Open Hearth 
Division at Clairton. Recently he had 
his fifth promotion to his current posi
tion as Assistant Superintendent of 
Clairton's Open Hearth Department. 

His responsibilities now include as
sisting in co-ordinating all Open 
Hearth Operations and incoming ma
terials as well as improvement of 
methods. 

Mr. Crowell knows from his own ex
perience that there are ... "unlimited 
opportunities for the young engineer 
who will apply himself and accept the 
challenge of this great industry." 

U.S. Steel's well-planned training 
progr~ms offer men a chance to work 
in varied fields of engineering. Training 
plans of this sort make it possible for 
the young graduate to familiarize him
self with many fields before devoting 
himself to one in particular. 

The steel industry today offers a far 
more interesting career to men like 
Richard Crowell because of its un
limited possibilities for success. 

If you are interested in a challenging 
and rewarding career with United 
States Steel and feel that you can 
qualify, you can obtain further details 
from your college placement director. 
Or we will gladly send you our in
formative booklet, "Paths of Opportun
ity," upon request. Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult your local 
newspaper for time and station. • UNITED STATES STEEL 

AMERICAN BRIDGE •. AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 

OIL WELL SUPPLY .. TENNESSEE COAL & IRON •. UNITED STATES STEEL PRODUCTS .. UNITED STATES STEEL SUPPLY •. Division, of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY s-12a3 



Let The Man 

With The Facts 
tell you about 

careers 
with Westinghouse 

... 

YOU CAN BE SURE ... IF ITS 

"-'estinghouse 
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You have a tough decision to make ... about that all

important first job. Which company offers you your 

best future? 

Let The Man With The Facts discuss with you the 

varied and challenging opportunities at Westinghouse. 

He is a man with broad personal experience who can 

tell you the specific things you want to know ••• the 

many kinds of careers ... training program ... further 

education ... advancement ... how you can grow with 

Westinghouse. 

Westinghouse is one of the fastest growing companies 

in America. It is expanding rapidly into challenging new 

fields like atomic power, semiconductors, director sys

tems, automation. Let The Man With The Facts tell 

you about these and many other fields that offer almost 

unlimited opportunities ... at Westinghouse. 

It's your decision, but before you make it, ask your 

Placement Officer to make a dato with the Westinghouse 

Man With The Facts. In the meantime, ask for your copy 

of our 48-page book, Finding Your Place in Industry . 

Ask your Placement Officer about 
career opportunities at Westinghouse, 
or write for these two booklets: Con
tinued Education at Westinghouse (de
scribing our Graduate Study Program) 
and Finding Your Place in Industry. 

Write: Mr. R. H. Thach, Regional 
Educational Co-ordinator, Westing
house Electric Corporation, 411 North 
Seventh Street, St. Louis 1, Missouri. 
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When Your 
Your Advice 

l{id Brother Asl~s 
About College: 

As a college student, you are looked 
up to by that kid brother ( or young 
friend) still in high school. He'll be 
coming to you for advice about what 
college curriculum to take, and how 
to prepare for college. 

As a college engineer, you doubtless 
will tell him the reasons you have 
chosen an engineering career. You can 
tell him of the opportunities in engi
neering or chemistry. He'll be interested 
to know, for example, that the de
mand for engineering graduates is 
tremendous (last year: 40,000 engineers 
needed; less than 20,000 graduated). 

You can tell him that beginning sal
aries are high (36% higher than in 

1949). And, that the future in engi
neering or chemistry is almost unlimited. 

But, most important, that high school 
student should know how to prepare 
for a college education in engineering. 
He should know that high school is 
where the groundwork for college en
gineering must be laid. From your 
own experience, you can explain that 
colleges cannot teach freshman engi
neering students algebra and geometry 
or primary physics and chemistry. 
These courses should be taken in high 
school, and should be started no later 
than the junior year. 

So next chance you have, sit down 
with that kid brother. Explain the 

opportunities in engineering and urge 
him to see his teachers about includ
ing math and science as possible in 
his high school courses. 

In this way, you can help him pre
pare for what we at Spencer Chemical 
Company believe is one of America's 
most exciting, most rewarding careers. 

SPENCER CHEMICAL COMPANY, Dwight Bldg., 

Kansas City 5, Mo. • Manufacturers of "Poly• 

Eth" Polyethylene • Ammonia (Commercial and 

Refrigeration Grade) a Aqua Ammonia • 83% 

Ammonium Nitrate Solution • Synthetic Metha

nol • Formaldehyde • Hexamine • "Mr. N" 

Ammonium Nitrate Fertilizer • SP EN SOL 

(Spencer Nitrogen Solutions) • FREZALL 

(Spencer Dry Ice) • Cylinder Ammonia. 

America's t{rowint{ name in chemicals 
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ADVANCED EDUCATIONAL PROGRAM AT ALLISON HELPS 

YOU FIND THE BEST JOB SUITED TO YOUR TRAINING 

DIVERSITY of technical skills required 
by Allison in the design, development 
and production of turbo-jet and turbo
prop engines offers a wide range of op
portunities to young graduate engineers. 

And, the Advanced Educational Fa
cilities help the young graduate find the 
work best suited to his academic training 
and liking. 

For instance, there's Wayne McIntire 
(above) Mechanical Engineer, Purdue 
University, who came to Allison upon 
graduation in 1950. After completing the 
training program, Wayne now is doing 
the kind of work he wanted, and is tech
nically qualified to handle. He is Project 
Engineer, mechanical design of gear 
boxes. He is shown making an adjust
ment on the propeller linkage control on 
the cutaway model of the Allison T56 
aircraft engine. This, incidentally, is 
America's first production turbo-prop 
engine, and is used in the Lockheed C-130 
Hercules, a 54-ton transport. The Allison 
Model 501, which is the commercial ver
sion of the military T56, is the powerful 
turbo-prop engine proposed for com
mercial airline use. 
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In his present job, Wayne works on 
initial design ... helps decide what com
ponents-such as propeller brakes, 
accessory drives, oil pumps, etc.-are 
needed for the specific project. 

The nature of Allison business con
tinually presents a variety of interesting 
and challenging problems to the engi
neering staff, which-along with the 
Mechanical, Aeronautical, Electrical, 
Metallurgical, Chemical and Industrial 
Engineers-includes majors in Mathe
matics and Physics. 

We'll welcome the opportunity of tell• 
ing you more about the Allison Ad· 
vanced Educational Facilities, and the 
benefits and advantages which can be 
yours at Allison. Arrange for an early 
interview with our representative when 
he visits your campus, or write for in
formation about the possibilities of 
YOUR engineering career at Allison: 
R. G. GREENWOOD, Engineering Col
lege Contact, Allison Division, General 
Motors Corporation, Indianapolis 6, Ind. 

LL/SON 
-,1,"'TURBO-PROP ENGINES 

American built for the new era In air travel 
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F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

. . . . . 

A4D, "SKYHAWK"- smallest, lightest 
atom-bomb carrier 

RB-66 - speedy, versatile 
jet bomber . . . 

•••••••••••••••••••••••••1•••••••••••••••••••••••••••• ••8e••~• • ••• ••••••••••••••••o••••••••••••••••••••••••••••••• . . . . . 

. A3D, "SKYWARRIOR"- largest 
carrier-based bomber 

C-124, "GLOBEMASTER"- world's 
largest production transport 

DC-7 "SEVEN SEAS"-America's 
finest, fastest airliner . . ••••.••••.......•••••••••...•.....•......•••.••••.••.• ... ................... ..............•.•••.••••••••••....••• 

Engineers: 
join this 

• • w1nn1ng 

. . 

. "NIKE"- supersonic missile selected 
to protect our cities 

D558-2, "SKYROCKET"- first a irpbne 
to fly twice the speed of sound team! . . . ...•••.......................•.•.......•..................................•. 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fields: 
Mechanical design 
Structural design 
Power plant Installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

f;( 
Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

DOU 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
First in Aviation 
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C. C. LaVene, Employment Manager ... Engineering General Office 
3000 Ocean Park Blvd .... Santa Monica, California 
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You dig 
only 

once ••• 
when you install 
sewers made of Dickey Pipe 
Your first cost is your last cost when you install Dickey Pipe 
in industrial or municipal sewers. Regardless of the content 
... whether wastes from heavy industries, or more common 
domestic sewage ... chemically inert Dickey Pipe will give 
trouble-free, dependable service for many generations. When 
you lay Dickey Pipe you banish all fear of costly repairs or 
replacements and needless tearing up of pavement. You can 
lay Dickey Pipe out of sight ... and ii will be out of mind 
... for generations and generations. 

~ Serving The Sanitary Needs of American Communities- /~ .,,,, !l&JYears 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Ala ., Chattanooga, Tenn., 
Kansas City, Mo ., Meridian, Miss., 
San Antonio, Tex ., Texarkana, Tex .-Ark. 

:.·~·~::,::: $~:~::~:.-:: 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good ... if it's made by Dickey it's better 

Modern Portrait and Commercial Photography 

1010 BROADWAY 

COLUMBIA, MO. 

Leeon Smith, Photographer 

TIGER LAUNDRY & 
DRY CLEANING CO. 

"The Tiger Can't Be Beat" 

Dial 4155 

1101 Bdwy. Columbia, Mo. 

COLUMBIA'S MOST 

COMPLETE SHOE STORE 

--
Broadway at Eighth 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Im ported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone 5409 

FREE DELIVERY 

THE MISSOURI SHAMROCK 



Dr. Ward Kuentzel and Dr. Edmund Field, co-inventors, observe operation of 
the new Magne-Dash autoclave in Standard Oil's Whiting research laboratory. 

Orders for inventions taken here 
MonERN RESEARCH creates a need for brand

new types of equipment. In petroleum labora

tories, mixing up some stuff in a beaker usually 

isn't the answer. The research pioneer may 

have to use high temperatures and high pres

sures. If he must stir his mixture, he has a 

tough job. How can he prevent leakage past 

the shaft of the stirrer? 

To meet this and other difficult situations, 

Standard Oil has set up a "Special Devices 

Program". A group of scientists creates the 

apparatus needed to solve today's problems. 

An example is the Magne-Dash * autoclave. 

It has a magnetically operated agitator, and 

no external moving parts. Leaks cannot occur. 

Research men now use freely the high pres

sures that lead to new plastics and other new 

products. 

Like many other inventions made by Stand

ard Oil scientists to solve our own problems, 

the Magne-Dash is licensed for production and 

sale by a maker of scientific equipment. 

The Special Devices Program is just one of 

the creative activities at Standard Oil. Young 

scientists find it stimulating to work in such 

an atmosphere. 

*Manufactured under Standard Oil license by Autoclave Engineers, Inc., Erie, Pa. 

Standard Oil Company e 910 South Michigan Avenue, Chicago, 80, Illinois 
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"Off We Go .. :· Frank Eggers, senior M.E., shows proper form in climbing 
into a T-33 jet. Pie taken this summer when he was at Air Force ROTC summer 
camp. 

Notice that piece of angle attached to the leading edge of the wing at 
the extreme right of photo-it causes the wing to stall first in the root section; 
aileron control is last to be affected. 



c-J '' J-orm 

Of all those persons in college the freshman must surely be 

the finest . When things go bad on the football field, who shouts the 

loudest and prays the hardest? The frosh, of course. When the 

game is over and the sound of our alma mater is heard who knows 

the words? Always the frosh. When the student leaders (upper

classmen, of course) hold their conclaves and a need for money 

becomes the topic, what do we hear? "The freshmen, we'll have 

to get them to join!". When Joe Senior (President of the student 

organization) rises to give his speech, who applauds? The frosh. As 

the great Dean gives his speech and says, "We have 7,000 students 

enrolled this year", who is he talking about? Mostly freshmen. 

Who whistles at girls to confirm what the mirror tells them? The 

noble freshman. So if ever you think that the freshman is the low

est form of life, consider this question: Where would a chief be 

without any Indians? 

P. D.G. 
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!t___~MISSILE SYSTEMS DIVISION 

LO C KH EE D A IR C RAFT CO RP ORATIO N • VAN NUYS, CALIFORNIA 

To Physicists and Engineers: 

The new science of guided missiles is contributing 

importantly to changing man's concept of the Planet 

Earth in terms of time and space. 

Continents will be only minutes apart in the foresee

able future. The upper atmosphere is now being 

effectively explored. To the missile systems 

scientist, there is no such thing as a remote area of 

this planet. 

Guided missile technology is also significantly affect

ing other _areas of scientific endeavor. The impact of 

nuclear science upon guided missiles alone promises 

major achievement. Present advances are but a 

prelude to future progress. Past accomplishments 

must be multiplied a hundred-fold to visualize growth 

during the next decade. 

To scientists and engineers, missile systems tech

nology presents unlimited scope for personal develop

ment. Those desiring to participate in a scientific 

effort of utmost importance are invited to address 

inquiries to our Research and Engineering Staff. 

Elwood R. Quesada 

Vice President and 

General Manager 



100 WELCOMES 
A TALK WITH 

THE DEAN 

It was over three generations ago 
(in June 1856) that the first students 
were graduated in engineering from 
the University here in Columbia and 
during these 100 years since the fall 
of 1855, there must have been at least 
one "welcome" per year extended to 
the new entering students. Through 
tradition then, this becomes the 100th 
annual welcome to you students of 
engineering beginning a new academic 

year. 

It is a pleasure on behalf of the 
faculty to welcome you to a joint ad
venture in education for the engineer
ing profession. One hundre:I years 
ago, William Barr and Thomas Field 
were the first engineers graduated 
from the University and if it were 
possible, I am sure, they would like
wise extend their welcome and en
couragement on behalf of the alumni. 

We welcome you likewise for the 
other 2500 alumni who have gradu
ated since June 1356 and who have 
given the best in engineering services 
to their own generations. These alum
ni have probably contributed more 
than their share to the rapid indus
trial expansion, the health, the gen
eral welfare, and the protection of 
this great nation of ours. 

During these 100 years engineered 
labor saving devices have removed 
the toil from the backs of men on the 
farm, in the manufacturing of goods, 
and in the home. Today one may 
drive his car in an hour over billiard
table smooth paving a greater dis
tance than a man could travel in three 
days by coach-and-four, and a trip 
from New York to California which 
used to require months may now be 
made in eight hours. Radar senses 
the unseen and in every home the re
frigerator holds foods from far places 
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Dean H. 0. Croft of the College of Engineering 

that even queens could not afford 100 
years ago. Instead of stilted daguer
reotypes of men and events, television 
screens pres2nt living pictures at your 
finger's touch. 

Most of these engineering innova
tions have been introduced in the last 
two generations and many more will 
be discovered, produced and sold by 
you for your generation. 

To me, however, the most interest
ing result of engineering progress over 
the years has been the great leveling 
process occurring in all economic 
planes of American civilization. 

Years ago, only the most wealthy 
could afford to give their children 
the advantages of a college education 
-now the children of a day laborer 
can and do go to college. The auto
mobile was owned only by the well
to-do, now almost every man who 
works has a car. Only those who had 
capital, owned the first phonograph 
and saw the best plays, now television 
sets with their varied programs are 
commonplace in the low-rent residen-

tial areas. Thus, through the works 
of engineers during the past 100 years, 
the things used and enjoye:I by peo
ple in our civilization are found at 
all levels of the economic scale. 

Obviously the field of engineering 
has expanded considerably since 1842 
when the University offered a course 
in "Mensuration, Surveying and Lev
eling." The vast explosion of scientific 
knowledge during the years since 1842 
has resulted in the engineering appli
cation of this knowledge to all human 

endeavor. To keep pace with this 
diffusion of science, the offerings of 
the College of Engineering have in
creased to some 200 separate courses, 
including a course in Nuclear Engi
neering. Thus, you may scl2ct a pro
gram of study which is abreast of the 
times and worthy of your mastery. 

So, on behalf of the past 100 years 
re::ord of successful alumni, earnest 
teachers, and virile students, we offer 
you 100 welcomes and wish you suc
cess in your studies for the engineer -
ing profession. 
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Meet Your 

Engine 

Club 
President 

EDITOR'S NOTE- Dail Slone is 
a Senior in Mechflnical Engineering. 
He is a member of Tau Beta Pi, Pi 
Mu Epsilon, Pi Tau Sigma, ASME 
and of course, th-2 Engineer's Club. 
He is 22 years old and comes from 
Bucklin, Missouri. 

Welcome to the University and es
pecially to the College of Engineering. 
You were wise in choosing this insti
tution for your education because it 
is top-notch academically and has 
many extra-curricular benefits. A lot 
of hard work has been done to pre
pare a balanced and integrated pro
gram for you. It is my sincere desire 
that you will make the most of the 
opportunity afforded you. 

Among the many benefits that this 
school offers is the Engineers' Club. 
This organization is of interest both 
to the freshman and to the senior. 
Let me acquaint you with the Club. 

The Engineers' Club, Inc. is an or
ganization of engineering students 
here on campus, formed "for the pur
pose of fostering a professional spirit 
and promoting the interests and ac
tivities of the members of the student 
body of the College of Engineering 
and its constituent organizations." 

What can the club offer you? It 
offers so much that it is hard to put 
it on a single page such as this. The 
most important benefit is meeting 
other engineering students- to meet 
fellows in other departments, the sur
veyor, the spark jockey, the plumber, 
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and so on. It offers you this maga
zine, the SHAMROCK. I don't think 
you'll find a finer student publication 
anywhere and Paul Gernhardt, this 
year's editor, intends to keep it that 
way, too. A scholarship fund has 
been set up to help those who need 
financial aid. The Engineers' Club 
offers you the activities of St. Pat's 
Week, a tradition which was originat
ed on this campus some 53 years ago. 
It offers dances, parties, movies, and 
many distinguished speakers from in
dustry. It offers to those seniors who 
have distinguished themselves in their 
college careers, the honor of being 
"dubbed a Knight of St. Pat." 

This year the club will offer more 

than ever because this is the 100th 
anniversary of the College of Engi
·neering. Plans were started last spring 
to make this year's St. Pat's Week 
something to be remembered for a 
long time. It is your cooperation, as 
a student and member of the Engine 
Club, that will make this the best 
year in the history of the College. 

A person might say that the Engi
neers' Club is the official voice-box 
of the student engineers. To be ef
fective in this capacity the organiza
tion must be and has to be strong. 
This is where we need you, every one 
of you. Each of you has something 
to contribute to this club so let's have 
it! I'll see you at the next meeting. 

THE MISSOURI SHAMROCK 



THE FLYING DUTCHMAN 
Today we accept aviation as a well 

established field of engineering. Until 
recently this was not true. One of the 
me:1 who laid the principles which 
make aviation the science it is today 
is the subject of this story. 

He was born in the Dutch East 
Indies in 1890, the son of a wealthy 
coffee plantation owner. Before he 
had reached the age of thirty, great 
nations vieJ for his services and his 
name was known throughout the 
world as one of the pioneers of avia
tion. He had the many narrow es
capes and hair-raising adventures of 
an early pilot. When the art of fly
ing was in its infancy, he not only 
taught himself to fly but built his 
own airplane in order to do so. 

Among his many achievements he 
could count the invention of the 
synchronized machine gun for aircraft 
and the introduction on a production 
basis of cantilever wing construction 
and metal structures in aircraft. Al
though a citizen of Holland, a neu
tral nation in World War I, he flew 
a German fighter plane in combat for 
a short time. One of his designs, the 
tiny "Dreidecker" or triplane, was 
probably the most maneuverable air
plane ever built and certainly was 
among the most unusual looking of 
aircraft. Perhaps his greatest achieve
ment was as a smuggler, for he once 
smuggled an entire aircraft factory 
from .one nation to another! His 
name was Anthony Herman Gerard 
Fokker. 

When Tony Fokker was six years 
old, his family moved to the small 
town of Haarlem, Holland and there 
he spent his youth. In school he did 
very little to indicate future success; 
he was a very poor student and fre
quently ran afoul of the school au
thorities. Probably all concerned 
breathed a sigh of relief when he left 
school at eighteen announcing that he 
was working on an invention. 

His first invention was a non-punc
turable tire for automobiles. Fi-
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nanced by his father, he spent a year 
developing it. When he was almost 
ready to market it, he discovered that 
a French concern had already patent
ed it and was producing it. At his 
father's expense, he had learned the 
value of a patent search before spend
ing large sums of money in develop
mental work. 

For several years Fokker had been 
interested in aviation, studying what
ever literature he could find on the 
subject. His father sent him to an 
automotive trade school in Germany 
but before enrolling there he discov
ered that an aviation school was be
ing formed nearby. He immediately 
changed his enrollment to the school 

Fokker E-4 

of aviation. This was in 1910- just 
seven years after the Wright brothers' 
first flight. There were then very few 
people who could be called experts on 
aviation. The director of the school 
was no expert but hired a bogus 
claimant to that distinction, a man 
who claimed to be a pilot. 

The first school project was the 
construction of an airplane. In those 
days, if you wished to fly, you had 
first to build the airplane. 

It was finally completed and the 
great day arrived. The school "avia
tor" climbed into the plane, the en
gine was started, it rolled along the 
field and rose into the air. Fokker, 
who had stationed himself at the op
posite end of the field, was overjoyed 
for a brief moment. Then he saw that 
the pilot was going to attempt to land 
without turning about. He watched 
in anguish as the plane touched the 

By P. D. GERNHARDT 

ground and then crashed into a ditch 
bordering the field. The pilot climb
ed out with nothing worse than 
bruises but the airplane was complete
ly destroyed and with it the aviation 
school. 

Fokker was discouraged, but not for 
long. He decided that it was time for 
him to build his own airplane. His 
father agreed to finance him and thus 
armed, he set to work. 

When completed, his plane was 
similar in general appearance to the 
other aircraft of the time, with a few 
noteworthy exceptions. The wings had 
a pronounced upsweep at the tips in 
order to provide automatic lateral sta
bility. Because of this feature, no 
ailerons were used. The wing main 
framework was of metal tubing in
stead of the more popular wooden 
construction then prevalent. This use 
of metal tubing for structural mem
bers was to become a trademark of 
Fokker aircraft. 

Shortly before Christmas 1910, 
Fokker tested his plane. It was the 
first flight for pilot and plane. Of the 
two, the plane was perhaps the more 
successful, exhibiting much better sta
bility than any previous design. Fok
ker had achieved his ambition- he 
had flown. Now he had to find a 
way of obtaining a livelihood from 
aviation so that he might continue in 
it. 

His solution was twofold; first, he 
would make exhibition flights and 
second, he would manufacture and sell 
his aircraft. In the years from 1911 
to 1913 he attempted to sell his de
signs to the Dutch, Russians, Germans 
and English with little success. The 
Dutch bought airplanes from a 
Frenchman, Henri Farman; in Russia, 
it was necessary to wrap your call
ing card in a banknote; the Germans 
were obsessed with the Schlieffen plan 
of land warfare; the English were con
ce:1trating on developing their own de
signers. Thus it was that Fokker 
found his greatest early success as an 

( Continued on next page ) 
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exhibition flyer. He was the first to 
loop-the-loop in Genr.any, after the 
Frenchman Pegoud, had demonstrat
ed that it could be done. In his first 
attempt, he pulled up very sharply, 
thinking this was the best way to per -
form the loop. The maneuver put an 
immense strain on his wings, but they 
staye:l on and he was spared for his 
next attempt. He decided to try a 
m'.)re gently pull-up in his second at
tempt and was surprise:! to find that 
the plane encountered practically no 
strai!l. when treated in this manner. 
His ability to perform this feat put 
him in great demand for air shows 
throughout Germany and enabled him 
to stay in aviation until his first real 
opportunity came along. 

Near the erid of 1913 the German 
army sponsore:l a competition for a 
small scouting airplane. One of the 
requirements was that the airplane 
must be easily m:JVed overland. Fok
ker designed a small plane with this 
requireme:it in mind and easily won 
the comp2tition; not so much in the 
air as on the ground, where his plane 
could be quickly disassembled and 
transported on a single truck. He re
ceived an order for ten airplanes and 
was manufacturi:ig them when the 
first World War began. 

The value of tr.e airplane was for
cibly thrust upon the belligere:it na
tions. It could dart about like an 
avenging wasp above the lumbering 
columns of foot soldiers, divining 
their purpose and transmitting it to 
the army commander so that he might 
take counteraction. Napoleonic ma
neuvers b:ccame impossible when the 
eyes of the airplane were added to 
warfare. 

F o k k e r found himself swamped 
with orders for his aircraft; the mili
tary were desperate; anything with 
wings was accepted. For the first time 
he could keep his ledgers in the black. 

In the first part of the war air
planes were used for scouting pur
poses only. Air combat consisted of 
an occasional pistol shot or perhaps a 
brickbat heaved at an unsuspecting 
enemy scout. Then an enterprising 

Frenchman, Roland Garros, fitted a 

machine gun on the nose of his small 

scout and attached steel wedges on 

the prope!ler to deflect bullets which 
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might otherwise strike it. Using this 
device, he shot down a number of 
German aircraft. The Germans dis
covered his secret, however, when he 
was forced to land behind their lines 
as a result of engine failure . They took 
his plane to Fokker with the request 
that he duplicate its mechanism. 

After studying the French plane 
Fokker decided that a better mech
anism would result if the propeller 
were linked to the gun instead of the 
two operating independently. He set 
to work on this problem a:id in three 
days had completed and installed .on 
one of his planes the first synchro
nized machine gun. The Germans re
fused to believe their eyes when he 
de:nonstrated it to them. They in
sisted that he, a citizen of Holland, 
should fly over the front lines and 
shoot down an allied plane to demon
strate its effectiveness. Fokker was 
given no choice in the matter. He 
was bundled to the front and found 
himself flying for Germany. After 
several uneventful flights, he finally 
happened upon a large French ob
servation plane equipped with a push
er propeller. As he slowly flew up be
hind them, they watched him with 
only casual interest, not realizing that 
a deadly stream of bullets might soon 
send them to their deaths. Fokker had 
them in his sights but could not pull 

the trigger. Instead he returned to the 
German airfield and forthwith re
signed from the German Imperial Air 
Force~probably the only person to 
accomplish this feat! 

In his stead a young German pilot, 
Oswald Boelck, flew the plane and 
shot down an enemy plane on his 
third patrol. Boelck was to become 
the first German ace. 

Fokker immediately went into full 
scale production of the plane, desig
nated the E-4, and for a period of 
six months the Germans held a clear 
advantage over the Allies. 

In the Emglish Parliament, an in
vestigation was held to determine why 
Fokker had not been obtained for the 
Allied side. On the front, the Allied 
airmen referred to themselves as 
"Fokker Fodder." Finally a German 
airman, lost in a fog, landed on an 
Allied field and the secret was out. 
Henceforth, the advantage in the air 
would depend upon who had the best 
flying ability, the best plane and the 
greater numbers. Throughout the re
mainder of the war the Allies had 
greater numbers of aircraft and their 
pilots were as good as the German 
pilots. Thus, the Germans were forced 
to rely upon better quality airplanes 
to maintain equality in the air. 

The chief bottleneck in German air

( Continued on next page) 

Fokker Triplane DR-1 

THE MISSOURI SHAMROCK 



craft production was engines. Only 
one really good engine existed, the 
Mercedes, and rival manufacturers 
vied to obtain it. The Albatross firm, 
through intrigue at headquarters, ob
tained the full production of it. Their 
plane, the D-3, was in many respects 
an excellent airplane but it had a 
fatal weakness. In a prolonged dive 
or any abrupt manuever the lower 
wing was apt to fail, sending the luck
less pilot to his death. Bcelck rr.et 
his death in this manner. Nonetheless, 
the Albatross firm received the total 
output of Mercedes engines, and Fok
ker was slowly being squeezed out as 
a major manufacturer. He saw that 
in order to stay in production he must 
design an airplane around the second 
best engine, the Oburersul rotary, with 
only 110 h.p. to the Mercedes' 160 
h.p. and yet equal the performance of 
the Albatross. From the outset it was 
obvious that the plane he designed 
could not equal the Albatross in speed; 
with the lighter engine it must rely 
upon better climb and manueverabili
ty. The resulting design, the Fokker 
Dr-1 triplane, fulfilled these require
ments perfectly. It had an excellent 
climb and was the most maneuverable 
plane used in the first World War. 
It is doubtful that a more manuever
able plane has ever been built. With 
its three wings, comma shaped rud
der and snub nose it had a very dis
tinctive appearance and Allied air
men soon learned to respect it. Rich
thofen, the foremost German ace, flew 
it until his death, even though it was 
superseded by later designs. His air
plane was painted red from propeller 
to tail and those of his fellow pilots 
were also gaily painted so that the 
Richthofen squadron became known 
as the "Flying Circus." 

Fokker D-7 
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This success was gratifying to Fok
ker, but it did not obtain the coveted 
Mercedes engine for him. It became 
obvious to him that he could obtain 
the Mercedes only if he could obtain 
the support of the front line pilots. 
To further his purpose he used a 
clever stratagem. He contacted the 
leading aces with the idea that they 
would send a delegation to headquar
ters requesting an open competition 
of all manufacturers, with each plane 
to be equipped with the Mercedes 
engine. The plan succeeded, and a 
date was set for the competition. For 
his entry, Fokker had designed a bi
plane, the D-7. It incorporated all of 
the best features of his earlier designs 
and with the Mercedes engine was an 
unbeatable combination. There was a 
complete lack of the customary wing 
bracing wires, with but a single "N" 
strut between the wings on each side. 
The wings had straight leading and 
trailing edges as viewed from the top 
but were tapered when viewed from 
the front. The root airfoil was thick, 
tapering to a thin section at the tips 
of the wing. Because of the thick 
airfoil the D-7 had excellent high al
titude characteristics and was equally 
good at lower altitudes. It remained 
the standard German fighter till the 
end of the war. It was so successful 
that the other firms were required to 
produce it on a royalty basis and 
cease production of their own types. 

Even with this success Fokker's 
troubles did not cease. The other firms 
connived to obtain an ever increasing 
share of the engine production so that 
Fokker was now being squeezed out 
of the production of his own design. 
He decided to once again use the 
Oburersul rotary engine to get out of 
his predicament. Around it he design
ed a small monoplane, the D-8, using 
a full cantilever wing tapered both in 
planform and in thickness. He entered 
it in the second open competition and 
won again. Before the Germans would 
accept it, however, they required that 
he strengthen the rear spar of the 
wing. They had not seen a full canti
lever wing before and so applied the 
traditional biplane concepts of design 
to it. This proved to be a fatal mis
take. The first few planes had hardly 
been delivered when a series of wing 

Fol~ker D-8 

failures occurred. An official investi 
gation was held, but no evidence of 
faulty construction could be found . 
Fokker finally hit upon the trouble. 
In strengthening the rear spar the 
wing had been made too rigid in the 
back. Thus when a pilot dived the 
plane, the rear held rigid while the 
front deflected, presenting an ever in
creasing angle of attack to the air
stream, which in tum caused the wing 
to deflect still further, an endless chain 
of events which could only result in 
the failure of the wing. By the time 
the difficulty was corrected, the war 
was almost over, and the D-8, nick
named the "Flying Razor," saw little 
service. 

Fokker had the distinction of being 
the only manufacturer whose planes 
were mentioned in the Armistice. The 
Allies specified that all Fokker Air
craft must be turned over to them. 
One of the D-7 type is now on display 
in the Smithsonian Institute in Wash
ington, D.C. 

With the end of the war came rev
olution and inflation in Germany. It 
was obviously a poor place to con
duct a business and Fokker decided to 
leave. The country was in such a 
state of disorder that he felt that he 
might also be able to take some of 
his equipment with him. Accordingly 
he had sixty boxcars loaded with all 
sorts of aircraft tools, fittings and raw 
materials. Railroad officials along the 
right-of-way were bribed and the train 
successfully rolled into Holland. With 
this success, Fokker resolved to try 
again and before he was through, six 
trains of sixty cars each had been 
passed into Holland. He had smuggled 
the entire contents of one of the largest 
German aircraft factories into Hol
land. He even took one hundred and 
fifty German workmen with him! 

In Germany Fokker had experimen
( Continued on page 22 ) 
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Manufacturing Engineering 

Mr. Miller is Division Staff Super

visor, Mfg . Engr. Dept., Transporta

tion & Generator Division, Westing

house Electric Corp. This paper was 

contributed to the ASM E Diamond 

Jubilee Semi-Annual Meeting, Boston, 

Mass.- June 19-23, 1955. 

INTRODUCTION 

Does your organization have a 
"key" which opens the door between 
engineering design and manufacturing 
processes? How often have you been 
confronted with the problem of either 
having a sound engineering design 
that costs too much to manufacture 
profitably or conversely, a new man
ufacturing technique that apparently 
does not have application to existing 
designs? Certainly in this age of spe
cialization of industrial personnel, 
these and many other problems in
volving the correlation of rapid ad
vancements in both engineering prin
ciples and manufacturing techniques 
confront industrial management. Just 
as certainly, it is extremely difficult, 
if not impossible, to have within either 
of these two separate phases of an or -
ganization sufficiently experienced or 
trained personnel to correlate ad
vancements. 

Through the introduction of a third 
member to the organization, the 
Transportation and Generator Divi
sion of Westinghouse Electric Corpo
ration has found a means of bridging 
this gap and providing a "key" with 
which to open this double-swinging 
door. 

This third member of the organiza
tion, by the very nature of its being, 
has been called "Manufacturing En
gineering." Its introduction has pro
duced some outstanding results, and 
its role in the future planning of the 
division is becoming every day of in
creasingly greater importance. Recog
nizing that the nucleus of this group 
is still in the formative stage, and that 
modifications in both organizational 
structure and functional responsibili
ties will have to be made as experience 
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is gained, it is still believed that at 
this time the experience gained and 
the results achieved are of such im
port as to merit a presentation at this 
session. 

FUNCTIONS AND RESPONSIBILITIES 

Basically, the Manufacturing Engi
neering organization is a staff func
tion with direct responsibility to the 
manager of the manufacturing organ
ization. As such, it is the responsi
bility of this group to assist him in 
the control of manufacturing costs and 
instigate whatever action is deemed 
advisable in the development of new 
methods, processes, or equipment to 
achieve this end. In addition, it is 
their responsibility to review and 
make recommendations on engineer
ing designs that might lead to im
provement from a manufacturing 
standpoint. 

Control of Manufacturing Costs 

The control of manufacturing costs 
is probably accomplished most satis
factorily through the action of a cost
reduction program which has been 
formed within the division. The re
sponsibility for the co-ordination of 
this program lies with the Manufac
turing Engineering Department. This 
program has been so established that 
all basic functions of the operating 
division work jointly on reductions in 
material, labor, and overhead cosrs. 
Through the instigation of co-ordi
nators within the Engineering, Manu
facturing, Production, and Purchasing 
Departments and the establishment of 

various working subcommittees, the 
program is self-activating and perpet
uating in nature. By establishing 
"bogies" or "goals" for each of the 
various committees, an over-all divi
sional Cost Reduction Program is ob
tained. Each of the subcommittees 
meets semi-monthly and through the 
review of dockets on the ideas for cost 
reductions, which pertain to their par -
ticular activity, progress is systematic
ally insured. Monthly summaries and 
the relationship of each committee's 
progress toward its goal are prepared 
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by the Manufacturing Engineering 
Department base::l on monthly reports 
submitte::l to them. These monthly re
ports are reviewed closely by both this 
department and the Accounting De
partment to insure their accuracy and 
to make certain that these reductions 
are reflected in the costing system. 

By effective co-ordination of the ef
forts of these subcommittees, it is also 
possible to correlate the action on doc
kets originated within one function 
which may pertain to a combination 
of other functions. In addition to the 
co-ordination of the entire program, 
personnel within the Manufacturing 
Engineering Department serve as ac
tive members of the various subcom
mittees. For example, personnel with
in the department sit in with the En
gineering Department subcommittees 
when reviews of engineering designs 
are made. They also sit in with the 
various manufacturing section sub
committees, which are usually com
prised of representatives of line su
pervision a:1d the Quality Control and 
Time Study Departments. By sitting 
in on these various subcommittees, a 
transplanting of information between 
committees is easily obtained. 

Outstanding results have been ob
tained through the Cost Reduction 
Program, not only in reductions in 
manufacturing costs but also in im
proved designs, better materials, and 
improved product quality. 

Developing New Tools and Processes 

One of the paramount problems 
within the Transportation and Gene
rator Division, whose products are gen
erally not standardized, is in the devel
opment of new processes, tools, equip
ment, etc., with a minimum of lost pro
duction time. Generally speaking, the 
product repetition is limited to such an 
extent, and the apparatus is of such a 
physical size, that production and de
velopment must proceed hand-in
hand. As a solution to this problem, 
the Manufacturing Engineering De
partment is presently installing and 

( Continued on page 24 ) 
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NEW FEMININE ENGINEERS 

HERE, AT MIZZOU 
The faculty and personnel of the 

Engineering School, as well as the 

Shamrock Staff, join together in ex

tending a warm welcome to the new 

students, and the old, and particular

ly to the four new female engineers 

of this Fall. It is apparent that from 

year to year more girls choose the 

field of engineering here at Mizzou. 

We can credit these girls with courage 

and valor for pioneering in this new 

era of "women engineers." We would 

like for you to meet each and every 

one of these girls as the year rolls on. 

At the exact moment you are prob

ably not with one of them, so let us 

tell you what we have learned from 

meeting them, and the information 

should be of some avail for your use. 

Marie Ann Rabyor, a Freshman in 

E.E., is from Kansas City, Mo. She 

is currently eighteen years old. Asked 

why she chose engineering here at 

Mizzou she replied, "I want to work 

for an aircraft company. I like math

ematics and the sciences and I can't 

stand foreign languages." She has al

ready joined the Engineer's Club

not going to waste any time doing 

things. When asked if she planned on 

attending our fabulous "picnic" this 

Spring, the reply was, "NO." But 
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we wondered if she objected to the 

fellas drinking ale: "Not if they can 

hold it!'' She wanted to take flying 

lessons this summer, but it was either 

them or clothes for school- well now, 

no one should have trouble making 

that decision. She took clothes! 

Charlene Korando, age 21, from 

South St. Louis says, "Mathematics is 

interesting to me; and I feel there are 

many opportunities in the Chemical 

Engineering field." She's a Freshman 

Chem.E. and a member ( we sure love 

these early birds) of the Engine Club. 

Charlene has worked for four years 

in the analytical lab of the Ralston 

Purina Food Company in St. Louis, 

Mo. We asked : are you going to the 
"picnic"? "I don't know yet." (Ed. 

note: All these girls will probably be 

there after their run-in with the 

courses here.) Charlene wishes there 

were more girls in engineering here at 
Mizzou ( we agreed) . 

Mrs. Betty M. Gallahan is enrolled 

in Mechanical Engineering. She is, 

however, not a new student at the 

University of Missouri. Mrs. Galla

han holds a B.S. degree in Physical 

Education from ole Mizzou, and cur

rently applies these arts at Stephens 

College. Her decision to enroll in en

gineering was the result of vocational 

guidance tests taken at Kansas Uni-

By JERRY HERDAN, M.E. '57 

versity. The tests indicated that she 

should take up engineering. 
Elizabeth "Bets" Crecelius ( See 

Cover Photo) hails from South St. 

Louis also. She is eighteen years old, 

and is going to take the Industrial 

Option of the Mechanical Engineering 

Department. "Aptitude tests indicat

ed I should be in engineering," she 

says, "also many personal advisors 

and friends suggested the field be

cause of its broadness and opportuni

ties particularly for women." Miss 

Crecelius likes to read, play the piano, 

talk and swim. When asked about 

attending the "Spring outing," a crisp 

"Yes" was the answer. Her main wor -

ry is making it through Engineering 

School. About M.U. she replied, "I 

love it. I can't get over how friendly 

the people are." 
Would like to welcome Miss Elea

nore S. Schroeder and Miss Susan 

Brady, our other two feminine engi

neers; and best of luck to these six 

wonderful girls who have chosen the 

finest School on campus. 

ELECTRONIC ANALOG 

COMPUTER SOLVES 
Room 70 of the Electrical Engineer -

ing Lab is an unimpressive location 

for a very impressive electronic com
( Continued on page 32 ) 
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NEWSTUFF 

A 300,000 MILE TIRE 

A blowout-proof tire for trucks and 
buses that will outlast the vehicle is 
now a reality, thanks to a successful 
research program conducted at the 
Newburgh Works of U. S. Steel's 
American Steel and Wire Division in 
Cleveland, Ohio. 

Here they have developed a high 
tensile, specially stranded wire for re
inforcing cord. One of the nations 
leading tire manufacturers has started 
a widespread promotion of its 300,-
000-mile tire made with the new wire 
cord and is predicting that the next 
two years will see a 500,000-mile tire 
on the market. 

Not to be confused with bead wire 
which for years has been used in the 
core of the bead to hold the tire on 
the rim, the new cord wire is built into 
the plies, two to four of which are 
formed in the carcass of the tire. 

With a tensile strength of 375,000 
to 425,000 pounds per square inch, 
far in excess of any available fabric 
cord, wire makes possible a safer, 
stronger tire with a thinner cross sec
tion. This in tum provides greater 
resiliency and reduces accumulation 
of heat. The metal-core ply also elim
inates casing stretch. 

Cord wire is made of high carbon 
steel and is supplied in coils to the 
processing line as a hard drawn proc
ess wire .033 inches in diameter. 

This is specially heat-treated in a 
30-foot furnace equipped with six 
li:1cs, each containing a controlled at-
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mosphere. After leaving the furnace, 
the wire is quenched, acid cleaned and 
the:1 cold washed prior to electroplat
ing. The brass plating is done in a 
30-foot line. 

After plating, the wire is cleansed 
in boiling water, dried and then coiled. 
At this point, it is given a tensile test 
and is also tested for weight of coat
ing. 

The coated wire is then drawn 
through a series of dies which impart 
approximately a 97 per cent reduction. 
One foot of process wire elongates to 
33 feet of finished drawn wire which 
is wound on spools in 140,000 foot 
lengths. 

The first step in preparing tire cord 
is a stranding operation. Three wires 
are stranded into cord lengths of 22,-
500 feet. Then seven of the triple
wire strands are layed into lengths of 
22,000 feet. After straightening, the 
cord is ready for use in bus and truck 
tires. 

DRAFTING TWENTY 
TIMES FASTER 

A reduction of more than 95 per 
cent in time needed to produce en
gineering drawings has been achieved 
by the General Electric Company's 
Medium Voltage Switchgear Depart
ment. New and ingenious techniques 
in the use of photo-mechanical ma
terials and processes now permit mak
ing in a matter of minutes a tracing 
which formerly took 6 to 18 hours. 

The new techniques were perfected 

after extensive experiments and tests 
by L. G. Frankau, Supervisor of the 
Medium Voltage Switchgear Depart
ment's Blueprint Section and A. F. 
Pisacane, Supervisor of Drafting 
Practice. Speedy methods are needed 
because the department annually sup
plies many thousands of copies from 
thousands of drawings of equipment 
shipped to purchasers. Theoretically 
bil'.ions of different arrangements of 
co:nponents are possible and conven
tional preparation of drawings and 
tracings is too slow. 

In applying these new methods it 
is merely necessary for the engineer 
or draftsman to prepare a simple cod
ed order to the Blueprint Section. 
This order embodies all necessary in
structions for the preparation by a 
clerk of a composite positive film 
transparency, comprising reusable pos
itive film .overlays, from which a 
translucent auto-positive is printed by 
conventional photo-mechanical meth
ods. The auto-positive, which thus 
becomes the original tracing, has 
many advantages. It is tougher than 
conventional tracing paper and can 
stand rough handling. It has sharper 
contrast with dense, crisp, black lines 
which permit high printing speeds. 
Erasures can be made quickly and 
easily by moistening the image and 
using a soft eraser. 

A major advantage realized in use 
of this system is greater drafting ac
curacy with a saving in time of skilled 
engineers and draftsmen, due to the 
elimination of a substantial amount of 
detailed sketching and checking. Sev
eral other departments of the Gen
eral Electric Company are now study
ing the system with a view of adopt
ing it to their operations. The new 
techniques are an.other phase of the 
Company's program toward stream
lined drafting operations for obtain
ing greater efficiency. 

BURBANK, Calif., Sept. 15 -
Lockheed Aircraft Corporation re
cently announced it is stretching pro
duction lines of the new Electra turbo
prop airliner from Burbank, Calif., to 
Dallas, Tex. - under terms of the 
1 a r g es t commercial subcontracting 
program in its history. 

( Continued on page 34 ) 
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Charlie Stickels asks: 

Does 
DuPont hire 

graduates who 
are draft 
eligible? 

CHARLES A. STICKELS is currently working toward his B.S.E. 
degrees in chemical and metallurgical engineering at the Univer
sity of Michigan. Mr. Stickels is past Editor-in-Chief of the M ichi
gan Technic, vice-president of his student chapter of A.I.Ch.E., 
and a member of several honorary engineering fraternities. His 
editorial work has made him especially aware of contemporary 
employment questions facing engineering graduates. 

John Oliver answers: 

JOHN OLIVER, also a University of Michigan 
man, received his B.S. in Mech. Eng. in 1938. 
Right after graduation, he began working for 
Du Pont in the Engineering Section of its Belle, 
W. Va., plant. Following this came an assign
ment as Departmental Engineer in the Wilming
ton offices, and today John Oliver is again at 
Belle-this time as Assistant Plant Manager. 

WANT TO KNOW MORE about working with 
Du Pont? Send for a free copy of "Chemical 
Engineers at Du Pont," a booklet that tells 
you about pioneering work being done in 
chemical engineering-in research, process de
velopment, production and sales. Write to 
E . I. du Pont de Nemours & Co. (Inc.), 2521 
Nemours Building, Wilmington, Delaware. 

PO 
REG. U.S. PAT.Off. 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEM STIIY 

WATCH "DU PONT CAVALCADE THEATER" ON TV 

OCTOBER, 1955 

The answer to that is definitely "Yes!", Charlie. We've 
employed quite a number of college graduates with 
definite military commitments, sometimes knowing that 
they could work only a few weeks before reporting for 
active duty. 

The reason is that Du Pont is primarily interested 
in men on a "long range" basis. The fact that they're 
temporarily unavailable-for a good reason like mili
tary service-isn't any bar to being considered for 
employment. After working only one day, an employee 
is guaranteed full re-employment rights-that's the 
law. But if a man works for Du Pont at least a full 
year before joining the service, he gets a bonus of two 
months' salary. If he's entitled to a vacation but doesn't 
have time to take it before leaving, Du Pont gives him 
equivalent pay instead. 

Even if present employment is impossible, Charlie, 
we definitely recommend your talking with Du Pont's 
representatives-and those of other companies, too. 
The very least you'll gain will be valuable background 
and some contacts which may be of real benefit to you 
when you leave military service. 
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McDonnell "Voodoo", the most powerful jet fighter ever built in America. 

J-57 POWERED AIRCRAFT 

MILITARY 

F-100 FBU 

F-101 A3D 

F-102 B-52 

F4D KC-135 

COMMERCIAL 

Boeing 701 

Douglos DC-8 

MECHANICAL ENGINEERS are concerned with 
many phases including experimental testing 
and development, mechanical design, stress 
and vibration analysis, combustion research, 
heat transfer and nuclear reactor development. 

AERONAUTICAL ENGINEERS work on innumer
able internal and external airflow problems 
concerned with design, development and 
testing of aircraft powerplants. Some who 
specialize in analytical engineering forecast 
engine-airplane combinations a decade in 
advance of design. 

ELECTRICAL ENGINEERS directly contribut~ 
their specialized skills to the analysis and 
development of controls, systems and special 
instrumentation. An example is the "Plotto
mat" which automatically integrates and plots 
pressures, temperatures and air angles in 
performance testing. 

create the top aircraft engines 

An aircraft powerplant is such a complex machine 
that its design and development 
require the greatest variety of engineering skills. 
Pratt & Whitney Aircraft's engineering team 
has consistently produced 
the world's best aircraft engines. 

The best planes are always designed 
around the best engines. Eight of the most 
important new military planes are powered by 
Pratt & Whitney Aircraft J-57 turbojets. 
The first two jet transports in the United States 
will use J-57s. Further, no less than 
76 percent of the world's commercial air transports 
are powered by other Pratt& Whitney Aircraftpowerplants. 

Such an enviable record can only be built 
on a policy which encourages, recognizes and 
rewards individual engineering achievement. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 

CHEMICAL ENGINEERS, too, play an important 
role. They investigate the chemical aspects of 
heat-producing and heat-transferring mate
rials. This includes the determination of 
phase and equilibrium diagrams and exten
sive analytical studies. 

METALLURGISTS investigate and develop high 
temperature materials to provide greater 
strength at elevated temperatures and higher 
strength-weight ratios. Development of 
superior materials with greater corrosion 
resistance is of major importance, especially 
in nuclear reactors. 

WORLD'S MOST POWERFUL production air
craft engine. This J.57· turbojet is in the 
10,000-pound thrust class with considerably 
more power with afterburner. 



FL YING DUTCHMAN 

( Continued from page 15 ) 

ted with a commercial type of air
plane, the F-2. He had constructe::1 
one and had it flown into Holland. 
Thus, he was ahead of the competition 
in the commercial field, also. The F-2 
was a five passenger plane in which 
the passengers sat in a clos2d cabin 
and the pilot rode in an open cock
pit. It had a cantilever wing similar 
to that on the D-8. The wing was 
mounte::l atop the rectangular steel 
tube fuselage. The pilot's cockpit was 
just in front of the wing and directly 
over the engine. One can imagine the 
discomfort of such an arrangement. 

With the F-2 design Fokker was 
able to establish a secure business in 
his homeland. In addition to his sales 
in Holland, he also exported airplanes. 
The United States Army Air Force 
bought a few of his aircraft. Among 
them was the Fokker T-2 which made 
the first non-stop flight across the 
United States, with Lieutenants Kelly 
and Macready at the controls. This 
1923 flight was from New York to 
San Diego and lasted twenty six hours 
and fifty minutes. The account of the 
flight indicates that the pilots were 
very brave men, indeed. The airplane 
was hardly able to take off because 
of its great load of fuel and then was 
unable to gain appreciable altitude 
until it had crossed the state of Penn
sylvania. During all of this part of 
the flight the pilot had to dodge hills 
because he could not go over them. 
When they reached the Rocky Moun
tains the fuel was largely consumed 
but the hills were higher and they had 
to repeat their "dodging" tactics. This 
plane can now be seen at the Smith
sonian Institute. 

In 1922 Fokker had established an 
American branch of his business, un
der the name "Atlantic Aircraft Cor
poration". It was primarily a manu
facturing venture, however, most of 
the design work still being done in 
Holland. Because of this business in
terest, Fokker began to take part in 
various aviation events in America. 
Among them was the Ford Reliability 
Tour of 1925. For this event Fokker 
altered a standard F-7 single engine 
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plane by adding two more engines, 
one under each wing, The resulting 
design won the Reliability Tour and 
created a sensation in the industry. 
It opened the "Trimotor" airliner era 
in America. The original plane was 
purchased by Richard E . Byrd under 
the auspices of Henry Ford. Rechris
teden "Josephine Ford" , it made the 
first flight over the North Po!e in 
1926. Byrd and Floyd Bennett were 
the pilots. 

C 

~ 
Fokker Trimotor F-10 

In the period 1925-1928 a number 
of spectacular flights were made. Fok
ker Trimotors figured prominently in 
these flights. Perhaps the most publi
cized of the Fokker flights was the 
flight from New York to Paris in 
1927. A number of groups were com
peting to be first across the ocean, 
among them Clarence Chamberlain in 
a Bellanca single engine monoplane, 
Charles Lindbergh in a Ryan single 
engine monoplane and Richard E. 
Byrd in a Fokker Trimotor. Byrd al
ways emphasized the scientific ap
proach to his flights. To what extent 
this was justified is problematical, but 
the delay inposed by the "scientific" 
method of preparation was enough to 
allow both of the other aspirants to 
make their flights first. Lindbergh 
was first; Chamberlain and his pas
senger, Charles A. Levine were next; 
then came Byrd in the "America." 
With him were George 0 . Noville, 
radio operator, Bert Acosta and Bernt 
Balchen, pilots. 

The main thing these flights proved 
was the wonderful reliability of the 
Wright Whirlwind engine which was 
used in all three planes. 

Another flight in a Fokker Tri
motor was actually much more im
portant. This was the flight from 

Oakland, California, to Hawaii by 
Lieutenants Maitland an::! Hegenber
ger of the Army Air Force. Here the 
destination was a tiny pinpoint in a 
vast ocean, a much more difficult tar
get than the whole coast of Europe. 
Their airplane, the "Question Mark", 
was equipped with radio receiving in
struments and shore stations sent a 
signal to gude them on their path. 
This was the first use of a radio guide 
beacon on an extended overwater 
flight, a truly scientific achievement. 

Until the end of this period Fokker 
had held an enviable position as a 
designer. His designs were always in 
the forefront of aviation progress. 
Perhaps the first indication that this 
might not always be so was the Ford 
Trimotor. It was an obvious copy of 
the Fokker design but with the im
portant exception that it was an all 
metal aircraft. The similarity was less 
important than the difference. As 
Fokker continued to cling to his wood
e;:i wing and tubular steel fuselage, 
other designers began to think in 
terms of stressed skin metal struc
tures. The technical term for this 
type of construction is "monocoque" 
and it means that the skin or cover
ing of the airplane is an integral part 
of the load carrying structure of the 
airplane. Later Fokker designs were 
more reactionary than revolutionary. 
Among the more notable of these were 
the F-32, a huge landplane with two 
engines in tandem slung under each 
wing, the F-20, a super streamlined 
Trimotor, the D-23, a pusher-tractor 
fighter design, and the G-1, a fighter 
plane closely resembling the Lockheed 
Lightning. The latter two planes, 
which appeared in 1939, must have 
the dubious distinction of being 
among the last p'.anes Fokker per
sonally worked on. He passed away 
in 1939 as the war clouds were once 
more gathering in Europe. He was 
forty-nine years old. 

The Fokker Company still exists in 
Holland and they have learned to 
build aircraft in metal quite well. The 
Fokker Company was among the first 
to build a jet airplane especially for 
training purposes. They are contin
uing the proud tradition of Tony 
Fokker. 
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Your health will be better since doctors can now use 

the voice of the atom 
DOCTORS have long wanted to learn more about the 
human bloodstream -how it supplies nourishment ... 
defends against disease ... becomes diseased, itself. 

THAT WISH IS REALITY today, because atomic energy 
has given a voice to certain of nature's elements. When 
these elements are exposed to the powerful radiation of 
splitting atoms, they become radioactive, themselves, 
and are called radioisotopes. The radiation they give 
off can be detected and heard with special instruments. 

Now doctors introduce isotopes of iodine, iron, 
sodium, or other elements into the bloodstream. Their 
course can then be followed to determine the location 
and nature of the trouble. Isotopes are also becoming 
increasingly important in actually treating ailments. 

ISOTOPES are being used in similar fashion by indus
try and agriculture to analyze materials, measure wear, 

control processes, and to help answer mysteries of how 
plants absorb nourishment from the soil and how it 
affects their growth and health. 

THE PEOPLE OF UNION CARBIDE operate, under 
Government contract, the Oak Ridge National Labora
tory, the Nation's chief source of radioisotopes, as well 
as the huge atomic materials plants at Oak Ridge and 
Paducah. 
STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbule in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLASTICS. Write for booklet SE-2. 

UNION CARBIDE 
AN.D CARBON CORPORATION 
30 EAST 42ND STREET ~ NEW YORK 17, N. Y. 

In Canada: UNION CARBIDE CANADA LIMITED 

----------------UCC's Trade-marked Products include----------------
SYNTHETIC ORGANIC CHEMICALS PRESTONE Anti-Freeze EVEREADY Flashlights and Batteries PREST-O-LITE Acetylene 
Dyne! Textile Fibers ELECTROMET Alloys and Metals HAYNES STELLITE Alloys UNION Carbide LINDE Oxygen 
LINDE Silicones BAKELITE, VINYLITE, and KRENE Plastics NATIONAL Carbons ACHESON Electrodes PYR0FAX Gas 
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the challenge 
ahead 

Industry's demand for lower 
costs of manufacture offers a 
promising future to the pro
gressive-minded engineering 
graduate. 

The machine designer who 
knows how to utilize materials 
to best advantage will find great 
demand for his services. That's 
because the cost of material 
constitutes a good share of the 
ultimate cost of a product. 

An efficient machine design is 
one that utilizes the fewest 
pounds of the least expensive 
metal that will give required 
service life. 

A basic comparison of 
materials shows: 

1. Steel is 2 to 3 times stronger 
than gray iron. Only one-third 
the amount of metal is needed 
for equal strength in tension. 

2. Steel is 2 ½ times as rigid as 
iron. Only 40% of the amount 
of material is needed for equal 
rigidity. 

3. Pound for pound, steel costs 
a third as much as iron. 

As a result, when steel is used to 
its best advantage, the cost of ma
terial amounts to approximately 
15% of the cost of iron required 
forequalrigidity. (40%x 1/3) 

The large initial saving in ma
terial cost provides a wide mar
gin in which to fabricate the 
steel and still realize a substan
tial savings in overall cost. 

Engineering students wishing 
to keep abreast of rapid develop
ments in design may obtain lit
erature on application of welded 
steel by writing: 

rHE LINCOLN ELECTRIC COMPANY 
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Cleveland 17, Ohio 

The World's Largest Manufacturer 
of Arc Welding Equipment 

MANUFACTURING 
ENGINEERING 

(Continued from page 16) 

equipping a Manufacturing Labora
tory. This laboratory provides a 
means to overcome the problem of 
lost production time due to develop
ment, and has expedited development 
completion. It has also provided a 
means of establishing the process com
pletely, the sequence of operations, a 
time-study breakdown, and a place in 
which systematically to train the op
erators. Development work, conduct
ed by personnel genuinely interested 
in its successful completion, free from 
production schedule pressure, and 
systematically conducted is, needless 
to say, a most desirable goal. 

Manufacturing Development Budget 
One of the important factors in the 

successful conduct of this development 
work has been the establishment of a 
manufacturing development budget. 
This budget, annually organized and 
requested by the Manufacturing En
gineering Department, provides a 
means with which investigations and 
development work can be conducted 
in an expeditious manner. Appropria
tions for major expenditures are, of 
course, not generally included within 
this budget. However, much informa
tion is gained by the expenditure of 
these funds in the investigation of 
new methods, processes, and designs. 
Manufacturing process tests can be 
run in conjunction with engineering 
design tests. Experience has shown 
that even though all such investiga
tions are not successful, a very size
able return on the investment is ob
tained. 

Production Schedules 
The establishment of detailed rout

ing to the proper manufacturing sec
tion and assistance in maintaining 
production schedules are other impor
tant responsibilities of the Manufac
turing Engineering Department. Gen
erally speaking, routing is established 
on the basis of most economical man
ufacturing cost, and for this reason, 
the manufacturing engineer must keep 
abreast of new designs and the 
changes in manufacturing - process 
costs throughout the shop. It is his 
responsibility to confer with the inter-

ested line and staff personnel so that 
accurate manufacturing costs a r e 
available and agreement is reached on 
any changes in routing. 

Assistance in maintaining produc
tion schedules is another function of 
this department, even though it does 
not always directly involve controlling 
the cost of manufacturing. Customer 
satisfaction plays an important part 
in this activity and indirect increases 
in costs of manufacturing may or may 
not be involved. Technical assistance 
in overcoming production bottlenecks 
may be required. This may produce 
required changes in the manufacturing 
process, the application of special tool
ing or fixturing, or recommendations 
for the purchase of additional equip
ment. Often a review with the Engi
neering Department results in a 
change in design to alleviate the con
dition. In other cases, an investiga
tion of these problems may result in 
a recommended temporary re-routing 
of parts to another manufacturing sec
tion or even to an outside supplier. 
As business cycles rise and fall, it is 
often necessary to send work to out
side suppliers or obtain work from 
outside concerns in order to maintain 
properly loaded manufacturing facili
ties. Assistance to and co-ordination 
of efforts on the parts of these sup
pliers or customers, as the case may 
be, is also a function of the depart
ment. 

Study of Manufacturing Processes 
The necessity for constant surveil

lance of manufacturing processes and 
sequences make the manufacturing 
engineer a vital member in plans for 
the purchase of new equipment and 
the rearrangement of existing equip
ment. He is often called up.on to es
tablish the manufacturing facilities, 
floor area, and man-power require
ments to produce new products or ex
isting designs requiring a change. 
Changes in volume of business also 
often require the expansion or con
traction of facilities to meet desired 
schedules or to minimize transporta
tion and material handling problems. 

Close co-ordination with the Design 
Engineering Department is a major 
responsibility of this department. Reg
ularly scheduled visits to the Engi-

( Continued on page 26) 
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RCA's New Orthophonic High Fidelity Sound 

Opens a New World of Music 

From Ceylon to Chile, people of the 
world can now enjoy a wonderful new 
kind of recorded music. 

This is made possible by RCA's de
velopment of New Orthophonic Sound 
that weds the beautiful tone of RCA 
Victor records with the superb perform
ance of new high fidelity "Victrola" 
phonographs. Born of RCA's acoustical 
and electronic research, New Ortho
phonic Sound reproduces a noticeably 
wider range of sound frequencies, per
fectly balanced for musical realism. 

The experience and skill behind this 
achievement are inherent in all RCA 

products and services. And continually, 
RCA scientists at the David Sarnoff 
Research Center in Princeton, N. J., 
are working toward new thresholds of 
"Electronics for Living" - electronics 
that make life easier, safer, happier. 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, development, 
design, and manufacturing for engineers with 
Bachelor or advanced degrees in E.E., M.E. 
or Physics. For full information, write to: 
Mr. Rober~ Haklisch, Manager, College Re
lations, Radio Corporation of America, 
Camden 2, N. J. 

\.'?,.S\1Y 
NEW ORTHOPHONIC HIGH FIDELITY 

OF /1 11 "VICTROLA" PHONOGRAPH, $129.95 
IY/ I .s With Panoramic Speaker System - 3 speak-

~ 
RADIO CORPORATION OF 
ELECTRONICS FOR LIVING RI~~ / , 19~ 5 

t-Po rs scientifically angled to diffuse sound 
oughout room. Mahogany or modern oak 

· sh. Legs optional, extra . Model 6HF5. 
- 0 er high fidelity instruments to $1600, 
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for America's young 
engineers with capacity for 
continuing achievements in 

radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower ... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
•.. a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate en~ineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec
ognition ... to achieve advance
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity ... its long
range program and generous em
ployee benefits. See your Place
ment Officer today for further in
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN -

Radio Communication Systems 
Electron Tubes 

Microwave Components 
Electronic Countermeasures 

Air Navigation Systems 
Missile Guidance 

Transistors and other 
Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 

Wire Transmission Systems 

Federal 
Telecomm11nication 

.kr/Jora/orieslli!t) 
A Division of International 

Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 

MANUFACTURING 
ENGINEERING 

( Continued from page 26) 

ne<:ring Drawing Department are 
made daily to review completed trac
ings with the engineering representa
tives. This review is made with the 
intent of noting and correcting prob
lzms which might ocwr as the result 
of the tracing itself or the design call
ed for. In addition, frequent consulta
tions are made at the time the tracings 
are on the drawing board. Such prob
lems as finish requirements, welding 
re::iuirements, tooling required, types 
of materials, suitability for efficient 
rr.a::hining techniques, ease of assem
bly, and tolerance requirements are 
reviewed. A system requiring that all 
tracings receive a manufacturing en
gineer's initialed approval has been 
established, thus insuring that a thor
ough review is made of each new de
sign. This approval must occur be
fore the tracing can be released for 
manufacture. 

In addition to the system of review
ing drawings, regular committees have 
been established within the E,ngineer -
ing Department and a manufacturing 
engineer is a regular member of each 
of these committees. Semi-monthly 
meetings are held to review cost data 
on lines .of apparatus. Those items 
requmng attention are scrutinized 
from a design standpoint with the in
tent of introducing design changes 
which will not only improve manu
facturing costs but performance as 
well. Major reductions in cost have 
been achieved in this manner and such 
reviews have led to radical departures 
in design practices resulting in major 
design improvements. 

ORGANIZATION STRUCTURE 

As in the case of any staff depart
ment, it is essential that the person
nel within the Manufacturing Engi
neering Department be so organized 
that their functions tie in directly with 
the other departments with whom they 
contact. Since, in the case of the Man
ufacturing Engineering Department, 
the primary contacts are with the 
Product Design Engineering Depart
ment and the shop man;.!.facturing sec
tion supervisors, their organization 
must be patterned to deal effectively 
with each. 

Engineering departments are usual 
Jy organized by lines of apparatus 01 

machines. The shop manufacturin~ 
sections on the other hand, with tht 
exception of assembly sections, an 
generally grouped by similarity ol 
processes. Normally this would mear 
that such operations as fabricating 
(burning, welding, shearing, etc.) 
machining, and other pre-assembly op
erations would be grouped togethe1 
without too much regard for type of 
apparatus, with size being the main 
criterion for segregation. Other staff 
organizations then are generally pat
terned so that their structure is basic
ally the same as one or the other of 
the foregoing organizations. 
The Problem of Co-Ordination 

This condition, in the case of the 
Manufacturing Engineering Depart
ment which must function equally 
well in conjunction with both the En
gineering and Manufacturing Sec
tions, poses a problem in organiza
tional structure. Some industrial di
visions have resolved this problem by 
creating an organization, with re
sponsibilities similar to the Trans
portation and Generator Manufactur
ing Engineering Department, having 
a structure basically the same as the 
shop manufacturing sections. This 
type of organization works satisfactor -
ily on manufacturing process develop
ment, but leaves much to be desired 
on an over -all product co-ordination 
of costs, routing, and design. In ad
dition, co-ordination with the Engi
neering Department is extremely dif
ficult because of the multiplicity of 
personal cqntacts required. 

Another solution to this problem 
has been found in the creation of two 
separate "Manufacturing Engineer
ing" organizations, one patterned 
along Engineering Department struc
ture and the other along the lines of 
the Manufacturing Section organiza
tion. This does resolve the problem 
of over-all product co-ordination of 
design and costs, but again it presents 
a problem of overlapping responsibili
ties and makes co-ordination of efforts 
of the personnel within the two parts 
of the organization extremely difficult. 
Single Organization Desirable 

Experience gained within the Trans-

( Continued on page 28 ) 
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Build your future on these 
3 Grov,th Industries • • • 

T HERE 1s much talk today about growth companies. Allis
Chalmers is one of them, supplying machinery for three 

basic industries-manufacturing, construction and power. 

Therein lies an opportunity for you, since Allis-Chalmers 
builds many types of equipment . 

. . . for a manufacturing industry that must increase output $3.5 
billions by this time next year . 

. . . for the construction industry that is destined to spend many 
billions of dollars on highways in the next ten years. 

. . . for the electric power industry that will double its capacity 
by 1956. 

Here's what Allis-Chalmers offers to Young Engineers: 

A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: 
Electric power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 

In any case-learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 

MANUFACTURING - There are 51 Allis
Chalmers motors in this lineup of machine tools 

designed for high automobile production. 

CONSTRUCTION-Crushers like these from 

Allis-Chalmers process the enormous quantities of 

aggregate for the booming construction industry. 

POWER GENERATION-Allis-Chalmers Is 
helping meet growing power demand with equip

ment such as this 150,000 kva transformer. 

A-4684 ALLIS· CHALMERS Plants and Sales Offices 
all over the World 
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MANUFACTURING 
ENGINEERING 

( Continued from page 26) 

portation and Generator Division 
which has a multiplicity of products 
and a wide range of manufacturing 
processes, indicates that a single or
ganization of Manufacturing Engi
neering is desirable. Basically, this 
organization is comprised of two 
parts, under the guidance of separate 
supervisors, but co-ordinated within a 
single department by a departmental 
supervisor. One part of the organiza
tion consists of personnel who are 
grouped by lines of apparatus or 
products. These apparatus or product 
groups are directed by a group leader 
and have a responsibili ty for the over
all co-ordination of costs of a partic
ular type of apparatus. The other 
part of the organization consists of 
personnel who are organized by manu
facturing processes. These process, or 
as they are called within the Trans
portation and Generator Division, 
"service-groups," act as consultants to 
the "apparatus-groups" and, in addi-

tion, spend considerable time on the 
development of manufacturing proc
esses in the combined apparatus 
manufacturing sections. This organi
zational structure provides both over -
all product co-ordination, and at the 
same time, provides a workable solu
tion to the problem of manufacturing 
process development with a minimum 
of overlapping of responsibilities and 
efforts. In addition, maximum use is 
made of the talents of the entire 
group so that machining, fabricating, 
and other process experience is pro
vided for all lines of apparatus, and 
projects which entail development 
common to more than one line of ap
paratus are easily coordinated. 

DEPARTMENT SIZE 

The correlation of the size of a 
Manufacturing EITTgineering Depart
ment to the other phases of the divi
sion is a very important factor for 
consideration. It is also necessary to 
consider the problem of personnel as
signments within the Manufacturing 
Engineering Department relating to 
the types and volumes of products 
being manufactured by the Division. 

ELECTRICITY • •• 
INDISPENSABLE INGREDIENT 

OF PROGRESS 

Progress would be forced to take faltering steps without 
energy in the tremendous quantities demanded by our 
growing population and the industries which serve it. 
Low-cost electrical energy-on tap at all times and for 
all purposes-has made possible tremendous strides for
ward in virtually every area of human endeavor. 

On some kinds of work, it is pos
sible to measure a man's worth direct
ly in dollars and cents, and conse
quently, manning a department to the 
optimum point of return is easily ac
complished. In other cases, however, 
where a major portion of a man's 
work is involved in intangible and in
direct costs, such a measurement is 
extremely difficult. Certainly it can 
be agreed that a return in divisional 
profits, which is three to four times 
an engineer's cost to the division in 
salary and indirect expenses, is a very 
desirable circumstance. 

Detailed studies, with sufficient 
data to verify them, have not been 
made, but some preliminary observa
tions have indicated that the work of 
some manufacturing engineers has re
sulted in cost-reduction reports of sev
eral thousand dollars per month due 
in the main to their efforts. A min
imum figure of a return of 25 per cent 
over the cost to a division in salaries 
and expenses would represent a work-

( Continued on page 30) 

Unquestionably, the steady, rapid growth of the electric 
industry is a basic source of strength which has contributed 
to America's phenomenal progress. Today, that strength is 
being increased at a greater rate than ever before. In the 
past ten years the electric industry has more than doubled 
its capacity to produce. You may expect a further increase 
in generating capacity to about 300 million kilowatts in 
just 15 more years-up some 200 per cent over 1954-
with all the attendant industrial growth and progress that 
this expansion implies. Few other industries have the 
intense drive toward technological improvement that typi
fies the utilities-a drive that has made cheap and abun
dant electricity possible. In recognizing and shouldering 
their responsibility by investing a large share of income, 
year after year, in development and expansion, America's 
electric companies are helping to make more and better 
products for more and more people. This is progress. 

INDUSTRIES THAT MAKE AMERICA GREAT 

As a major supplier of steam generating equipment for 
almost a century, The Babcock & Wilcox Company has 
constantly worked with the individual electric companies 
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to further develop low-cost steam-electric power. B&W, 
too, is spending large sums on intensive research and 
e11gineering development to assure continuing improve
ment in steam generating and fuel burning equipment. 
This unwillingness to stand pat, to be satisfied with past 
accomplishments, is America's greatest encouragement to 
still greater growth and progress. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd Street, New 
York 17, N. Y. 

BABCOCK 
WII.COX 

N-203 
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Boeing engineers are kept free for creative assignments 

Thanks to draftsmen and engineering 
aides, Boeing engineers are free to handle 
stimulating projects like this: determin
ing antenna properties in an electrolytic 
tank. Results taken with the three
dimensional plotter will influence the 
configuration of "years-ahead" Boeing 
airplanes and guided missiles now in the 
design stage. 

At Boeing, engineers have the same 
relationship to draftsmen and engineer
ing aides that doctors have to technicians 
and laboratory assistants. The abilities 
of a Boeing engineer are fully utilized: 
in investigating heat, compressibility and 
other problems of supersonic flight ; in 
jet, ram-jet, rocket and nuclear power; 
in electronic control of missiles, and much 

more-calling for a variety of skills in all 
the engineering fields. 

This electrolytic tank is one example 
of the superb equipment at Boeing en
gineers' disposal. Other facilities include 
the world's most versatile privately owned 
wind tunnel, a new tunnel under con
struction, capable of velocities up to 
Mach 4, the latest electronic computers, 
and splendidly equipped laboratory and 
test equipment in the new multi-million
dollar Flight Test Center. 

Achievements of each Boeing engineer 
are recognized by regular, individual 
merit reviews, and by promotions from 
within the organization. Boeing offers 
exceptional career stability and growth: 
this soundly expanding company now 

employs more than twice as many engi
neers as at the peak of World War II. 

Of technical graduates at Boeing, 30% 
are mechanical engineers, 24% electrical, 
19% aeronautical and 9% civil engineers. 
The remainder are chemical, metallurgi
cal, and other kinds of engineers, and 
physicists and mathematicians with ad
vanced degrees. 

In planning for your professional ca
reer, look to Boeing for a truly creative 
job. Begin now to prepare for a place 
on one of Boeing's engineering teams in 
design, research or production. 

For further Boeing career information 
consult your Placement Office or write: 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

BDEIND 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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( Continued from page 28 ) 

able figure to use in establishing a 
departmental size. Another figure ad
vanced is 1 per cent of a division's 
total personnel as being profitable in 
establishing the department size. Con
tributing factors such as rapidity of 
design changes, volume of sales, de
livery date requirements, and the or
ganization and functioning of related 
staff departments all have a marked 
effect upon this establishment. 

It is certainly difficult to measure 
the savings or improved product qual
ity which might have resulted if there 
were sufficient personnel effectively 
to investigate the multitude of ideas 
which are originated. It is also true 
that the investigation of these ideas 
produces other ideas, which in effect 
creates an ever-expanding field of in
vestigation. Experience alone is, in 
the final analysis, the only certain 
method of establishing the size of the 
department. 

Assignment of Personnel 

The assignment of personnel with
in the department by lines of appara
tus and services, in relation to the 
volume of sales of a particular prod
uct, has not been found to be too suc
cessful. Probably the main factor 
which contributes to this apparent in
consistency of organization lies in the 
basic functioning of the group itself. 
In general, it has been found that 
those products which present the ma
jority of manufacturing problems are 
also the ones which require the most 
emphasis from a quality and sales 
standpoint. It is thus necessary to 
devote considerably more attention to 
the solution of these problems, with 
the resultant effect of creating an un
balance in distribution of personnel. 
This can be overcome, however, by a 
minor shuffling of personnel without 
destroying the structure of the organ
ization, and actually has, in some 
cases, resulted in a transplanting of 
ideas between product lines which 
might not otherwise have come to 
light. 

Now is the time to get the 

LIFE-LONG 
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CRSTELL 
HABIT! 

Your tools of tomorrow should 
be your tools of today. When you graduate and start 
upon your own career you will find that the top 
engineers, architects and designers use CASTELL
either the famous wood pencil or LocKTITE Holder 
with 9030 lead. 

CASTELL is smoother, stronger, lays down greater 
depth of graphite on the drawing. It is uniformly 
excellent in all 20 degrees, 8B to 1 OH. 

You study in a fine school, taught by outstanding 
professors. Does it make sense to work with inferior 
tools? Order CASTELL, world's standard of quality, 
from your College Store, stationer or art supply store. 

the drawing pencil 
with the Malter Degrees 

PERSONNEL REQUIREMENTS 

Basically, this Manufacturing En
gineering Department is composed of 
a combination of technically trained 
personnel working in conjunction with 
functionally experienced personnel. 
This, in view of the present general 
natio:i.al shortage of graduate engi
neers, is, of course, of extreme impor
tance. Present experience within the 
department seems to indicate, in addi
tion, that this combination of person
nel also results in a better working 
balance within the group. Shortcom
ings in practical experience within the 
P.".anufacturing sections, on the part of 
the graduate engineers, are thus bal
anced by the experience of the func
tionally trained personnel and con
versely, technical knowl2dge a n d 
methods of analysis, lacking in the 
functionally trained personnel, are 
balance:i by the engineering back
ground of the others. Certainly this 
is important in order for such a de
partment to properly function between 
both the manufacturing and engineer
ing sections of the organization. 

Although, by nature of the products 
manufactured within the Transporta
tion and Generator Division, many of 
the technical problems introduced are 
electrical in nature, experience has 
shown that the technically trained 
personnel within the Manufacturing 
Engineering Department should not 
necessarily be graduate electrical en
gineers. An organization comprised 
of graduate electrical, mechanical, and 
possibly metallurgical and industrial 
engineers produces a more efficient or
ganization. 

The functionally trained personnel, 
as in the case of the technically train
e:i p2rsonnel, should be people with 
diversified backgrounds. The great 
number of problems concerning ma
chining and the rapid advancements 
being made in cutting tools and meth
ods make it mandatory that person
nel with machining experience be in
cluded within such a group. A careful 
screening of graduate machine ap
prentices provides a very satisfactory 
source of manpower. In addition, a 
screening of other pers'.Jnnel within 
the manufacturing organization will 
produce people with experience and 

( Continued on page 32 ) 
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Use of the transistor in Bell telephones 

Shown here are the parts of the small amplifying unit in Western Electric's 
new Volume Control Telephone. 

Because of the use of a transistor (shown above, extreme left on index 
finger) this amplifying unit is no larger than an ice cube and can fit 
inside the housing of a standard telephone. 

Manufacturing of transistors on a commercial basis represents a solid 
engineering achievement ... for it means volume production of an item that 
must be made under rigidly controlled laboratory conditions. For example, 
harmful impurity atoms in the germanium must be reduced to less 
than 1 for every 10,000,000,000 germanium atoms and then helpful 
impurity atoms added until there is approximately l for every 50,000,000 
germanium atoms. 

Western Electric has been making transistors since 1951 when our 
engineers set up the first commercial production line. This history-making 
achievement is representative of the way we work as the manufacturing 
unit of the Bell System ... translating Bell System designs and inventions 
into the many things- from tiny semi-conductors to huge switching 
systems- used in the nationwide Bell telephone network. 

It's a job that presents an unending challenge to our engineering staff. 

VOLUME CONTROL TELEPHONE: 
A twist of control knob increases 
listening volume ... a boon to those 
who have difficulty hearing. 

MANUFACTURING ANO SUPPLY @UNIT OF THE BELL SYSTEM 

Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 29 cities and Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City 
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manufacturing "know-how" that can 
be used to great advantage within the 
Department. 

By nature of the Manufacturing 
Engineering Department's functions, 
it is essential that, in addition to hav
ing a good technical or functional 
background, the personnel within the 
Department have certain other per
sonal attributes. In order to function 
properly with the many personnel of 
the other departments with whom 
contacts are made, the ability to ex
press thoughts clearly, create good 
impressions, and think clearly, become 
of prime importance. The manufac
turing engineer, in a sen~e then, be
comes a combination of technician, 
salesman, politician, and analyst. Ex
perience thus far gained indicated that 
a system of pretesting personnel be
fore their addition to the group can 
do a great deal toward satisfying the 
stated condition. Correlation of these 
test results with job performance has 
proven this rather conclusively. 
Training Ground for 
Management Personnel 

It should be noted that the depart
ment serves the division as a valuable 
training ground for future manage
ment positions. Its wide coverage of 
work and the contacts that, of neces
sity, are made are valuable experi
ence for potential supervisory person
nel. Because of the high personal 
characteristics required .of its person
nel and the chance for observation of 
the performance of these individuals, 
many opportunities for advancement 

have been opened to personnel within 
the department. These personnel ob
tain a broader view of the division's 
operations than would be possible in 
almost any other line of endeavor. 

CONCLUSIONS 

In summarizing, it would be well 
to briefly review the role played by 
the Manufacturing Engineering De
partment within the operations of the 
Transportation and Generator Divi
sion of the author's company. As a 
department, it is ,organized to serve 
as a control on manufacturing costs, 
product quality, and delivery com
pletion. It has, from a standpoint of 
facilities, funds, and experience, the 
ability to review problems arising in 
either manufacturing or engineering, 
and through co-ordination of thinking 
and efforts on the part of both, ex
peditiously to resolve the problem. 
Because of the nature of its work and 
allowed freedom of movement within 
the division, it is able to initiate or 
assist in the development, follow, and 
application of improved methods, 
processes, tooling, equipment, and 
work-area facilities. It has, through 
the resultant cost savings attained, 
proven that such a department can 
be a very valuable asset to the opera
tion of the division. 

The Manufacturing Engineering 
Department is truly a "key" to un
locking the door between engineering 
design and manufacturing processing 
with a resultant increase in production 
and quality and a reduction in manu
facturing costs. Through its proper 
functioning, the door is opened for 
the ready admittance and rapid trans
ference of new developments into ac
tual production. 

T AS TEE FREEZ 
On The Strollway 

• CONES • SHAKES 
• SUNDAES • FLOATS 
• MAL TS • SODAS 

---- See You There -----
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( Continued from page 17) 

puter. This "gadget" ( See back
ground of Dean Croft's photo else
where in this issue) solves differential 
equations in a few thousands of a sec
ond. It is used for research and by 
seniors here at M. U. The computer 
is utilized in engineering problems. 
For example: "controls such as for 
industrial processes, engines, vehicles 
in all media, and servomechanisms; 
vibrating systems and shock stabil
izers; mechanism of physiological re
sponse; chemical reactions; and elec
tronic circuitry itself." 1 

The equipment is manufactured by 
the George A. Philbrick Researchers, 
Inc. of Boston, Mass. "They work 
entirely electronically, having no mov
ing parts such as motor drives or 
servo gears or mechanical recorders." 1 

Professor E. J. Vredenburgh, in charge 
of operations of the computer, ex
plained that the solution to a given 
problem is in the form of a curve pro
duced on the machines oscilliscope 
scree:1, and must be interpreted from 
there. The famous Land Polaroid 
camera (pictures ready in sixty sec
onds) is used to photograph the ob
served curves (answers) . 

NEW FIELD ENGINEER 

Keith M. Saville is the new field 
engineer for the Calcium Chloride In
stitute. He will provide engineering 
service for users in the Eastern coastal 
states from northern Virginia to the 
New England states. He will work 
out of Washington, D. C. 

Keith is from the District of Co
lumbia Department of Highways 
where he served as a materials engi
neer since May, 1954, following his 
service with the U. S. Army Corps of 
E1I1gineers, as instructor at Fort Bel
voir, Va. He graduated from the Uni
versity of Missouri in 1951 where he 
received his Civil Engineering degree. 

It is interesting to note that Keith 
is the tenth member of the Saville 
family to receive a degree from the 
University, including his father Virgil 

( Continued on page 34) 

1From the general catalog, G. A. Phil
brick Researchers, Inc., Boston, Mass. 
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put 
yourself in 
his place ... 
A year ago he was knee-deep in textbooks, 
plugging for his B.S. Tonight he's on his 
way to Vancouver, or Miami, or Portland, 
Maine. Tomorrow he'll help an Alcoa cus
tomer make a faster ship, a stronger shovel, 
a lighter highway trailer. 

In Alcoa laboratories, plants and sales 
offices from coast-to-coast, ambitious young 
Sales Development Engineers are helping 
to make aluminum more useful, in more 
ways, to more people. We need more men 
just like them to help us meet ever-growing 
demands for Alcoa Aluminum .. . Alcoa 
"know-how". 

Maybe you are already thinking about 
trading your textbooks for a position in 
production supervision, industrial research 
or sales engineering. Tell us about it, give 
us an idea of your background in Chemical, 
Electrical, Mechanical, Metallurgical or 
Industrial Engineering. 

Good men go places fast with Alcoa, in 
their daily associations with leaders in the 
aluminum industry. Right now it may be 
quicker than you think from a seat in the 
classroom to your career with Alcoa. Why 
not find out? . 

Your Placement Director will be glad to 
make an appointment for you with our 
Personnel R epresentative. Or just send us 
an application, yourself. 

ALUMINUM COMPANY OF AMERICA, 1825 
Alcoa Building, Pittsburgh 19, Penna. 

ALCOA , _. _ 
ALUN\INUAA 
ALUMINUM COMPANY OF AMERICA 

ALCOA ON TV brings the world to your armchair with "SEE IT NOW" featuring Edward R. Murrow. Tuesday evenings on most CBS-TV stations. 
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The Microwave Laboratory at Hughes 
conducts fundamental research and 
long-range development in the field 
of microwave components and 
techniques. The antenna program is 
concerned with research on linear 
and two-dimensional arrays of slot 
radiators; transmission and radiation 
of surface-guided waves; very high 
resolution radar antennas; and the 
development and engineering of 
airborne communication, navi
gation and fire control antennas. 

are open 

for 

ENGINEERS 
and 

PHYSICISTS 
qualified 

in this 

area. 

Instrumentation is developed for new 
measuring equipment to meet needs 
of the program. This has included 
development of automatic imped
ance and antenna pattern recorders, 
microwave power supplies stabilized 
in amplitude and frequency, micro
wave circuitry, and microwave ap
plications of ferrite devices. 

Scientific 
Staff RelationB 

HUGHES 
RESEARCH 

AND DEVELOPMENT 

LABORATORIES 

Culver City, Los Angeles County 

California 

AROUND THE COLUMNS 
( Continued from page 32) 

B., now district engineer, Missouri 
Highway Department. 

Keith is 26 years old, married, and 
a member of the American Society of 
Civil Engineers. 

The Engine~rs Wives held their an
nual Fall family picnic at Cosmopoli
tan Park Saturday night, September 
17th. About 75 adults and children 
attended. Games and prizes were en
joyed by all. 

NEWSTUFF 
( Continued from page 18) 

Four prominent aviation manufac
turing firms have been awarded con
tracts to engineer and build complete 
sections of the new Electra, accord
ing to Burt C. Monesmith, vice pres
ident and general manager .of Lock
heed's California Division. Agree
ments have been signed with: 

Menasco Manufacturing Co., Bur
bank, Calif., to produce all landing 
gear; 

Northrop Aircraft, Inc., Hawthorne, 
Calif., to build the Electra's empen
nage ( tail ) ; 

Rohr Aircraft Corp., Chula Vista, 
Calif., to make up so-called power 
packages, the complete engine-nacelle 
installations for fitting to the new air
liner's wing; 

Temco Aircraft Corp., Dallas, Tex., 
to manufacture wing flaps and ailer
ons. 

The multi-million dollar program 
is designed to ( 1 ) speed production 
of the Electra to meet airline de
mands and ( 2) ease heavy loads on 
Lockheed's engineering manpower and 
production facilities, taxed by the air -
craft firm's present production of 
three new civil types of Super Con
stellations concurrently with the Elec
tra. 

"We shall provide each subcon
tractor with the basic engineering de
sign and specifications," Monesmith 
said, "but they will be responsible for 
all the rest of the work-detail en
gineering, planning, tooling and man
ufacture-on a given section of the 
plane." 

"Lockheed, of course, will retain 
the ultimate responsibility for qua1-

( Continued on page 38) 

THE MISSOURI SHAMROCK 



HONEYWELL 

OFFERS 

DIVERSIFIED 

OPPORTUNITIES 

THE opportunities for engineers in 
the automatic control field are 

unique in their variety and in the in
sifht provided into all of the industries 
o today's modern world. 

The development and manufacture 
of tiny transistors for electronic control 
. . . the design and manufacture of 
quality electronic photo flash units 
... the challenge of finding fish with 
underwater sonar ... of providing auto
matic flight for supersonic jets . . . 
temperature controls for today's modern 
home ... for atomic piles ... 

These are a few of the fields in which 
Honeywell's several divisions are en
gaged, providing automatic controls 
for industry and the home. 

These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 

With twelve separate divisions 
located throughout the United States 
and with factories in Canada, England 
and Europe, Honeywell offers un
limited opportunities in a variety of 
challenging fields. Based on diversi
fication and balance between normal 
industry and defense activities, Honey
well will continue to grow and expand 
because automatic control and instru
mentation are so important to the 
world's progress. 

That is why we are always looking 
for men with ideas and imagination 
and the ambition to grow with us . 
In addition to full time engineering 
and research employment we offer a 
Cooperative Work Study program, a 
Summer Student Work Study program 
and Graduate Fellowships. If you are 
interested in a career in a vital, varied 
and diversified industry, send the cou
pon for more information. 

HoneYWell 
[i]~t~~ 

Division: Appliance, Aeronautical, Commercial , D oelcam, H eating Controls, Heiland, 

Industrial, Marine, Micro Switch, Ordnance, Transistor, Valve. 

OCTOBER, 1955 

•••••••••••••••••••••••••••••••••••••• 

MINNEAPOLIS -HONEYWELL 

REGULATOR Co. 
Personnel Dept., Minneapolis 8, Minn. 

Gentlemen: Please send me your 
booklet, "Emphasis on Research", 
which tells more about engineering 
opportunities at Honeywell. 

Name __________________________ _ _ 

Address __ _______________________ _ 

City. ____________________________ _ 

Zone _____ _ .. State ______ ___________ _ 

• •••••••••••••••••••••••••••••••••••••• 
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Absent-minded Prof. - "Madam, 
what are you doing in my bed?" 

BUI.I.ARNEY 
She-"I like your bed, I like your 

house and I like your neighborhood. 
Furthermore, I'm your wife." 

"" 

By DUNK 

A gangster rushed into a saloon 
shooting right and left, yelling, "All 
you dirty skunks get outta here". 

The customers fled in a hail of bul
lets-all except an Englishman, who 
stood at the bar calmly finishing his 
drink. 

"Well", snapped the gangster, wav
ing his smoking gun. 

"Well", remarked the Englishman, 
"there certainly were a lot of them, 
weren't there?" 

"" A credit collection letter states: 
"We've done more for you than your 
own mother did-we've carried you 
for twelve months." 

"" Porter: Did you miss your train, 
sir? 

Irate Traveler: No, I didn't like 
its looks, so I chased it out of the 
station. 

"" Disappointed first-grader after first 
day in school: 'Tm not going back. 
I can't read or write and they won't 
let me talk." 

"" Woman : What's your cat's name, 
little boy? 

Boy: Ben Hur. 
Woman : That's a funny name for 

a cat. How did you happen to pick 
up such a name for it? 

Boy : Well, we just called him Ben 
until he had kittens. 

"" Doctor: The best thing for you to 
do is to give up drinking and smok
ing, get up early every morning and 
go to bed early every night. 

Patient : Somehow, doctor, I don't 
deserve the best. What's second best? 
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Why do men have hair on their 
chests? Well, they can't have every
thing. 

"" 

, ·:·:. ~>- .-· ~ 
, -· -
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I 

A small boy was seated on the curb 
with a pint of whiskey in his hand, 
reading Esquire and smoking a big 
cigar. An old lady passed and asked, 
"Little boy, why aren't you m 
school?" 

The infant replied, "Dammit, lady, 
I ain't but four". 

"" Realtor's slogan: Get a lot while 
you're young. 

I, 
1/ 11 
I 

\MEN 

---- --- v--- . ~ /~-~ 

----~:~-----~ Yre s·hmen --- . -- .· --
~ :-: < Ori tlltof · 
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Wagner transformers serving the City of New Orleans 

Check Your Chance for Success at Waan~ 
The Wagner Electric Corporation, with its more than 46 
acres of manufacturing space, and its nearly 100 million 
dollar annual sales, is big enough to offer any number of 
opportunities for development, advancement and ultimate 
success to the ambitious graduating engineer. Yet, the 
company, with its 7000 to 8000 employees, is not so big 
that the individual gets "lost". Personal interest, guid, 
ance, encouragement, recognition, and help is the rule, 
not the exception, at \Vagner. 
Established in 1891 by two engineers, the Wagner Com, 
pany, during 64 years of pioneer engineering and develop, 
ment, has become one of the most outstanding manufac, 
turers of quality motors, transformers, and automotive 
brake equipment and related products in the Middle W est. 
The present top management of Wagner includes men 
who began their careers with the company as graduate 
engineers. 
Wagner products are sold throughout the country through 
a nationwide network of sales and service branches main· 
tained in all principal cities, and they are sold throughout 
the world by foreign distributors. 

CHECK THESE ADVANTAGES AT WAGNER: 

1. Good working conditions and salary. 

2. Advancement from within. 

3. Excellent group insurance and retirement plan. 

4. Athletic and recreational programs and many other bene-. 
fits and activities. 

OUTSTANDING TRAINING PROGRAM 

At Wagner you'll receive further training in the area of your own 
special interest and talents, whether product engineering, manu-. 

facturing, or sales. 

For further information about career opportunities, see your 
college placement officer or write to the Wagner Industrial 
Relations Division. 

Wadner Electric Corporation 
6400 PLYMOUTH AVENUE, SAINT LOUIS 14, MO., U.S. A. 

LOCKHEED HYDRAULIC BRAKE PARTS and FLUID ... NoRoL ... CoMaX BRAKE LINING .. . AIR 
BRAKES ... TACHOGRAPHS ••• ELECTRIC MOTORS ••• TRANSFORMERS •.• INDUSTRIAL BRAKES 
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NEWSTUFF 

( Continued from page 34) 

ity," he added. 

though it is a commercial program
with the government's stated policy 
of maintaining a broad base in the 
aircraft industry by allocating sub
stantial projects to other aircraft com
panies and distributing work geo
graphically, the Lockheed vice presi
dent said. 

Present military and commercial as
signments plus orders in the offing 
will continue to increase engineering, 
planning and tooling work loads at 
Lockheed even with the subcontracting 
planned, Monesmith said. "" MORE BULLARNEY 
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The plan also conforms - even An overly-inquisitive motorist drew 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL, or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. 23151 

The Bank of Service 
Loans Checking Accounts 

Safe Deposit Boxes Night Depository 

DRIVE-IN BANKING 

COLUMBIA SAVINGS BANK 
Member F.D.1.C. 8th and Cherry Columbia, Missouri 

' ' 3114 '' 
DIALS 

Dorn-Cloney 
OF COURSE 

Superior Laundry and Dry Cleaning 

FREE 
DELIVERY 

AND 
PICKUP 

SOUTH 

EIGHTH 

STREET 

up beside a car parked on a lonely 
road. 

"Hey, you two in there! Got motor 
trouble?" 

"Nope." 
"Out of gasoline?'' 
"Nope." 
"Tire down?" 
"Didn't have to". 

"" A man and his wife were in the 
midst of a violent quarrel, and he was 
on the verge of losing his temper. "Be 
careful," he said to his wife, "you'll 
bring out the beast in me.'' "So what," 
she replied, "who's afraid of mice?" 

"" Employer: Kathryn, who told you 
that you could neglect your office 
duties just because I give you a kiss 
now and then? 

Stenographer: My attorney. 

"" The Lord gave us two ends to use. 
One to think with; one to sit with. 
Success depends on which we Ufe. 
Heads we win; tails we lose. 

"" Wife: How do you like my new 
gown? I got it for a ridiculous price. 

Husband : You mean you got it for 
an absurd figure. 

"" A cute little trick from St. Paul 
Wore a "newspaper dress" to a ball 

The dress caught on fire 
And burned her entire 
Front page, sporting-section and all! 

EVER EAT CAFE 
9th and University 

Hays 
Hardware Co. 

808 Broadway Dial 4710 
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SKY HOOK ••• 
Here is a hook for a hoist-mankind's sinew-sparing 
servant ... as industrially indispensable as its load-lifting 
applications are limitless. 

Hoists lift steel beams for buildings and bridges, raise 
and lower drills and casing for deep-driven oil wells, lift a 
bucket of cold water from a country well or a ladle of 
molten metal in a mill ... lighten load-lifting chores for 
machinists and miners, loggers and longshoremen, farm
ers and factory workers. 

HOW MANY KINDS? 
Consider the many kinds of hoists in use today ... reeved 
with rope, cable, chain . .. powered pneumatically, man
ually, electrically ... engineered with gears, pulleys, 
pistons, ratchets. 

Think how many millions of plans, sketches, models 
and mock-ups have contributed to their evolution. The 
eyes of a myriad of inventors, engineers and draftsmen 
have appraised them. The hands of countless pattern
makers, tool and die makers, machinists and other 
craftsmen have shaped them. 

Pulling together is a work method uniquely American. 
And, America can work like that because it has an all
seeing, all-hearing and reporting Inter-Communications 
System. 

THE AMERICAN INTER-COM SYSTEM ••• 
Complete communication is the function and contribu
tion of the American business press . . . the industrial, 
trade, business and professional publications that are 
edited to meet the needs of men in business, scieace and 
industry. 

OCTOBER, 1955 

COMMUNICATION IS OUR BUSINESS ••• 
Many of the textbooks in which you are now studying 
the fundamentals of your specialty bear the McGraw
Hill imprint. For McGraw-Hill is the world's largest 
publisher of scientific and technical works. 

After you leave school, you will want to keep abreast 
of developments in your chosen profession. Then one of 
McGraw-Hill's many business magazines will provide 
current information that will help yoi.1 in your job. 

A CAREER FOR YOU ••• 
To a few 1956 engineering graduates, "McGraw-Hill" 
will mean "writing" as well as "reading." 

If you are interested in becoming an engineering edi
tor, write our Personnel Relations Department-now
about your qualifications for an editorial career. 

McGRAW-HILL 
PUBLISHl·NG COMPANY, INC. 

330 WEST 42nd STREET 
NEW YORK 36, N. Y.. 

~ 
~ 

HEADQUARTERS FOR TECHNICAL AN"a BUSINESS 
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How to keep cutters aligned on 
high-speed coil slitter 

Tapered design lets 
Timken® bearings take both 

radial and thrust loads 
Because of their tapered design, Timken bearings can 
take radial or thrust loads or any combination. And 
because the load is carried along a full line of contact 
between rollers and races, Timken bearings have extra 
load-carrying capacity. 

Company engineers had the problem 
of keeping the cutters on this Stamco 
Coil Slitter operating accurately at 
high speeds. It meant keeping them in 
rigid, positive alignment. To take the 
heavy combination of radial and thrust 
loads required, they specified mount• 
ing the cutter arbors on Timken® 
tapered roller bearings . 

• 

t 

Want to learn more about bearings 
or iob opportunities? 

Some of the engineering prob
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 

Timken bearings. And for infor
mation about the excellent job 
opportunities at the Timken Com
pany, write for a copy of "This 
is Timken". The Timken Roller 
Bearing Company, Canton 6, 0. 

oTIMKEN NOT JUST A BALL O NOT JUST A ROLLER <Cl THE TIMKEN TAPERED ROLLER a::> 

BEARING TAKES RADIAL ~ ANO THRUST --()- LOADS OR ANY COMBINATION * TRADE-MARK REG. U.S. PAT , OFF. 

TAPERED ROLLER BEARINGS 
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Westbound Rio Grande freight in Ruby Canyon of Colorado River. 

The freight rolls away an hour sooner 
because photography cuts yard bookkeeping 

The Denver and Rio Grande Western 
Railroad microfilms its waybills in 
minutes, cuts running schedules, 
saves costs in train idling time. 

You don't find a Rio Grande freight idling at the 
terminal while waybills are copied by hand. In
stead, Recordak Microfilming copies them. Then 
they're put aboard and the train is off in just 
about one-fifth the time it used to take, thus sav
ing hours of valuable crew and train time. Then 
the wheel reports are made up from the films and 
teletyped ahead. 

Railroading is but one of over a hundred types of 
businesses now saving money, time and space with 

microfilming. It is one of the fast growing and widely 
used ways photography works for industry. 

Small businesses and large are finding that photog
raphy helps in simplifying routine procedures, in 
product design, in personnel relations. It improves 
production, saves time and cuts costs. 

Graduates in the physical sciences and in engi
neering find photography an increasingly valuable 
tool in their new occupations. Its expanding use has 
also created many challenging opportunities at 
Kodak, especially in the development of large-scale 
chemical processes and the design of complex pre
cision mechanical-electronic equipment. Whether 
you are a recent graduate or a qualified returning 
service man, if you are interested in these opportuni
ties, write to Business & Technical Personnel Dept., 
Eastman Kodak Company, Rochester 4, N. Y. 

Eastman Kodak Company, Rochester 4, N.Y. 



G-E Development Engineering offers you 
careers with unlimited professional growth 

In G.E.'s new Turbine Product Development Lab in 
Schenectady, Ed Freiburghouse, RPI '44, describes 
d evelopment engineering to students Bob Parker, M issis
sippi State '56, and D on Williams, Yale '55. Ed explains 
the extensive development of new bucket designs for steam 
turbines which lead the way to increased efficiency and 
operating economy. 

Similar product development is being done in G.E.'s 132 
plants in 101 cities and 24 states, offering you opportunity 
for professional development in many engineering channels, 
working with the more than 200,000 products G.E. makes 
for industry, the home, and defense. 

The G-,E Engineering and Science Programs train you 
in the field of engineering most suited to your interests and 
aptitudes, such as development, design, or the laboratory. 

956-IA 
'A-ogress Is Ovr Mosf lmporl-,mf 1'rotlvd 

GENERAL. ELECTRIC 

,-- --·--------- - -
MAIL COUPON FOR CAREER INFORMATION 
MR, W. S. Hill 
ENGINEERING PERSONNEL 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 

Please send me your descriptive bull etin, ENS-P-5, on the 

G·E Engineering and Science Program. 

NAME ............................................ ..................... ____ _ 

DEGREE 
COLLEG E ...... - --- ............... & YEAR ........... _ _ _ _ 

ADD RESS ..................................................................... -........... -
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John W. Hirt, Class of '49 

speaks from experience when he says, 

"U. S. Steel offers an interesting and 
challenging future in a key industry." 

Following graduation with a B.S. de
gree in 1949, Mr. Hirt went directly 
to the Irvin Works of United States 
Steel as an operating trainee. U.S. 
Steel trainees are given extensive 
training as well as practical experi
ence in many phases of the steel 
industry. In this way, they are fully 
prepared to accept responsibilities as 
they move up. Just 16 months after 
starting as a trainee, John Hirt was 
advanced to Relief Foreman-Roll
ing, in the 80" Hot Strip Mill. He 
found the job, "one of the most in
teresting processing sequences in 
modern industry." 

Two years ago Mr. Hirt was pro
moted to General Foreman - Hot 
Strip Finishing. In this capacity, he 
says, "I am responsible for coordi-

nating the many finishing processes 
required to produce hot rolled strip." 
Mr. Hirt now supervises a labor 
force of over 300 men in finishing 
45,000 tons of hot sheets and coils 
per month. He sees a need for "a 
wide range of talents necessary to 
fill the great variety of vital jobs in 
the steel industry. There's a solid 
future in steel," says Mr. Hirt. 

If you are interested in a challeng-

ing and rewarding career wit:h 
United States Steel and feel that you 
can qualify, you can obtain further 
information from your college p~ace
ment director. Or, we will gladly 
send you our informative bc,oklet, 
"Paths of Opportunity," upon re
quest. Just write to United States 
Steel Corporation, Personnel Divi
sion, Room 1622, 525 William Penn 
Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult your local 
newspaper for time and station. e 
UNITED STATES STEEL 

AMERICAN BRIDGE • • AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 
OIL WELL SUPPLY . . TENNESSEE COAL & IRON .• UNITED STATES STEEL PRODUCTS •• UNITED STATES STEEL SUPPLY •• Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY s-2oss 
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HERE'S A PROBLEM 

FOR ELECTRICAL ENGINEERS 

To protect short transmission lines against severe damage 
due to internal short circuits, Detroit Edison normally uses 
a pilot wire differential system to activate circuit breakers 
and thus stop the flow of electricity along the damaged wires. 
This system is technically limited to the protection of rela
tively short transmission lines. 

Longer lines of all overhead construction can be eco
nomically protected by carrier pilot relaying systems. 
However, where there are long composite lines-overhead 
lines which go underground and come back overhead again 
-variations in line characteristics make it difficult to pre
select the correct frequency for the usual carrier pilot relay. 

How would you determine whether carrier pilot will work 
on a composite line? And, if carrier won't work, what 
system would you use to protect this type of line construction? 

* * * * * 
The above problem is typical of those you would en
counter as a member of Detroit Edison's outstanding 
electrical engineering staff. If you can confront and solve 
such interesting and diversified problems, you have a 
firm foundation for building a successful career. 

The future of Detroit Edison is a bright one. Edison's 
constant expansion in a thriving industrial area means 
more opportunities for you. Why not see our repre
sentative when he's on campus; visit us when you are in 
Detroit, or write ... 

THE DETROIT EDISON COMPANY 
2000 Second Avenue, Detroit 26, Michigan 

FACTS ABOUT DETROIT EDISON 
Serving Southeastern Michigan, Detroit Edison 
supplies electricity for eleven counties . . • 
covering 7,600 square miles ... 3.8 million 

people. Compared to other investor-owned 
power systems, Detroit Edison ranks eighth in 
plant investment . . . eighth in customers 
served . .. and seventh in electricity generated. 
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ADVANCED EDUCATIONAL PROGRAM AT ALLISON HELPS 

YOU FIND THE BEST JOB SUITED TO YOUR TRAINING 

D,vERSITY of technical skills required 
by Allison in the design, development 
and production of turbo-jet and turbo
prop engines offers a wide range of op
portunities to young graduate engineers. 

And, the Advanced Educational Fa
cilities help the young graduate find the 
work best suited to his academic training 
and liking. 

For instance, there's Wayne McIntire 
(above) Mechanical Engineer, Purdue 
University, who came to Allison upon 
graduation in 1950. After completing the 
training program, Wayne now is doing 
the kind of work he wanted, and is tech
nically qualified to handle. He is Project 
Engineer, mechanical design of gear 
boxes. He is shown making an adjust
ment on the propeller linkage control on 
the cutaway model of the Allison T56 
a ircraft engine. This, incidentally, is 
America's first production turbo-prop 
engine, and is used in the Lockheed C-130 
Hercules, a 54-ton transport. The Allison 
Model 501, which is the commercial ver
sion of the military T56, is the powerful 
turbo-prop engine proposed for com
mercial airline use. 

2 

In his present job, Wayne works on 
initial design ... helps decide what com
ponents-such as propeller brakes, 
accessory drives, oil pumps, etc.-are 
needed for the specific project. 

The nature of Allison business con
tinually presents a variety of interesting 
and challenging problems to the engi
neering staff, which-along with the 
Mechanical, Aeronautical, Electrical, 
Metallurgical, Chemical and Industrial 
Engineers-includes majors in Mathe
matics and Physics. 

-

We'll welcome the opportunity of tell
ing you more about the Allison Ad
vanced Educational Facilities, and tVe 
benefits and advantages which can be 
yours at Allison. Arrange for an e~rly 
interview with our representative When 
he visits your campus, or write for in
formation about the possi bil_i~ies of 
YOUR engineering career at Allison: 
R. G. GREENWOOD, Engineering Col
lege Contact, Allison Division, General 
Motors Corporation, Indianapolis 6, Ind. 

,/'TURBO-PROP ENGINES 
American built for the new era in air travel 
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7o Reach ¼ur Goal 

The choice of your career association means much to you in realizing 

your ambition. CONV AIR-FORT WORTH offers exceptionally attractive 

career opportunities worthy of investigation and consideration by every 

Engineering Graduate. 

As a division of General Dynamics Corporation, CONVAIR of Fort 

Worth occupies an important place in the long-range development of the 

Nation's military and commercial aviation. CONV AIR'S scope of act1v1ty 

offers interesting career opportunities for men with engineering talents. 

At CONV AIR-FORT WORTH you work in ideal, air-conditioned 

surroundings. A company-sponsored, in-plant program enables candidates 

to earn graduate degrees in Engineering. CONV AIR has paid vacations, 

excellent insurance and retirement programs. Advancement is entirely on 

merit. 

Fort Worth in the Great Southwest has an abundance of community life 
of interest to college graduates - Southwest Conference athletics, excellent 

musical and theatrical bookings, seven large lakes in nearby area, year

around climate conducive to outdoor living and recreation. 

Write now for information about CONV AIR'S interest in Engineering Graduates. 

Address .. . H. A. BODLEY 
CONV AIR Engineering Personnel Dept. 
Fort Worth, Texas 

CONV~IR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

FORT WORTH, TEXAS 

An enlarged reprint of the above cut-out silhouette, suitable tor framing 
or pinning up, will be sent free to any engineering student on request. 
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You dig 
only 

once ••• 
when you install 
sewers made of Dickey Pipe 
Your first cost is your last cost when you install Dickey Pipe 
in industrial or municipal sewers. Regardless of the content 
. . . whether wastes from heavy industries, or more common 
domestic sewage ... chemically inert Dickey Pipe will give 
trouble-free, dependable service for many generations. When 
you lay Dickey Pipe you banish all fear of costly repairs or 
replacements and needless tearing up of pavement. You can 
lay Dickey Pipe out of sight ... and it will be out of mind 
. .. for generations and generations. ~" 

!~ Serving The Sanitary Needs of American Communities- '"1ft '"'""•• !,vYears 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Alo., Chattanooga, Tenn., 
Kansas City, Mo., Meridian, Miss., 
Son Antonio, Tex., Texarkana, Tex.-Ark . 

s. .• .•• ,., _sc ....... ., ,., 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good ... if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL, or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. 23151 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Im ported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

11 6 South 9th Phone 5409 

FREE DELIVERY 

TIGER LAUNDRY & 
DRY CLEANING CO. 

"The Tiger Can't Be Beat" 

Dial 4155 

1101 Bdwy. Columbia, Mo. 

Purchase Y ou:r: 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
U se Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Holl 
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The grandeur that was green, 
the glory that was Gaelic is 
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li 

Have you ever considered 1ha1 we have 1wo main represen1a-
1ives outside of Columbia, Missouri? Who are they? We submit 
1ha1 they are our alumni and this magazine, !he "Shamrock". Re
cen1ly, we came across some data which indicates 1ha1 our alumni 
are doing a fine job as our represen1a1ives. In a listing of percentage 
of graduates named in "Who's Who", Missouri ranked quite high. 

How about the "Shamrock"? Is ii a good represen1a1ive? We 
are no1 the ones 10 answer 1ha1 question. One thing is certain, how
ever; ii can be a be11er one than ii has been. Too many limes "Sham
rock" editors have been forced 10 use outside material 10 "fill" the 
magazine. Some fine articles have come from outside sources, bu1 
do !hey represent the Missouri Engine School? 

We feel 1ha1 the material which appears in this magazine should 
represent the ac1ivi1ies and ideas of the s1uden1s, facuhy members 
and alumni of Missouri. To paraphrase Don Faurot we might say, 
"Missouri writers for 1he Missouri Shamrock". 

Do our articles have 10 be technical? No! necessarily. We look 
u1 formulas all day in the classroom. This magazine is our oppor-
1uni1y 10 prove 1ha1 we are people, 100. Is fiction acceptable? Surely 
ii is-especially so if ii has an engineering "1ie-in". How about 
technical articles? Yes, bu1 no1 if ii' s something we will study in 
1he classroom. 

As Editor, ii is my job 10 see 1ha1 each page has something on 
ii. As students and graduates, it is your job to see that 1he "some
thing" really represents Missouri! 

P.D.G. 

THE MISSOURI SHAMROCK 



The Lockheed Missile Systems Division 

Advanced Study Program for 

MASTER OF SCIENCE DEGREES 

1n science and eng1neen ng 

Universi ty of California a t Los A 11 gdes • Uni,-ersity of Southern California 

The Graduate Study Council offers an Advanced Study Program tu enable qualified 

individuals to obtain Master uf Science Degrees. Under this program the participants 

are employed in their chosen fields of research and development at Lockheed 

Missile Systems Division while concurren tly pursuing graduate study. 

Eligible students must be U.S. citizens or members uf the Armed Services being 

honorably separated and holding B.S. Degrees in Physics, Applied Mathematics, 

Electrical Engineering, Mechanical Engineering or Aeronautical Engineering. 

If a sufficient number of qualified students apply, as many as 100 awards will be granted. 

Students are invited to contact their Placement Officer for additional information. 

GRADUATE STUDY COUNCIL 

~/l&t/MISSILE SYSTEMS DIVISION 

LOCKHEED AIRCRAFT CORPORATION. VAN NUYS, CALIFORNIA 



••••.•••.......••..•........••.•••..••••••••..•••....••••...........••.•••.•.................•••••••••••••.....•• . . . . . . . : .~+-. . 

F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

A4D, "SKYHAWK"-smallest, lightest 
atom-bomb carrier 

RB-66 - speedy, versatile 
jet bomber . . . .......••..••.•............................................................ ...................•................. . . . . . . . . . . 

A3D, "SKYWARRIOR"- largest C-124, "GLOBEMASTER"- world's : 
• carrier-based bomber largest production transport : 

DC-7 "SEVEN SEAS"-America's 
finest, fastest airliner . . 

··················································································•-•···························· 

Engineers: 
join this 

• • 

. 

. . . . . w1nn1ng 
team! 

: "NIKE"- supersonic missile selected : D558-2, "SKYROCKET"- first airplane 
! to protect our cities : to fly twice the speed of sound . . . .................•...........•.••..•..••.................................... 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fields: 
Mechanical design 
Structural design 
Power plant Installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Mlsslles 

e~:\---
Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

DDU 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
first in Aviation 

8 

C. C. LaVene, Employment Manager ... Engineering General Office 
3000 Ocean Park Blvd .... Santa Monica, California 
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The Development Of 

Automation In Metal Working 

This paper was contributed by the 
Materials Handling Division for pr-e
sentation at a joint session of the 
Materials Handling and Production 
Engineering Divisions at the ASME 
Diamond Jubilee Semi-Annual Meet
ing, Boston, Mass.-June 19-23, 1955. 

INTRODUCTION 
First of all, what are we talking 

about? Do we mean "automation" as 
a word that has recently caught the 
popular fancy, or do we look beyond 
the word to mean the automatic han
dling of work in process, or do we look 
beyond the handling and refer to the 
automatic control of work in process. 
Or do we mean, as some people have 
claimed, something beyond all this
a "second industrial revolution." 
Not an Industrial Revolution 

Let me say at once, lest there be 
any misunderstanding of what follows, 
that a broad look at these develop
ments over a period of several years 
indicates that this is not a second in
dustrial revolution, not a revolution 
at all, but a logical step in the evolving 
~cience of production methods. In this 
country we made our major shift from 
an agricultural to an industrial econ. 
omy- our industrial revolution, if you 
will- during the last half of the last 
century. 

The roots of this industry go much 
farther back, of course. Those who 
have visited Thomas Jefferson's home 
at Monticello are likely to conclude 
that here lived the father of automa
tion. Certainly Jefferson delighted in 
gadgetry to convey wine from cellar 
to dining table, to open doors, to tell 
him the direction of the wind, and to 
perform other chores. 

NOVEMBER. 1955 

By ANDERSON ASHBURN 

Special Projects Editor, "American Machinist" 

Edited by P. D. GERNHARDT 

But the first genius of automation 
seems to have been Oliver Evans who 
in the 1780's designed a grist mill in 
Philadelphia containing an ingenious 
combination of belt conveyors, screw 
conveyors, and endless-chain buckets 
that took the grain automatically 
through cleaning, grinding, and bolt
ing. The mill was automatic from the 
point at which the grain was unloaded 
from a wagon into the first hopper 
until the flour dropped through a 
chute into a barrel. This seems to be 
the first example of an automatic 
manufacturing process. The only 
thing Evans lacked was the word au -. 
tomation. There is some dispute as to 
whether E1vans built a mill incorpo
rating all of his patented devices. But 
we do know that Thomas Elliott built 
one a few years later in Virginia. 

And a quarter century later a Rus
sian traveler, Paul Svinin, was writing 
home, with some exaggeration, that 
everything in America was done with 
some special sort of machinery, even 
sawing rocks, cobbling shoes, making 
bricks, and forging nails. 

In England, Bentham and Brunel 
applied interchangeability, more or 
less unintentionally, in mechanizing 
the manufacture of pulley blocks. 
Bentham secured patents in 1791 and 
1793, and Brunel had a working mod
el of his special mortising and boring 
machines by 1801. By 1808 their 
plant was producing 130,000 blocks 
per year, and continued operation for 
many years until the iron block out
moded the wooden design. Strangely 
their principles were not picked up by 
others and it was a half century that 
interchangeability was introduced into 
England as the "American System." 

The American System 
Proposed by Whitney 

This "American System" was first 
proposed by Eli Whitney in 1812. We 
now know the French had attempted 
it in 1717 and 1785, the second at
tempt having been reported by Jeffer
son ( 5) . Whitney's methods were 
adopted by North and the Armories 
at Springfield and Harper's Ferry, 
then in more advanced form by Colt 
in 1854. 

By the time the Frenchman, Toc
queville, made his famous tour of 
America in 1835, he was able to report 
a conversation in which he asked an 
American sailor why his ship was built 
to last so short a time and was told 
that the arts of shipbuilding and navi
gation were making such rapid prog
ress that the finest vessel he could 
build would be obsolete in a few years. 
"In these words," wrote Tocqueville, 
"which fell, accidentally and on a par
ticular subject, from an uninstructed 
man, I recognize the general and sys
tematic idea upon which a great peo
ple direct all their concerns." 
Enter the Mechanical Engineer 

But it was in the last half of that 
century that we began to get really 
industrial. Civil and mining engi
neers had to make room for mechan
ical engineers. In the year 1880, when 
The American Society of Mechanical 
Engineers was founded, there were 
10,000 patents granted for labor-sav
ing machines. That was the year we 
achieved our first high-speed steel, 
though it was another 20 years before 
the familiar and basic 18-4-1 compo
sition was to be developed. 

Colvin gives us a vivid description 

(Continued on next page ) 
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of a metalworking shop of about 75 
years ago. He worked in the Rue 
Manufacturing Company in Philadel
phia. This firm produced a boiler 
feeder in a second-floor shop with 34 
machine tools. Power came by a sys
tem of belts and line shafts from a 
Corliss steam engine in the basement. 
This was a "big" 25-hp engine-for 
34 machines. Machine tools were haz
ardous affairs of exposed gears and 
uncontrolled drives. This shop ap
pears to have been rather typical of 
its day, perhaps better than the aver
age. 

AUTOMATICITY GAINS ACCEPTANCE 

Since then we have seen a steady 
spread of the automatic approach. 
We have but to look around to see 
that there is a high degree of automa
tion in the reduction of ore, the refin
ing of oil, the production of chemi
cals, the processing of food, the mak
ing of cigarettes-in fact, in almost 
every form of manufacturing except 
metalworking. 

This does not mean that the third 
of industry we call metalworking, that 
produces such a wide assortment of 
products from pins to battleships, 
from typewriters to automobiles, from 
wrenches to airplanes, is entirely back
ward. We had to evolve through many 
preliminary stages before the present 
concept of automation as applied to 
metalworking could be developed. 

Those machines of 75 years ago 
took a lot of skill. They also took a 
lot of brawn. All too often, they took 
a hand, an arm, or the life of the op
erator for good measure. 

Development of 
Meta/working Machines 

Metalworking history since then has 
been in part the development of ma
chines that take very little brawn, that 
make the operator far safer at work 
than he is at home, and that take con
siderably less skill to operate. Thus, by 
World War II it was possible to in
crease the volume of metalworking 
production about six times from the 
1938 prewar level to the 1943 peak 
because we could train a machine op
erator in a few hours for many jobs. 
In 1880, it took several years to train 
a machinist and it takes about as long 
in 1955. But today you don't need 
a machinist to run the average pro-

duction machine. ( Parenthetically, I 
need hardly add that this has not re
sulted in a reduced need for machin
ists, though it has certainly increased 
the need for machine operators. The 
machinist is still needed in the tooling 
stage and the simpler the machine op
eration becomes, the more complex is 
the tooling needed. 

This sixfold increase was accom
plished by approximately doubling the 
number of machines installed and 
tripling the hours of utilization. 

Standards Required 
But this was only part of the his

tory. We had to develop standards 
for fits, threads, tapers, for a thousand 
clements of both machine and product 
design. Too much credit could hardly 
be given to the ASME for the part it 
played in this necessary development. 

We had to develop machines with 
more power, and the generator and 
electric motor made this possible. We 
had to improve machine rigidity and 
find tools that would hold size longer. 
Better tool steels, then carbides, came 
to our rescue there. 

We had to develop a more accurate 
standard of measurement than the 
micrometer that the machinist had 
kept in his hip pocket along with his 
tobacco pouch for several years. The 
master gage block came to the rescue 
with a reliable standard. Then faster 
and more accurate measuring systems 
brought fixed-limit gages, optical, air, 
and electronic equipment into play. 
Interchangeable Parts 

It had all started with the advance 
from hand-fitted assembly to inter
changeable parts, a shift that became 
universally necessary whenever the as
sembly line was adopted. But the ac
curacy with which we could produce 
parts hasn't always kept up with the 
requirements for those parts. Thus we 
went almost the full circle and de
veloped selective assembly. This was 
practical only with gaging machines 
that automatically would sort parts 
into size groups and mark each part. 

To digress a moment, let us exam
ine this development. One of the 
places where selective assembly first 
became necessary was in automotive 
pistons. The original method was to 
weigh pistons and measure them, then 
stamp the weight and size class on 

each. By 1932, we had mechanized 
this operation. A description of the 
operation follows: 

"As the balance comes to rest, the 
operator notes the letter designating 
the weight of that particular piston. 
He picks up the weighed piston in one 
hand and places another piston on 
the balance with the other. While the 
balance is coming to rest with the sec
ond piston, he places the first one, 
head end down, over the proper sten
cil (there are 23) in the stamping ma
chine and pulls the trigger. This 
draws the spindle down about 9/ 16 
in. and compresses the spring shown 
in front. The spindle is then auto
matically released and the stencil 
strikes the piston, giving the desired 
mark. This is done as rapidly as the 
operator can handle the pistons and 
pull the trigger, which automatically 
returns to its idle position". 

In contrast to this we have the mod
ern automatic piston-gaging machine 
introduced a few years later. One ma
chine inspects and marks four pin hole 
sizes and ten skirt sizes, then sorts into 
twelve classes at 1700 per hr. 

A shop that made a lot of a product 
used to be operated on a process basis. 
A batch of parts would go to one spot 
for turning, then to another depart
ment for drilling, then across town to 
be hardened, then back to a third de
partment for grinding. When we had 
all the parts made, we'd take them 
across the street and put them to
gether- coming back to fix any that 
wouldn't fit. 

Assembly Line Is Born 

A basic change in this approach 
took place in 1913 when Henry Ford, 
presumably reasoning that if meat 
packers could take a pig apart on a 
chain conveyor, he could put a car to
gether on an assembly line, made hi:; 
famous innovation at Highland Park, 
Mich., attaining a production rate of 
10,000 cars a year. When detailed 
news of this was given by Colvin in 
a series of 16 articles in 1913 and 
1914, the first reaction was one of 
frank disbelief. A British paper com
mented, "No manufacturer can pos
sibly build that many cars in one 
year; and even if he could, he wouldn't 
be able to sell half of them." But the 

( Continued on page 30) 
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water has many uses 

Fortunately, not much water is used like this. 

Engineers know that America's greatest natural resource has many other 

vital uses. Supplying homes and industries with adequate water ... today 

and for the future ... is a job both challenging and rewarding ... one that 

merits the talents of America's best young engineers. 

Cast iron pipe plays an important part in that job. Today, practically 

every city in America-large or small-uses it for water and gas mains. Over 

60 American cities are still served by cast iron pipe laid over a century ago. 

That's why engineers turn to cast iron pipe for the efficient, economical 

distribution of water. 

CAST IRON PIPE RESEARCH ASSOCIATION 

Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 

® 

CAST~} IHON 

(lL\S'l' Ill()N J>JpJ~ 
NOVEMBER, 1955 

SERVES FOR 
CENTURIES 
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BOOMERANG 

A discussion on the origin, uses and 
theory of the boomerang. 

You perhaps are under the impres
sion that a boomerang is only a toy. 
Nothing could be further from the 
truth. For hundre::ls of years the 
"curved stick" has been employed as 
a weapon and for hunting. Just how 
effective as weapons are boomerangs? 
Do they really return to the launcher 
and if so, why? How are they used 
in hunting? What are the basic prin
ciples of their operation? We will 
attempt to answer these questions in 
the following paragraphs. 

It is generally thought that the 
boomerang is exclusively an Austral
ian device. Actually the boomerang is 
found almost everywhere in the world 
in one form or another. The Indians 
of the Southwestern United States 
have used boomerangs since prehis
toric times and still employ them in 
killing small game. The Horniman 
Museum of London has a special ex. 
hibit of primitive weapons. The old
e3t boomerang in their collection is 
about 3,500 years old and is still in 
usable condition. It was found in an 
ancient Egyptian tomb. 

Australia is the contemporary 
home of the boomerang for many of 
the bush tribes "down under" have 
never progressed to the point of de
veloping the bow and arrow. They 
have had to depend on the boomerang 
and as a result are highly skilled in 
its use. 

There are two types of boomerangs. 
They are the non-returning or hunting 
boomerang and the returning boomer
ang. The non-returning boomerang is 
a functional weapon while the return
ing type is used primarily for exhibi
ti::i:1 purposes. To illustrate the use of 
the hunting type let's suppose that you 
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By JERRY HERDAN, M.E., 'S7 

are an Australian aborigine and are 
investigating your chances for a good 
solid meal. You see a group of ducks 
about one hundred yards away. If 
you throw a rock at the ducks your 
chances of hitting them are practically 
nil. 

Few men can throw a stone that far 
with sufficient force or accuracy to 
kill small game. Throwing a club that 
far is even harder due to the greater 
size for a given weight. Now suppose 
you throw a boomerang at the ducks. 
It takes a straight flight path for 
many yards and then begins to rise 
so that its effective range is greatly 
increased. If you have aimed correct
ly, it 's ducks for dinner. Acting in 
your favor is the fact that the boom
erang is a relatively large missile, con
si::lering its range. It might be three 
feet from tip to tip and would have 
the effect of a scythe, literally mow
ing down anything in a three foot 
path before it. One question remains 
unanswered ; what caused the boom
erang to rise after traveling horizon
tally for a considerable distance? To 
answer this we must examine the con
struction of the boomerang. 

One side of the boomerang is com
pletely flat. The other side is curved 
to form an airfoil like the wing of an 
airplane. Looking down upon it we 
see that it has a bend in it. This bend 
might be anything from fifty to one 
hundred and twenty degrees, depend
ing upon what distance and path you 
wish it to take. The edges might be 
razor sharp; this is to increase its 
effectiveness as a weapon rather than 
to improve the aerodynamic qualities. 
In using the weapon, the thrower 
stands with the wingtip of it held in 
his hand. He brings his arm straight 
over his shoulder and throws the 
boom straight out. At the instant of 

release he gives it a snap to start the 
boom spinning. It proceeds on the 
level portion of its flight spinning in 
a vertical plane. As it travels through 
the air one "wing" is always meeting 
the air at greater velocity than the 
other. This causes an unbalanced force 
to act on the spinning boom. Anyone 
familiar with a gyroscope knows that 
if you try to push the axis of a spin
ing gyroscope in one direction it will 
always react by tilting in a direction 
at right angles to the plane of the 
original "push". This is what happens 
to the boom. At the same time the un
balanced force is laying it over into a 
horizontal plane the gyroscopic action 
(precession) is trying to "lift" it. In 
addition another action which we 
might call the "autogyro effect" is 
occurring. The forward component of 
lift of the airfoil is causing the boom 
to pick up both angular and forward 
velocity. In the hands of a skilled 
thrower these effects can be made to 
supplement one another and ranges as 
far as seven hundred feet or more can 
be achieved. 

Ma!ly people have the idea that 
boomerangs always return to the 
thrower. This is true of some of them 
but is by no means the limit of their 
capabilities. By giving the "wings" a 
slight twist in opposite directions the 
boom can be made to perform a num
ber of antics. It may be designed so 
that it will make circles in the air be
fore returning, wobble in flight, or 
hover like a helicopter. These return
ing type boomerangs are used for 
"Australian boomerang throwing" ex
hibitions. They are far more dramatic 
in effect than the hunting boom but 
have no practical application. The re
turning boomerang seldom has a 
sharp edge. 
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(;ross Transfer-Matic machine, equipped with 32 Wagner motou, mills, drills, bores, taps, reams and chamfers 72 tractor cylinder blocks in one hour. 

Outstanding Opportunities for Engineering Graduates at Waaner 
For many years, Wagner has been a leader 
among manufacturers of electrical and automo
tive products. Good positions and outstanding 
training programs are now open to qualified 
engineering graduates interested in product engi
neering, manufacturing, or sales. For your career 
opportunity with Wagner, sign up with your 
college placement officer to meet the Wagner 
representative. For further information , write 
to the Wagner Industrial Relations Division. 

CHECK THESE ADVANTAGES AT WAGNER: 

1. Good working conditions and salary. 

2. Advancement from within. 

3. Excellent group insurance and retirement p!::::1. 

4. Athletic and recreational programs and many other bene
fits and activities. 

OUTSTANDING TRAINING PROGRAM 

At Wagner you ' ll receive further training in the area of your own 
special interest and talents, whether product engineering, manu-

Waener Ele&ric Corporation 
ER2-55 6400 PLYMOUTH AVENUE:, SAINT LOUIS 14, MO., U.S. A. 

LOCKHEED HYDRAULIC BRAKE PARTS and FLUID ... NoRoL .. . CoMaX BRAKE LINING . .. AIR 
BRAKES ... TACHOGRAPHS .. . ELECTRIC MOTORS . .. TRANSFORMERS ... INDUSTRIAL BRAKES 
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NEWSTUFF 

DRILLING INVISIBLE HOLES 
General Electric's instrument makers 

have gone one-up on the old bromide 
about splitting hairs. They have drill
ed holes in hair and then threaded 
wire through the holes. 

The company's General Engineer
ing Laboratory uses a .001-inch 
drill, too small to be seen by the naked 
eye and so delicate it could be snapped 
or bent by accidental contact with a 
piece of paper tissue. 

By DANIEL R. CAPPS, B.S., E.E., '56 

It takes a microscope and a steady 
hand to thread such a tiny hole- -but 
GE instrument makers have succeed
ed in lacing one-mil wire, a thou
sandth of an inch in diameter, through 
something that is even smaller than 
human hair- a strand of nylon stock
ing. 

The laboratory uses this microscopic 
drill for such jobs as drilling tiny fuel 
injection nozzles, making orifices in 
leak disks that control the flow of gas 
into a vacuum chamber, and making 

LOUSE'S-EYE VIEW 
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To show the precision of a one-mil drill, one of the world's 
tiniest, General Electric instrument makers not only split a hu
man hair (center) but also threaded one-thousandth-inch wire 
through a strand of hair (right) and a strand of nylon stocking 
(left), which is thinner than hair. 

apertures for electron beams in sensi
tive X-ray equipment. 

Contrary to standard shop practice, 
drill operators must slow down the 
drill press to approximately 1,800 
r.p.m. when using the one-mil size. 
In drilling operations, the usual for
mula is the larger the drill, the slower 
the speed, but the formula works in 
reverse on the tiny drills. 

The ultra-sensitive drill press is lo
cated in the laboratory machine shop, 
where highly skilled instrument mak
ers are "on call" for many unusual 
tasks in connection with experimental 
developments. 

MICROSCOPIC DRILLING 

Shavings, seen through a microscope 
trained on a .001-inch drill, are pulled 
from a hole only a thousandth of an 
inch wide at the General Electric Com
pany's General Engineering Laboratory. 
The tiny drill is too small to be seen by 
the human eye. 

NEW STEEL 

A new grade of stainless steel con
taining little or no nickel was de
scribed recently in a paper read before 
the Cleveland Regional Technical 
Meeting of the American Iron and 
Steel Institute. 

Dr. Dennis J. Camey, author of 
the paper, is Superintendent of No. 
2 Electric Furnace Department at 
U. S. Steel's South Works in Chicago, 
Illinois. A patent application has 
been filed on the new product which 
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was developed through studies aimed 
at conserving nickel, currently m 
short supply. 

According to the author, more nitro
gen is us2d in the nickel-free and low 
nickel stainless steels than was 
thought possible prior to the study. 
He asserted that by the proper adjust
ment of the chemical composition of 
the steels - particularly with regard 
to the chromium and manganese con-
tents - sound ingots can be made 
with a nitrogen content of more than 
double the old limit. 

"This discovery opened the door to 
an entirely unexplored area for a re
duction in the use of nickel," he said. 

Dr. Camey, a native of Charleroi, 
Pennsylvania, is the author of some 
17 technical papers on subjects rang
ing from "Gases in Liquid Iron and 
Steel" to "Sampling and Testing of 
Sinter." His studies have embraced 

An ascending helicopter, its rotor tips lit by new high in
tensity identification lamps, traces an unusual pattern in this 
time exposure. Midway in the ascent, a flash bulb was used to 
"freeze" the helicopter in its climb. Heavy traces of light at 
bottom resulted from plane's hovering before the ascent began. 
New blade-tip lamps, ,capable of withstanding centrifugal forces 
of 1000 g, or 1000 times the force of gravity, were jointly de
veloped by Westinghouse lamp di-vision and Kaman Aircraft 
Corporation. Kaman devised helicopter lighting identification 
system under contract with U. S. Navy Bureau of Aeronautics. 

Photo-,c'Jurtesy of Westinghouse 
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COOKED CONCRETE 
This king-sized "pressure cooker" is used for a strange 

form of culinary art at General Electric's Power Transformer 
Department. 

Huge clam-shaped vat "cooks" concrete supports of cur
rent-limiting reactors under high temperatures and pressures in 
a wet steam~curing process developed by G-E engineers. The 
reactors, used in electrical systems, absorb the jolting shocks 
of short circuits. The concrete supports cure faster in the 
"cooker" and are many times stronger than normally cured 
concrete. 

practically the entire field of iron and 
steel making and the metallurgy of 
ferrous metals. 

He is a graduate of Pennsylvania 
State College where he received his 
B. S. degree in metallurgy in 1942. He 
continued his studies at Massachusetts 
Institute of Technology and there 
earned his Sc. D. in metallurgy in 
1949. From 1946 to 1949 he served 
as Research Assistant in metallurgy at 
both M.I.T. and at Carnegie Institute 
of Technology in Pittsburgh, Pennsyl
vania. He has also taken post-gradu
ate work at C.I.T., Harvard Grad
uate School of Business Administra
tion and Colorado University. 

Dr. Camey has held at South 
Works the posts of Physicist, General 
Supervisor of Research and Chief De
velopment Metallurgist prior to his 
present position in the Electric Fur
nace Department. In this time he has 
filed patent applications on a method 
of controlling the formation of crystals 
in molten metal as it solidifies, a 
method for producing low-sulphur 
blast-furnace iron, a method for pro
ducing rimmed-type, fully killed 

( Continued on page 35) 
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''DADDY'' 

DEFOE 
By BOB McCANN , I.E., '57 

An oil portrait of the late Luther 
Marion Defoe, beloved as "Daddy" 
Defoe by thousands of University of 
Missouri students during his half-cen
tury of service to the school, has been 
painted and given to the University 
by alumna Mrs. George C. Gundlach 
of Pass Christian, Mississippi. The 
oil portrait has been hung in the 
library of the College of Engineering. 

"Daddy" Defoe was born near Cal
ifornia, Missouri in 1860. He received 
his early education in the schools there 
and entered the University of Missouri 
as a student in 1881. That was the 
beginning of an association with the 
University which was uninterrupted, 
except for one or two brief periods, 
until his death in 1933. 

He received a certificate in pedagog
ics from the University in 1886. He 
was awarded an A.B. degree in 1893 
from Harvard University and later 
spent a year at Cambridge University, 
England, where he studied under Sir 
William Thompson, better known as 
Lord. Kelvin. 

Professor Defoe joined the Missouri 
faculty in 1892 as tutor in mathe
matics and was appointed assistant 
professor of mathematics in 1893, be
fore his leave to complete his degree. 
He was made professor of mechanics 
in engineering in 1903, a chair which 
he held until his retirement in 1932 
as professor emeritus. 

In 1892, Professor Defoe married 
Cora Alice Eitzen of Washington, 
Missouri, an honor graduate of the 
University. 
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He was a member of many nation
al professional societies and was elect
ed to the Columbia City Council m 
1908, 1910, and 1912. 

"Daddy" Defoe was chairman of 
the disciplinary committee of the Uni
versity from 1907 to 1925. It was 
during these years that he came to 
be an unofficial "Dean of Men" at 
the University and gained the respect 
and affection of all the students. 

At the time of Professor Defoe's 
death, in April 1933, the late Walter 
Williams, then President of the Uni
versity, praised his life, befitting the 
man who had come to be known as 
"Daddy'' Defoe to literally thousands 
of students and alumni of the Univer
sity. 

Dr. Williams said, in part: "Here 
he came a student a half-century ago, 
a student poor in purse but rich in 
ability and ambition. Here he served 
as student assistant, as instructor, as 

assistant professor and professor, as 
tutor, all in the best tradition of a 
great teacher. Here he practiced the 
code of the gentleman as he preached 
it to the thousands of students whc 
rejoice with us today because of the 
influence of his life upon their lives. 

"He had no children to perpetuate 
his name, but there are thousands of 
former students who cherish his name 
in their heart of hearts and call him 
"Daddy". He held no doctor's degree. 
Men and women called him doctor 
affectionately because he was a master 
of the finest of fine arts - the art of 
healing and helping human lives. 

"He knew books and the hearts of 
men. Books - his remarkable private 
library, thumbed with use, and his 
speech and conversation testified to 
his life of books. But he knew also 
the hearts of mtn, and turned aside 
oftentimes from the delights of the 

( Continued on page 35 ) 
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Dave Johnson asks: 

What's involved 
in production 

work at 
DuPont? 

JAMES L. HAMILTON is one of the many young 
engineers who have been employed by Du Pont 
since the end of the war. After service in the 
Navy, Jim got his B.S.Ch.E. from the University 
of West Virginia in June 1948, and immediately 
joined Du Pont's Repauno Plant at Gibbstown, 
N. J. Today, he is Assistant Superintendent of 
the dimethyl terephthalate area at this plant. 

A MORE COMPLETE ANSWER to Dave John
son's question about production work is 
given in "The Du Pont Company and the 
College Graduate." This booklet describes in 
detail the training, opportunities and responsi
bilities of engineers who take up this kind of 
work at Du Pont. Write for your free copy to 
E. I. du Pont de Nemours & Co. (Inc.), 2521 
Nemours Building, Wilmington, Delaware. 

PO 
REG . U. s. PAT.Off. 

amER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

WATCH "DUPONT CAVALCADE THEATER" ON TV 

NOVEMBER, 1955 

DAVID L. JOHNSON, JR., expects to receive his B.S.Ch.E. 
from the University of Kansas in 1956. He is very active in 
campus affairs, president of Alpha Chi Sigma and a member of 
several honorary engineering fraternities. Dave is interested in 
learning more about production work in the chemical industry. 

Jim Hamilton answers: 

Well, Dave, I've been doing production work at DuPont 
for about seven years now, and I'm still getting in
volved in new things. That's what makes the work so 
interesting-new and challenging problems arise all 
the time. 

To generalize, though, the duties are largely admin
istrative. That's why effectiveness in working with 
others is one of the prime requirements. Teamwork is 
important in research and development work, for sure. 
But it's even more important in production, because 
you work each day with people having widely differ
ent skills and backgrounds. 

A production supervisor needs a good understanding 
of engineering and scientific principles, too. He has to 
have that to get the best results from complicated 
equipment-but he doesn't necessarily need the spe
cialized training that goes with research .and develop
ment work. A real interest in engineering economics 
and administration is usually more helpful to him 
here than advanced technical training. The dollar 
sign's especially important in production work. 

It all adds up to this, Dave. If you enjoy teamwork, 
and have a flair for large-scale, technical equipment, 
then you'll find production work mighty rewarding. 
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It is an extreme honor and cer -

tainly cherished event when one 
receives his United States Citizenship. 

Professor Erik K. Henrikson and his 

wife recently received theirs at the 
U. S. Federal District Court House 

in Kansas City, Missouri. At the 
court house on Friday, September 30, 

Mr. and Mrs. Henrikson, along with 

about one hundred other persons rep
resenting twenty-two different nations 

took the impressive and solemn oath 

which ends the two and a half hour 
long citizenship proceeding. This does 

not mean that it takes only two and 
a half hours to become a citizen; Mr. 

and Mrs. Henrikson would readily 

explain that it took them almost six 

years. 
Professor Henrikson is originally 

from Haslev ( near Copenhagen), 

Denmark. He received his M. A. 
degree in Mechanical Engineering in 

Copenhagen. In 1947 Prof. Henrikson 

visited the United States for three 

months. In 1948, he and his wife re
turned to the U. S. to stay. The Hen

riksons have one son, Svend, who is 

working for his M.A. degree in Geol

ogy here. Svend is twenty-six years 

old and graduated from Rolla School 

of Mines and Metallurgy in 1953. 
Prof. Henrikson has written many 
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technical articles in Danish, German, 

and English. He has also written and 
edited several books. He is carrying 

on research here at the University on 
"measuring forces in metal cutting" 
and "developing improved methods of 

grinding cutting tools". 

We missed this gal, unintentionally, 

in our last issue when we introduced 

the lady engineers to you. She is Miss 

Pat Donaldson from Maryville State 
College. Pat is a member of Pi Phi 

Sorority and is in the division of Civil 
Engineering. She has chosen engineer -

ing because her Mother and Father 

are engineers and she intends to go 

into business with them. Pat likes to 

swim, play tennis and watch football 

games. 

Rumor has it that some of the boys 

in M.E. 351 are renting calculating 
machines to do those long thermal 
calculations. Again its only rumor, 

but we hear that the most modern 

machines available are .of vintage 

1930 or earlier; it takes quite a time 

just to figure what all those cranks 

are for! Which leads us to believe 
that one of the great inventions of our 

time has been overlooked - the 
"push button". 

By JERRY HERDAN, M.E. '57 

The Department of Electrical En
gineering of the University of Mis

souri at Columbia, Missouri has an

nounced the opening of power system 

analyzer service to electric utilities, 
engineering organizations, and other 

industries. It is expected that the an

alyzer board will be ready for use 

by February 1, 1956 for the following 
services: 

1. Load flow and regulation stud-
ies. 

2. Stability studies. 

3. Short circuit and fault studies. 

The installation of an A. C. net-

work analyzer board has been made 
possible by contributions from indus

trial organizations ,operating in the 

state of Missouri. 

The board will be available for 

service to any industrial concern ap

proximately twenty weeks of the year. 

During the balance of the time it will 
be used by the contributor companies 

for system studies and by the Uni

versity of Missouri for educational 
and research activities. 

The A. C. network analyzer board 

is located on the ground floor in the 
Electrical Engineering Division of the 

Engineering Laboratories Building. 

( Continued on page 24 ) 
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In support of our acclamation we offer this pie of Miss Judy Rissler, a Junior in ihe 
Home Economics School at Missouri. She is nineteen years old, five feet five inches tall 
and weighs one hundred and nineteen pounds. Dietetics is her major field of study; she 
has maintained a high "S" grade average therein. Campus activities in which she par
ticipates are Missouri Workshop and Home Economics Club. Her major hobbies are art 
and singing. She is a member of Chi Omega Sorority. 
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McDonnell "Voodoo", the most powerful jet fighter ever built in America. 

J-57 POWERED AIRCRAFT 

MILITARY 

F-100 F8U 

F-101 A3D 

F-102 B-S2 

F4D KC-135 

COMMERCIAL 

Boeing 701 

Douglas DC-8 

MECHANICAL ENGINEERS are concerned with 
many phases including experimental testing 
and development, mechanical design, stress 
and vibration analysis, combustion research, 
heat transfer and nuclear reactor development. 

AERONAUTICAL ENGINEERS work on innumer
able internal and external airflow problems 
concerned with design, development and 
testing of aircraft powerplants. Some who 
specialize in analytical engineering forecast 
engine-airplane combinations a decade in 
advance of design. 

ELECTRICAL ENGINEERS directly contribute 
their specialized skills to the analysis and 
development of controls, systems and special 
instrumentation. An example is the "Plotto
mat" which automatically integrates and plots 
pressures, temperatures and air angles in 
performance testing. 

create the top aircraft engines 

An aircraft powerplant is such a complex machine 
that its design and development 
require the greatest variety of engineering skills. 
Pratt & Whitney Aircraft's engineering team 
has consistently produced 
the world's best aircraft engines. 

The best planes are always designed 
around the best engines. Eight of the most 
important new military planes are powered by 
Pratt & Whitney Aircraft J-57 turbojets. 
The first two jet transports in the United States 
will use J-57s. Further, no less than 
76 percent of the world's commercial air transports 
are powered by other Pratt& Whitney Aircraftpowerplants. 

Such an enviable record can only be built 
on a policy which encourages, recognizes and 
rewards individual engineering achievement. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 

CHEMICAL ENGINEERS, too, play an important 
role. They investigate the chemical aspects of 
h.,a.t-producing and heat-transferring mate
rials. This includes the determination of 
phase and equilibrium diagrams and exten
sive analytical studies. 

METALLURGISTS investigate and develop high 
temperature materials to provide greater 
strength at elevated temperatures and higher 
strength-weight ratios. Development of 
superior materials with greater corrosion 
resistance is of major importance, especially 
in nuclear reactors. 

. _, 

foremost 

of aircraft 

WORLD'S MOST POWERFUL production air
craft engine. This J-57 turbojet is in the 
10,000-pound thrust class with considerably 
more _power with afterburner. 



NEW RECIPES 
By CHARLENE KORANDO, Ch. E., '59 

EDITOR'S NOTE - Many of our 
freshmen have had experience in in
dustry before attending college. They 
hrive a good idea of what they want 
to do when they graduate. Miss Kor
ando has had experience in the chem
ical field and is currently studying 
for an engineering degree in that 
field. The following article is based 
on information which she acquired 
while employed by the Ralston Purina 
Company in St. Louis. 

The farm animals of today enjoy 
the benefits of 50 years of nutritional 
research. Today the feed manufactur
ers provide almost a dozen vitamins, 
10 essential amino acids and over half 
a dozen minerals for a balanced diet. 

Through the use of scientific re
search which has determined the nu
tritional requirements of the various 
animals and the use of by-products 
to provide these requirements, the 
modern feed industry can supply the 
farmers with economical and pro
ductive rations. 

At the beginning of this century it 
took 13 pounds of feed to obtain a 
dozen eggs. Today the same yield 
can be obtained with less than 6½ 
pounds at a cost of 10% less per 
pound. 

An examination of some of the 
specific ingredients used in the feeds 
will show why this is possible. 

Among the first to benefit from 
these new developments were the 
poultry raisers since most of their 
ration needs are satisfied by manu
factured feeds. Com, which formerly 
supplied the carbohydrates and was 
therefore the source of energy in poul
try diets, has been partially replaced 
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by animal fats unfit for human con
sumption. These inedible fats became 
surplus when detergents replaced 
soaps in the American home. The ca
loric value of fats as a source of energy 
is 2½ times that of carbohydrates. 

Carotene (plant form of Vitamin 
A) in poultry diets determines the 
color of the bills and feet of the birds 
and the color of the egg yolks. It was 
shown by experiment that the caro
tene content of eggs laid by hens fed 
alfalfa was much higher than that ,ob
tained from the eggs of animals fed 
carotene dissolved in oil. It has been 
suggested that alfalfa carries a factor 
which assists in the utilization of 
carotene. 

It was discovered rather by acci
dent that poultry fed scraps of meat 
grew faster than poultry fed entirely 
on grains and whatever they happened 
to scratch for themselves. Meat scrap 
and fish meal, by-products of the 
meat packing and fish processing in
dustries, are used to supply some of 
the proteins in poultry diets. 

These products contain the B vita
mins of which Vitamin B-12 is appar
ently the most potent and therefore 
the most important and are collective
ly called the APF ( animal protein 
factor) complex. University of Con
necticut workers have reported that 
7.5% of animal protein concentrates 
greatly improves the efficiency of the 
feed. 

For swine and cattle feed, manufac
turers have provided a series of sup
plements and concentrates to be fed 
along with local grain and pasture 
forage. 

Plant proteins supplied by soybean 
meal, cottonseed meal, peanut meal 
and linseed meal which are by-prod
ucts of the vegetable oil industry are 

deficient in amino acids, particularly 
methionine. The fermentation prod
ucts of certain types of bacteria 
have been demonstrated to contain 
these missing APF products. With 
new and lower prices of artificially 
cultured feed grade methionine, it is 
possible to make the vegetable pro
teins comparable to animal proteins 
from an amino acid standpoint. 

Now available in synthetic form is 
Vitamin A needed for maximum pro
tein utilization during early growth. 
Commercial users will no longer be 
faced with investments of large sums 
of money for huge inventories of fish 
oils which are subject to deterioration 
on standing. 

In addition to proteins and vita
mins these supplements and concen
trates provide the right amounts of 
the trace minerals. Iron, copper and 
cobalt are necessary to prevent ane
mia. Cobalt is also a part of the Vita
min B-12 molecule. Iron is a part of 
the red pigment molecule ( hemoglo
bin) in blood. Copper is an essential 
element that catalyzes the formation 
of hemoglobin; without it hemoglobin 
building cannot take place. Iodine is 
necessary to the thyroid gland which 
controls the rate of metabolism. Man
ganese is needed for normal repro
duction. 

Scientific research carried out by 
government, university and industrial 
laboratories have made possible the 
ever-increasing production of animal 
products at rates greater than nature 
ever intended. 

NOTE: The Author gratefully 
acknowledges information supplied 
by T. f. Potts, Manager of the Ana
lytical Laboratories, Ralston Purina 
Co . 
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I A Campus-to-Career Case History 

Emmett Smith, E.E., '50, supervises operation of the training switchboard which he originally helped to design • 

... Didn't Know There Was Such a Job,. 

"Communications have always been one of my 
main interests-in the Navy and at the University 
of Michigan. So I was very happy when the 
Michigan Bell Telephone Company invited me to 
visit their headquarters to talk about a job. 

"In Detroit I had a chance to look at a number 
of departments, including one I'd never heard of 
before, the Traffic Department. I found that, in 
addition to the engineering of switchboards, it in
volved the supervision and handling of calls. It 
struck me like a wonderful opportunity to combine 
staff engineering and field management. 

"My first impression was right, too, because my 
work covered both. First, I had on-the-job train-

ing assignments in several different kinds of offices 
-local, Long Distance, dial and manual. Then I 
worked in engineering, translating estimates of 
future growth into the actual number of circuits 
and switchboard positions required. 

"Now I'm supervising the operation of one of the 
boards I helped engineer. Briefly my job is to see 
that my district gets the kind of equipment it needs 
and that what we have is working properly. An
other major part of my job is advising the super
visors of the Long Distance operators. I like this 
because it means working with people, too. 

"Needless to say, I'm happy with my job. A job 
I didn't even know existed." 

Emmett Smith's job is with a BeH Telephone 
Company. There are similar opportunities for 
engineers with Bell Telephone Laboratories, 
Western Electric and Sandia Corporation. BELL TELEPHONE SYSTEM 

I j 

L----------------------------------------------------------------------------------~ 
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New On Faculty 
By SHELTON EHRLICH, M.E. '57 

A new year is beginning, accompa
nied by many new faces. One, in par -
ticular, belongs to our new chairman 
of the Industrial Engineering depart
ment. He is Dr. Eastman, currently 
from Georgia Tech. Dr. Eastman re
places George Elliot who has joined 
the staff of the Sandia Corporation. 

Dr. Eastman was born in Dayton, 
Ohio and was raised in Springfield 
where his father was a county engi
neer. Upon receiving a B.A. degree 
in accounting ( 1940 Antioch College) 
he began his career with an aircraft 
parts manufacturer. When the sec
ond World War started, he joined the 
Army and rose to the rank of cap
tain. He was discharged in 1946. By 
1948 he had completed his work for 
an M.S. degree in Industrial Engi
neering at Ohio State. He continued 
further at Penn. State where he work
ed on his doctorate degree. In 1951, 
upon completing his thesis on engi
neering economy, he was awarded the 
first Ph.D. in Industrial Engineering 
ever given by Penn. State. 

Dr. Eastman believes that engineer
ing professors should work in indus
try during the summer. Following 
through on his theory, he has worked 
for many companies during the sum
mer months. To mention a few: 
Standard Products Engineering Co., 
American Can Co., and Jeffery Man
ufacturing Co. 

He is a registered engineer in the 
State of Georgia, a member of the 
American Material Handling Society, 
American Society of Engineering Ed
ucators and the American Institute of 
Industrial Engineers. He served in the 
capacity of business manager of the 
latter organization's publication "In
dustrial Engineer." 

Dr. Eastman is married and has 
three children, the newest addition to 
the family being just seven weeks old. 
When he occasionally finds some free 
time, Dr. Eastman enjoys collecting 
stamps and swimming. 

We wish to extend a warm and 
friendly welcome to Dr. Eastman, and 
hope that his stay here at Missouri 
will be a long and happy one. 
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( Continued from p,JJge 18 ) 

Adjacent to the operators room there 
are a conference room and an office 
and records room. All rooms are 
specially lighted and air conditioned. · 
The board is of Westinghouse manu
facture, operating on 440 cycle power. 
It is comprised of the following major 
components: An instrument and con
trol desk, containing the master in
struments with automatic scale selec
tor to select correct current scales of 
these meters, circuit metering selector 
equipment, and remote controls of es
sential circuits to the M. G. set. A 
recording desk or plotting table with 
space for 400 circuits. 

The A. C. network analyzer board 
will be operated under regulations and 
policies formulated by an advisory 
committee consisting of one represent
ative appointed by each of the con
tributing companies and three repre
sentatives of the University. The lat
ter members will be the Dean of the 
College of Engineering, the Chairman 
of the Electrical Engineering Depart
ment and the Supervisor of the an
alyzer. Professor J. C. Hogan, Asso
ciate Professor of Electrical Engineer
ing, will act as supervisor of the an
alyzer program. Professor Hogan 
holds a Ph.D. degree from the Uni
versity of Wisconsin and has been a 
member of the Electrical Engineering 

Dr. Eastman 

faculty since 1947. He has had con
siderable industrial experience and is 
thoroughly cognizant with the tech
niques involved in making analyzer 
board studies. Professor J. R. Tudor, 
Assistant Professor of Electrical Ein
gineering, will act as associate super -
visor. Professor Tudor holds an M.S. 
degree from this institution and has 
been on the department faculty since 
1952. He has had several years prac
tical experience in the power utility 
field during which time he assisted in 
making network analyzer board stud
ies. In addition there will be avail
able one or two graduate student as
sistants who will act as operating per -
sonnel. 

The service charge to non-contrib
uting companies for the use of the 
board will be $125 per eight-hour day, 
starting at 8 a.m. on any day, except 
Saturdays, Sund~ys, and legal holi
days. For any aaditional hours used 
in any day, and/ or any hours used 
on Saturdays, Sundays, or legal holi
days, the service charge is $20 per 
hour with a minimum of $40. 

The objectives of the program an~ 
many. The location of an A. C. net-, 
work analyzer board at the Univer.: 
sity of Missouri at .Columbia, Mis
souri will provide ·a centrally-located 
engineering service to the Utilities op
erating within the state of Missouri. 
Moreover, it will be in a position to 
serve the many companies located in 
the mid-western area of the United 
States. In providing this service, the 
Department of Electrical Engineering 
expects to promote closer relationships 
between engineers in industry, mem
bers of the engineering faculty and 
students who are interested in power 
system engineering. Both undergrad
uates and graduate students will have 
the opportunity to become closer ac
quainted with the practical problems 
of power transmission and modern 
methods of their solution: The inter
change of ideas between practicing 
engineers, faculty and students will 
stimulate interest in the power field 
among students and will foster dis
cussion of important problems which 
may be of mutual benefit to industry 
and the College of Engineering. 

( Continued on page 28) 
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Apart, they're liquid . .. together, they're solid 
-and this strange reaction helps make parts for your car 

... your television set ... and even your tableware 

BY THEMSELVES, these two liquids flow as freely as 
water. Yet when poured together they quickly turn into 
a solid- harder than many metals. 

THESE AMAZING LIQUIDS which become a solid, 
without applying heat or pressure, are man-made chem
icals- one called a resin, the other a curing agent. The 
chemists have coined the name, epoxy, for the resulting 
plastic. 

FROM YOUR KITCHEN to the automobile plant, you 
will find epoxies now at work. In the latest tableware, 
they seal knife blades in their handles, keeping them 
everlastingly tight. 

Epoxies are being used to make huge dies to stamp 
out automobile parts, airplane wing sections, and other 
varied shapes. These dies can be made in little more 
than half the time it takes to make all-metal dies, and 
at substantial savings, too. 

BAKELITE, VINYLITE, and KRENE Plastics PYROFAX Gas 
SYNTHETIC ORGANIC CHEMICALS LINDE Silicones 
Dynel Textile Fibers ELECTROMET Alloys and Metals 

NOVEMBER, 1955 

DELICATE PARTS for television, radio, and other elec
tronic equipment are embedded in epoxies to protect 
them from moisture and vibration. 

MANY INDUSTRIES now are looking to epoxies for 
help in making better things for you. Developing and 
producing epoxies-as well as long-familiar plastics
is one of the many important jobs of the people of 
Union Carbide. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES and PLASTICS. Write for booklet F-2. 

UNION CARBIDE 
AND CARBON CORPORATION 
30 EAST 4·2ND STR E ET ill!! NEW YORK l 7 , N. Y • 

In Canada : UNION CARBIDE CANADA LIMITED 



Dean Croft congratulates Max Richardson 

First Westinghouse Achievement Scholarship 
Awarded at Missouri 

Max C. Richardson, a junior in the 

College of Engineering at the Univer

sity of Missouri, was awarded the 

Westinghouse Achievement Scholar -

ship at a meeting of the Engineers 

Club Tuesday evening, Sept. 20, in the 

Memorial Student Union. 

The award, the first of five similar 

awards to be given by the Westing-

house Educational Foundation, 1s 
valued at $500. 

Mr. Richardson, who has a 3.59 
grade average in chemical engineer -
ing, was chosen by a faculty com
mittee on the basis of achievement 
and demonstrated leadership. Candi
dates for the award were selected 
from juniors in the electrical, mechan
ical and chemical fields of engineering. 

Concerning Centennials, Celebrations, and Alumni 
You may have heard it before, but 

it bears repeating. This is our Cen
tennial year and we are really plan
ning to celebrate. The activities will 
center about St. Pat's week. We're 
hoping that our alumni will be well 
re;)resented. Just as the Engineer's 
Club is the focal point for all under
graduate activities, so is the Alumni 
Association the focal point for grad-
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uate activities. Alumni who wish to 

join this association should renew 

their membership as soon as possible. 

The dues are two ,dollars per year 

and should be mailed to E. J. Vreden

burg, Secretary of the Alumni Associ

ation, College of Engineering, Colum

bia, Missouri. Shamrock subscription 

is included in this fee. 

A TRIBUTE 
TO MIZZOU 
By SHELTON EHRLICH, M.E., '57 

Every one of us has been confronted 
at one time or another with the query, 
"How does the University of Missouri 
rate as an engineering school?" The 
attempt to answer this raises another 
question, How do you rate a school 
and in this particular situation, - an 
engineering school? 

In rating schools you could use 
several approaches. You could investi
gate the physical facilities of the cam
pus and judge the school on the cap
ital investment. If this approach did 
not seem fair, you might tabulate the 
degrees of the instructors and compare 
schools on the number or percentage 
of Ph.D's on the staff. Another 
approach to the answer would be to 
see what proportion of the graduates 
of the particular school you are in
vestigating were successful engineers. 
To me it seems that the only fair 
criterion for judging is the latter. If 
we accept this presumption, then we 
are immediately faced with another 
dilemma: where do you find a list of 
successful engineers? 

A yearly publication entitled 
"Who's Who in Engineering" shows 
a list of successful engineers. A study 
of the 1954 edition of this publication 
was made by Charles J. Baer, Assist
ant to the Dean, University of Kan
sas, School of Engineering and Archi
tecture, Lawrence, Kansas. This study 
is basically divided into two parts, a 
listing of schools by total of alumni 
included in the publication and a list
ing by proportion of included alumni 
to total alumni. Although Missouri 
ranks thirty-eighth in the listing of 
total alumni included, it ranks fifth in 
the listing by proportion. In other 
words, your chances of making 
"Who's Who in Engineering" are al
most twice as good if you graduate 
from the University of Missouri than 
if you would graduate from M.I.T. 

We need no longer fear the question, 
"How does M.U. rate as an engineer
ing school?" We can now go forth 
armed with statistics which prove 
that "Old Mizzou'' is "best." 

THE MISSOURI SHAMROCK 
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WHY THIS SIGN 

IS YOUR GUIDE TO 

FINER TELEVISION 

RCA's 36 years' experience 

is yours to share In TV

black-and-white or color 

To pioneer and develop television, in color 
as well as in black-and-white, called for a 
special combination of practical experi
ence, great resources and research facili
ties in the fields of communications and 
electronics. 

RCA was well qualified to do the job: 
EXPERIENCE: RCA has been the recog
nized leader in radio communications 
since its formation thirty-six years ago. 
Its world-wide wireless circuits, estab
lished in 1919, and its development of 
electron tubes, laid the groundwork for 
radio broadcasting in 1920 ... and the 
first nationwide radio network in 1926. 

Radio broadcasting led to television
and in 1939 RCA made history by intro
ducing black-and-white TV as a service 
to the public. 

Dr. V. K. Zworykin of RCA invented 
the Iconoscope, or television camera tube, 
and he developed the Kinescope, now uni
versally used as the picture tube. 
RESOURCES: Pioneering and develop
ment of color TV has been one of the 
most challenging and expensive projects 
ever undertaken by private industry. To 
date, RCA has spent $50,000,000 on color 
TV research and development, in addi
tion to the $50,000,000 previously spent 
in getting black-and-white TV "off the 
ground" and into service. 

RESEARCH FACILITIES: RCA has one 
of the most complete, up-to-date labora
tories in the world-the David Sarnoff Re
search Center at Princeton, N. J. It is the 
birthplace of compatible color television 
and many other notable electronic devel
opments. 

No wonder that you can turn to RCA 
to find all of the essentials of quality and 
dependability born only of experience. 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de
velopment, design, and manufactur
ing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora
tion of America, Camden 2, N. J. 

RADIO CORPORATION 
OF AMERICA 

Electronics for Living 
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Nearly all guided missiles require specialized and highly 
advanced electronic systems of miniature proportions. These 
systems may include servo-amplifiers, microwave receivers 
and transmitters and extremely efficient though compact 
power supplies. The performance objectives for this equipment 
would be difficult in conventional engineering applications. 

At Hughes, the achievement of such objectives in the very 
limited space and under stringent environmental conditions of 
the modern guided missile provides an unusual challenge to 
the creative engineer. 

Positions are open for Engineers or Physicists with experi
ence in systems analysis, electronic guidance systems, infrared 
techniques, miniature control servo and gyro systems, micro
wave and pulse circuitry, environmental testing, systems main
tenance, telemetering, launching systems and flight test 
evaluation. 

Scientific and Engineering Staff 

HUGHES 
RESEARCH ANC CEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 

AROUND THE COLUMNS 

( Continued from page 24 ) 

Three professors .of electrical engin
eering at the University of Missouri 
attended the National E1lectronics 
Conference Oct. 3, 4, and 5, in Chi
cago. Attending the three-day confer
ence were Dr. C. M. Wa[is, chairman 
of the department· of electrical engin
eering; Dr. Donald L. Waidelich, and 
Dr. G. V. Lago. The conference was 
sponsored by the Institute of Radio 
Engineers and the American Institute 
of Electrical Engineers. 

Dr. Lago read a pq-per on "A Syn
thesis Procedure for ' Sampled Data 
Systems," and Dr. Waidelich present
ed a paper entitled "Design of Opti
mum Phase-Shift Oscillators." 

Dean Huber 0 . Croft has an
nounced that the Board of Curators 
accepted an offer of $6,657 and an 
additional $7,500 from the U.S. 
Army Corps to continue a grant for 
research by the Department of Civil 
Engineering. Dr. Adrian Pauw, associ
ate professor of civil engineering, will 
conduct the project entitled "Basic 
Research in Force Relaxation Meth
ods". The grant will expire Aug. 31, 
1956. 

On Wednesday evening, September 
28, the Engineer Wives' Club met for 
the first time this year. The meeting 
was held at the now remodeled Read 
Hall. Election of officers was held. 
The new officers are: Vice-president, 
Mrs. E. Lee Ward; Secretary, Mrs. 
Bob Haist ; Treasurer, Mrs. Bruce 
Jorden. Chairman of committees are: 
Social chairman, Mrs. Jim Glass; Re
porter and Property, Mrs. J. T. Batt
enberg; Membership, Mrs. James 
Musgrave; and Historian, Mrs. Jack 
Harrison. 

Antidisestablishmentarianism: we 
can spell it, but what does it mean? 

EVER EAT CAFE 
9th and University 
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This analogue computer, a pioneer in this age of "think
ing machines", was developed by Standard Oil scientists. 

New Electronic "Engineer" 

Solves Tough Refinery Problem 

THE MEN who design modern oil refineries 
need specific information about temperature 
distributions in different parts of pressure 
vessels. Such information, essential to safety 
and efficient operation, is often extremely 
difficult to obtain by conventional mathemat
ical methods. 

Scientists at Standard Oil's Whiting lab
oratories recently developed and built an 
electrical analogue capable of simulating spe
cific conditions within a refinery unit still in 

the design stage. Using this device, they could 
determine in advance the temperature dis
tribution in the joint between two pressure 
vessels having a common head. Thus they 
were able to duplicate in 20 seconds the heat 
stress picture within the unit during an 8 hour 
start-up to shut-down period. 

Creative scientific thinking made possible 
this constructive achievement by engineers 
who have chosen to build their careers at 
Standard Oil. 

Standard Oil Company 
910 South Michigan Avenue, Chicogo 80, Illinois 
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AUTOMATION 

( Continued from page 10) 

documentation was convincing and the 
assembly line spread rapidly, became 
the basis of our system of mass pro
duction. 

But it is a mistake to think of this 
as automation, though it was an es
sential step in that direction. For th~ 
assembly line led naturally to the 
product approach, not just for assem
bly but for all the preliminary opera
tions. As machines became more spe
cialized, it was possible to make them 
increasingly automatic in operation. 

The Early Transfer Machine 

Next came the combining of two or 
more operations on a single machine 
bed. It is hard to i!:!entify just when 
this first happened, but the first true 
transfer machine appears to have been 
the one built at the Morris automobile 
plant in Coventry, England, in 1924. 
This machine was 181 ft. long, 11 ft. 
4 in. high, and 11 ft. wide. It weighed 
more than 300 tons and produced fin
ished cylinder blocks from rough cast
ings, removing about 40 lb. of metal. 
There were 53 operation stages and 
81 electric motors with a combined 
rating of 267 hp. It was actually a 
collection of standard machines at
tached to a continuous bed with a con
tinuous table mounting the fixtures 
and jigs and a common control shaft 
to time the motion of all the heads. 
Cycle time on the machine was 4 min., 
with duplex lines handling blocks al
ternately for boring and other opera
tions requiring more than 4 min. 

A few years later, in 1929, Graham
Paige Motors installed a system for 
operations in their cylinder depart
ment which included automatic jigs 
and fixtures with transfer bars to 
move work from machine to machine 
in which all the basic elements of a 
modern transfer machine were present. 

By this time we had begun to real
ize that there was little point in cut
ting machining time from 90 sec. to 
70 sec. if it took 13 min. to load the 
work into the machine and 2 hr. to 
get hold of the crane to move it on to 
the next machine. Materials handling 
was recognized at last as the essential 
element it was. 

Now we 1::egin to see instances of 
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all these developments being tied to
gether efficiently into the automatic 
production of a metal component. A. 
0. Smith did it first in 1920 with auto 
frames and somewhat later Budd 
Wheel did it with car wheels. There 
were many such isolated cases over 
the years, I am sure, but we are handi
capped in tracking them down because 
they were considered to be so special
ized as to be of little interest to others. 
Automation had not yet emerged as a 
principle, though it certainly existed as 
a fact. 

WHAT Is AUTOMATION? 

Let us pause to take a look at this 
suddenly popular, often misunder
stood word "automation." The word 
itself is now the simplest thing in the 
whole complex picture, for the lexi
cographers have- already traced the 
history of it, and written a definition 
for it. 

The word was coined by D. S. Har
der of Ford Motor Company in 1947. 
Someone had asked for means of han • 
dling parts in process without the de
lays caused by the human element. 
"What we need," said Harder, "is 
more automation." It is possible that 
other people had coined the same word 
before, but this time it stuck. The 
name was applied to a special task 
force at Ford assigned to mechanize 
the loading and unloading of new 
equipment. The initial emphasis was 
on presses. The "iron hand" to feed 
presses had already been developed 
at Fisher Body, and this and other 
devices were adapted to a whole series 
of press operations. 

The word automation first appeared 
in print in American Machinist for 
October 21, 1948. LeGrand at that 

time defined it as " ... the art of ap
plying mechanical devices to manip
ulate workpieces into and out of equip
ment, turn parts between operations, 
remove scrap and to perform these 
tasks in timed sequence with the pro
duction equipment so that the line can 
be wholly or partially under pushbut
ton control at strategic stations." 

The editors of Merriam-Webster's 
International Dictionary plan now to 
define the word in their next edition 
thus: "automation, n, 1. The act or 
technique of making a manufacturing 
process fully automatic. By this tech-

nique parts are moved into and out 
of machines without being handled by 
human operators. 2. The state of be
ing automatic. 3. Automatic opera
tion, as of a machine." 

Harder has since said, and I think 
that most will agree, that automation 
is more than this, that it is "a philos
ophy of manufacturing" and the orig
inal definition must be broadened to 
include design of parts, methods for 
their manufacture, and production
tool control systems. Alspach has de
fined automation simply and concise
ly as "continuous automatic produc
tion." 

High-Speed Machining 

Credit also should be given to the 
development of high-speed machining 
for the impetus it has given to auto
mati0!1. At about the time that Ford 
first was working on the automation 
of presses, and before it had been ap
plied to metal-cutting oi:;erations, sev
eral hardy souls in widely scattered 
shops began to experiment with cut
ting speeds much higher than those 
conventionally recommended. Draw
ing on these experiences, and the work 
of researchers here and abroad, Tan
german wrote a series of articles in 
1948, 1949, and 1950 that started a 
controversy of considerable propor
tions, that made "high-speed machin
ing" a popular term, that stimulated 
several research projects, leading to 
the concept of optimum machining 
rates and that appears to have caused 
a rather common shift to speeds well 
above the accepted handbook values 
when tools and equipment permit. 1 t 
followed naturally that the shorter 
machining times made the same old 
loading time rather ridiculous and 

pushed the development of automation 
to redress the balance. 

Automatic Machine Control 

Now we have to go back a century 
and a half to find the origin of auto
matic machine control, back to 1801 
and the Frenchman, Joseph Marie 
Jacquard, and his pattern loom con 
trolled by punched-cards linked to
gether in a chain. The Jacquard loom 
is still used today, in countless varia
tions, to produce rugs, tapestries, lace, 
and embroidery. 

( Continued on page 32 ) 
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FROM TALC TO TRAP ROCK ••• 

Where uniform particle size is a must, industry uses wire 
cloth to screen materials. It may be an extremely fine 
wire cloth with 160,000 openings to the square inch ... 
for talcum powder or for laboratory metallurgical analy
sis. Or it may have only four openings per square foot and 
be woven of heavy rods to withstand the constant pound
ing of crushed rock. 

Between these extremes, the great variety of weaves, 
weights, meshes and metals makes possible 10,000 differ
ent specifications for screens designed to withstand abra
sion, chemical corrosion and wide ranges in temperature. 

In its hundreds of uses, wire cloth sizes, screens, filters, 
grades, cleans and helps process everything from paper to 
petroleum. It is indispensable to the food and chemical 
industries . . . to mining and manufacturing . . . to 
ceramics and construction. 

AMERICA WORKS LIKE THAT ••• 

In America, science and skill have the opportunity and 
the incentive to contribute their threads of achievement 
to the fabric of living. And their progress is paced by 
America's all-seeing, all-hearing and reporting Inter
Communications System. 

THE AMERICAN INTER-COM SYSTEM ••• 

Complete communication is the function and contribu
tion of the American business press ... the industrial, 
trade, business and professional publications that are 
edited to meet the needs of men in business, science 
and industry. 

NOVEMBER. 1955 

COMMUNICATION IS OUR BUSINESS ••• 

Many of the textbooks in which you are now studying 
the fundamentals of your specialty bear the McGraw
Hill imprint. For McGraw-Hill is the world's largest 
publisher of scientific and technical works. 

After you leave school, you will want to keep abreast 
of developments in your chosen profession. Then one of 
McGraw-Hill's many business magazines will provide 
current information that will help you in your job. 

A CAREER FOR YOU ••• 

To a few 1956 engineering graduates, "McGraw-Hill" 
will mean "writing" as well as " reading." 

If you are interested in becoming an engineering editor, 
write our Personnel Relations Department-now-about 
your qualifications for an editorial career. 

McGRAW-HILL 
PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET 

NEW YORK 36, N. Y. 

HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATIO"I 
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STEEL IS 2 TO 3 TIMES 
STRONGER THAN CAST IRON 

STEEL IS 2½ TIMES A 
S RIGID 

AS CAST IRON 

STEEL COSTS 1/J AS MUCH 
PER POUND AS CAST IRON 

thoughts to 
think about 

FIGURE the facts yourself. Only 
40% as many pounds of metal are 

needed to build a machine part from 
steel as from cast iron. Furthermore, 
each pound of steel costs a third 
as much as iron. As a result, basic 
material costs using steel are about 
15% of the costs using cast iron. 

The large initial saving in material 
cost makes it possible to fabricate 
machine designs from steel at sub
stantial reductions in cost. 

PRESENT ► 
WELDED STEEL 

DESIGN 
Cost $378.34 

◄ ORIGINAL 
CONSTRUCTION 

Cost $664.33 

Compare the two gear cases shown. 
The original cast construction cost 
$664.33. Changing to welded steel 
design has cut this cost to $378.34 
... a 43% reduction in cost. In addi
tion, scrap loss from metal defects 
has been entirely eliminated. Less 
material has to be left on for machin
ing since distortion has been mini
mized. 

According to leadin~ product engi
neers, low manufacturing costs are of 
prime importance. As a student engi
neer, therefore, it will pay you to 
keep abreast of progress in designing 
for welded steel. Write for further 
information. 

THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 

The World's Largest Manufacturer 
of Arc Welding Equipment 
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AUTOMATION 
( Continued from page 30) 

Punched tape found many other ap
plications. Most of you can remem
ber the player piano. In 1887, Talbert 
Lanston invented the monotype, first 
produced in 1897, in which a punched 
tape govern the casting and assembly 
of the type. 

Automatic control first came to th,~ 
metalworking machine, however, with 
the cam. Perhaps the key was the tur -
ret lathe, developed in 1854, and 
transformed into an automatic ma
chine in 1876 by Christopher M. Spen
cer. The importance of the blank cam 
cylinaer with flat strips adjustable for 
different jobs was overlooked by his 
patent attorney. Thus he secured no 
rights on the device that made auto
matic bar and chucking machines pos
sible, and is still used today. The au
tomatic screw machine was developed 
at Brown & Sharpe during the Civil 
War. The multiple-spindle automatic 
at White Sewing Machine in Cleve
land. 

These developments were paralleled 
by the development of contouring ma
chines with tracer control working 
first mechanically, then e'.ectrically, 
and hydraulically. 
Automatic Size Control 

An early example of automatic size 
control was developed by Bryand in 
1931. Contact between a carbon wash
er, adjacent to the wheel and a carbon 
sizing ring mounted in the chuck 
backed off the feed when the desired 
size had been reached. 

Now let us. look at a couple of typi
cal examples of how these advances 
were combined. Consider a typical 
shop with a line of drill presses. There 
are 13 drill presses in a line. Holes 
are drilled in steering-gear housings, 
with the work progressing from one 
machine to . the next and stored on 
tables between. This was considered 
an efficient arrangement by rather re
cent standards. These 13 drill presses 
were replaced by an indexing machine 
that takes less floor space, insures 
higher accuracy (because of better fix
turing), and provides a rather obvious 
saving. 

That is typical of one large area of 
automation- the combining of opera-

tions into a single machine. Another 
area is to combine machines into a 
line. Here a circle of five punch 
presses forms rear-axle vanzos. Presses 
are fed by a rotating spider. One 
man operates the entire rig and the 
hazard associated with many press 
operations is virtually eliminated. 
Selected Sequency Loading 

One point in the Ford engine block 
line represents an important principle 
of automation that must not be over
looked when automation is extended 
to a large sequence of operations. The 
principle of "selective sequence load
ing" briefly stated, is as follows: 
Blocks come from two boring ma
chines, A and B, and are fed to two 
face-milling machines H and J. One 
machine can be down for tool changes 
or maintenance without completely 
stopping production. 

Even with such an approach, much 
of our present automation is limited 
to high volume and inflexible design. 
Engineers are seeking to restore the 
wide flexibility of the Spencer cam 
to such automated setups. 
Tape Controls 

Most of the effort in this direction 
is toward tape or some form of numer
ical control. An early example was 
the Arma lathe developed on the 
player-piano system about 1948. Then 
Cunningham produced noncircular 
gears commercially on a shaper con
trolled by film. 

Recently tape developments have 
come so fast I cannot record them all. 
W c have had the magnetic-tape rec
ord-playback control in which the 
control records machine movements 
while the operator makes one part, 
then playback of the tape duplicates 
the motions. 

A basically different approach is 
the positioning device in which the ta
ble of a turret punch press is located 
and the turret is rotated from punched 
instructions on cards by a digital com
puter that translates co-ordinates and 
diameter into instructions for a Selsyn 
system. An earlier system employed 
a computer to count scribed lines on 
engraved control bars. 

A similar application is in the posi
tioning of a riveting machine by 
punched film. The same approach has 

( Con(inued on page 34) 
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The steel that could take 
anything but a bath 

In steel mills and warehouses, a roller leveler straight
ens wide sheets and heavy plates between powerful 
steel rolls. 

Stress on the rolls is tremendous. To make them 
strong and tough enough, one manufacturer used an 
alloy steel, S2100. Then, to make the rolls hard 
enough, they were heated to a high temperature and 
quenched in a liquid bath. But the severe quench was 
causing many of the rolls to warp. 

The roll maker took his problem to Timken Com
pany metallurgists, asked if he could make rolls from 
S 2100 steel that wouldn't distort in quenching. They 
said yes-if the steel were uniform from lot to lot in 
analysis and hardenability. 

TIMKEN® steel quality control solved 
the distortion problem 

The roll maker switched to 5 2100 steel made by the 
Timken Company. He found the steel was uniform 
from lot to lot, heat to heat, year in and year out. 
Result: he was able to standardize heat-treating prac
tice. Distortion was practically eliminated. 

The Timken Company constantly solves steel prob
lems like this one by furnishing steels to the most 
exacting specifications. Timken Company metallur
gists are specialists in fine alloy steels. And they use 
the most modern quality control methods to assure 
uniformity, time after time after time. 

Want to learn more about steel 
or iob opportunities? 

Some of the engineering problems 
you'll face after graduation will in
volve steel applications. For help 
in learning more about steel, write 
for your free copy of "The Story of 
Timken Alloy Steel Quality." And 

YEARS AHEAD-THROUGH EXPERIENCE AND RESEARCH 

I . 

for more information about the ex
cellent job opportunities at the 
Timken Company, send for a copy 
of "This is Timken". Address: The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 

Fine Alloy 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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AUTOMATION 
( Co:,linued from page 32) 

also been applied to press brakes. The 
aim of all these is to free automation 
from the tyranny of the need for high 
volume with fixed design. 

There is, finally, the experimental 
setup at the Massachusetts Institute 
of Technology, where a milling ma
chine is under comp'.ete c on t r o l 
through servomechanisms of a digital 
a:1alog computer receiving its instruc
tions from punched tape. This ma
chine, not in itself compact or eco
nomical eTiough for the average plant, 
is producing valuable research data 
which point the way for commercial 
application of numerical control in 
me~alworking. Already this machine, 
in special cases, has proved an eco
nomical production tool. A complete 
description of this work has been pre
pared by Stocker and Emerson. 

KEEPING TOOLS SHARP 

We have the automated production 
setup, and the means for making it 
flexible where necessary. There re
mains a major problem: the dull tool. 
With grinders, the automatic dressing 
attachment and various pneumatic 
and electrical gaging devices provided 
the solution some time ago. The solu
tion of the problem for cutting tools 
is more recent. 

Tool-Control Board 
One approach is the tool-control 

board. A spare set of tools is preset 
in holders. Tests show the safe num
ber of parts each tool can produce. 
The control board counts for each tool 
and stops the machine when one of the 
tools reaches its limit. The control 
lights indicate the tool to be replaced 
aTid the operator can replace it with 
the preset equivalent rather quickly. 

Next step obviously is to have a 
toolholder that resets the tool auto
matically as it wears and replaces it 
when regrinding is needed. Several 
machines that accomplish this have 
been under development recently and 
the first ones are just now going into 
production in metalworking plants. 

In the self-resetting lathe air gaging 
of the part controls the form tools. 
One set of tools is advanced six times, 
0.0005 in. each time to compensate for 
tool wear, then the turret rotates to 
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bring a fresh, preset pair of tools into 
position. After ten turret positions. 
the machine stops for installation of 
a new tool turret. 

Assembly Machines 

We are hearing a good deal abouL 
assembly now. The electrical manu
facturers have assembly machines. 
Other metalworking industries have, or 
are developing them. An assembly 
machine can be a very complicated 
looking de·1ice, but in fact is likely 
to be a large collection of individually 
simple mechanical movements with 
pneumatic or electronic checking de
vices in a closed circuit to catch and 
eject the defective assemblies. 

On this matter of a8sembly, here is 
an interesting description : "A new 
field for special machines seems to 
be opening up in the attention being 
paid to the automatic assembling of 
small parts. . . . Some of the more 
intricate mechanisms contain several 
hoppers into which different parts are 
dumped as required. These parts are 
sorted automatically so as to be right 
end up when they get into the assem
bly fixture. In some cases such parts 
as springs are made by the assembly 
machine itself . . . should defective 
parts get into the machines they are 
automatically rejected into a separate 
box". Except for the reference to 
small parts, that could have been writ
ten yesterday. But it wasn't. It was 
published March 12, 1925. 

CONCLUSION 

It has been my aiP.1 to summarize 
briefly the development of automation 
in the metalworking industries, and to 
show how it has gradually evolved 
through a much longer period than is 
generally recognized. Whenever I 
coul:i, I have given credit to the man 
or organization in key spots along the 
way. To the many others whose con 
tributions have been overlooked, I can 
only say that I am sorry, that present 
research methods, which are far from 
automatic, made it impossible to 
search out every step, nor did time 
permit the inclusion of all that I did 
find. 

There is considerable dispute now 
about whether automation is a gooj 
word or a bad word, or even a word. 
I think we must all agree that it is a 
word. If its meaning is unclear, that 
is largely because the principles and 
the application of the concept are not 
fully established. 

Automation can be a good, con
venient word for engineers, and for 
laymen too-if we can lay the ghost 
that it is a concept that is new and 
revolutionary to industry, and new and 
dangerous to labor. Hoping not to 
add to the surfeit of definitions we 
already have, I would like to say that 
automation is a fact. We can hide 
neither from the word nor the concept 

( Continued on next P,rtge) 
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SHAMROCK SEZ 
By LEROY ANDERSON 

Ye olde Shamrock staff has been 
searching for a reason why ivy doesn't 
grow on the columns any more. In 
September of 1953 the long lamented 
Missouri "Student" carried an article 
that triej to explain "Why Ivy 
Does!l't Grow On the Sixth Column.'· 
It sad that six former presidents of 
Mizzou were buried under the 
colum:1s, one to the customer. Five of 
them were God-fearing and the sixth 
was an atheist: Naturally ivy wouldn't 
grow over an atheist. This was a good 
theory but what has happened to the 
ivy on the other five columns? Maybe 
the other five presidents found out 
that we have an Ag school and have 
lost their religion. This may have 
happened but we have a different 
theory : Waldo came to Columbia and 
couldn't find a big enough fire plug. 

Another matter which has puzzled 
us has to do with higher mathematics. 
Anyone who has successfully passeJ 
first semester calculus is familiar with 
the concept of displacement, or the 
motion of a point in space. They 
would know that the function repre
sents distance traveled, the first 
derivative represents the velocity and 
the second derivative represents the 
acceleration at a given displacement. 
What they wouldn't know is the 
meaning of the third derivative. For 
years this has been a closely guarded 
secret among the faculty, but recently 
one of their number let it slip and we 
are now able to tell you that the third 
derivative is "jerk." 

Engineers are supposed to have 
great mechanical aptitude. They are 
always inventing labor saving devices 
yet they never seem to get around to 
inventing any for their own use. To 
save future engineering students from 
having to buy all those old fashioned 
instruments for Engineering drawing 
someone should try their luck at de
veloping an all around drafting tool 
that will do precision work and pro
duce black lines. No wonder the lines 
weren't black, we just found out that 
the damn lead is grey. 

If you bothered to look at the cover 
you'll notice a new style-more pictun>, 
less border. As a starter it features a 
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Bill Marshall receiving award on behalf of the Shamrock 

SHAMROCK WINS AW ARD 
The Missouri Shamrock received 

the first place award for the best stu
dent written article at the annual 
ECMA convention in Lincoln, Nebras
ka, October 6, 7 and 8. The award 
winning article was "Archimedes Prin
ciple" by Jack Harvey. It appeared in 
the December 1954 issue of the 

picture of a smokestack. This picture 
is of special interest to the C.E.'s and 
is a good geometrical pattern for all 
of us to appreciate, but frankly we 
think most of us are more interested 
in that part of geometry that has to 
do with curves instead of straight 
lines. To satisfy those of the majority, 
next month's cover will be a real 
curvy gal. ( Don't bet your Cadillac 
on it though) . 

NEWSTUFF 
( Coniinued from page 15 ) 

steels and a method for manufactur
ing flue-dust sinter. 

Continuing the disclosure of the re
sults of his studies on nickel-free 
stainless steel, Dr. Carney concluded, 
"Further work is necessary to estab
lish more carefully the corrosion, 
welding and high-temperature proper
ties of these high-nitrogen steels. 

"It is also necessary to solve several 
rolling and finishing problems. It is 
expected, however, that these prob
lems will be resolved in the near fu
ture. If so, the way may be opened 
to a further marked increase in stain 
less steel production and application." 

Shamrock. Our editor at that time 
was Tom Bolner. This award bears 
out our feeling that Tom did an ex
cellent job as editor and that Missouri 
writers can write! 

Representing Missouri at the ECMA 
convention were Bill Marshall and 
Jerry Herdan. 

AUTOMATION 

( Continued from pake 34) 

for which it stands. But I think we 
can say without twisting the intent of 
Tocqueville, who said it first, in this 
concept of automation we "recognize 
the general and systematic idea upon 
which a great people direct all their 
concerns." 

DADDY DEFOE 
( Continued from page 16) 

library to give of his time to men in 
doubt or distress or difficulty. He was 
a great teacher, an educator in a high 
sense, drawing out from the students 
in his c:asses an intellectual curiosity 
which led them into interested study 
and made what they studied a part 
of their own intellectual possessions. 

"It is given to few men to leave 
such impress upon his day and gen
eration - and right wisely did he 
employ the gift that was his." 

On October 19, 1940, the Univer
sity dedicated a new residence hall 
for men and named it Luther Marion 
Defoe Hall. 
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OLDS TUFF 
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"Time flies" and as it does mass collects- In this case the mass is a mess of old plates 
in the Sham office. Partly out of curiosity, partly due to an inequity of papyrus and 
erudite hieroglyphics, we decided to give the past its due. The captions are of the present. 

Prohibition Trousers-A fifth in each sock. Who's Hoisted? 

D 
On the tonsils 

Why drive? It's cheaper to ride a bus. 
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Er'n Go Braw . . 

Ern Ga Braa ... 

Ergabr! 

Hi Ho, Bronty! 
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BUI.LARNEY 

Nothing works out right. In a town 
where you can park as long as you 
want to, you don't want to. 

Frosh ( from back of room) . "Are 
you sure the answer to the third 
question is in the book?" 

Prof: "Certainly." 
Frosh: Well, I can't find it." 

... 
A certain absent-minded professor 

was unpacking some glassware he had 
received from the factory. Seeing that 
one jar was upside down, he ex
claimed, "How absurd, this jar has 
no mouth." Turning it over, he was 
once more astonished: "Why, the 
bottom's gone, too," he exclaimed. 

... 
A ChE was experimenting with new 

formulas for beer. He labored on his 
various theories for over a year, and 
when finally hitting upon what he 
thought was a revolutionary process, 
he sent the formula to a laboratory to 
be analyzed. 

The reply came back, "Your horse 
has diabetes." 

What's the difference between a 
sewing machine and a girl running for 
a bus? 

A sewing machine has only one 
bobbin. 

Her lips quivered as they ap
proached mine. My whole frame 
trembled as I looked into her eyes. 
Her body shook with intensity as our 
lips met, and my chin vibrated and 
my body shuddered as I held her, 
pulsating, close to me. 
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By DUNK 

The moral. "Never kiss them in a 
car with the engine running." 

... 
CE: "What would you say if I 

stole a kiss?" 
She: "What would you say to a guy 

who had a chance to steal an auto
mobile but only took the windshield 
wiper?" 

The Deans who think our jokes are 
rough 

Would quickly change their views, 
If they'd compare the ones we print 
With the ones we're scared to use. 

Overheard in a parked car near the 
"Hink": "Slow down Columbus, 
you've discovered enough for tonight." 

Give an athlete an inch and he'll 
take a foot - but let him take it. 
Who wants athlete's foot? 

A sweet old lady, always eager to 
help the needy, spied a particularly 
sad looking old man standing on a 
street comer. She walked over to him, 
pressed a dollar into his hand and 
said, "Chin up." 

The next day, on the same comer, 
the sad old man shuffled up to the 
lady and slipped ten dollars into her 
hand. 

"Nice picking," he said in a low 
voice. "Chin Up paid nine to one." 

The grave digger was completing his 
last grave for the day, his mind on 
other things. Suddenly he found he'd 
dug so deep he couldn't get out. It 
was nightfall before his cries for help 

attracted the attention of a drunken 
passerby. 

"Get me out of here," pleaded the 
digger. 'Tm cold." 

The drunk pondered a moment, 
then began shoveling frantically. "No 
wonder you're cold," he muttered, 
"you haven't got any dirt on you." 

... 
One thing about baldness - it's 

neat. 

An engineer wandered in at 3 a.m. 
after a glorious evening. In a few 
minutes a series of unearthly squawks 
howled out of the radio. 

His wife looked into the room and 
discovered him frantically twisting 
the dial back and forth. 

"For heavens sake, what in the 
world are you doing?" she exclaimed. 

"G'way. G'way. Don't bother me," 
he yelled. "Somebody's locked in the 
safe and I've forgotten the combina
tion. 

What was that explosion on Si's 
farm? 

He fed a chick some "Lay or Bust" 
fec:d, and it turned out to be a rooster. 

Try reading the rest of the maga
zine - it's good too! 

"But how can you sell hair tonic if 
you have no hair?" 

"What's wrong with that?; I know 
a guy who sells brassieres." 

Said the old maid to the burglar: 
Sure I have money. Don't just stand 
there - frisk me!" 
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Boeing • engineers have a date with the future 

Guided missiles like this Boeing Bomarc 
IM-99 are increasingly important in 
America's defense planning. Many kinds 
of engineers-electrical, mechanical, civil 
and aeronautical-play vital roles in de
veloping it. The knowledge they are 
gaining will be priceless in producing the 
supersonic airplanes and guided missiles 
of the future. These men explore the 
frontiers of engineering knowledge in 
rocket and nuclear propulsion, in ex
tremes of vibration, temperature and 
pressure and in many other fields. 

Boeing engineers are members of avia
tion's top creative team. The aircraft 
they help develop will maintain the lead
ership and prestige established by the 
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Boeing B-4 7, the present "backbone" of 
Strategic Air Command ... the B-52, our 
giant new global bomber ... the Bomarc 
lt\I-99 .. . and, most recently, the 707 
and KC-13 5, America's first jet transport 
and tanker. 

At Boeing, engineers' professional 
achievements are recognized by regular 
merit reviews and in other ways. The 
Boeing policy is to promote from within 
the organization. And Boeing is known 
as an "engineers' company." One out of 
every seven employees is an engineer! 
Among top management, the proportion 
is even higher. 

Equipment at Boeing is superb: the 
latest electronic computers, a chamber 

that simulates altitudes up to 100,000 
feet , splendidly equipped laboratories, 
and the new multi-million-dollar Flight 
Test Center. The world's most versatile 
privately owned wind tunnel, at Boeing, 
is soon to be supplemented by a new tun
nel capable of velocities up to Mach 4. 

Do you want a career with one of 
America's most solidly growing compa
nies? Do you want a chance to grow, and 
to share in the challenging future of 
flight? Then plan your career as a mem
ber of one of Boeing's engineering teams 
in design, research or production. 

For further Boeing career information 
consult your Placement Office or write: 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

BOEING 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, Kl>.NSAS 
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$$NOW HEAR THIS$$ 

The SHAMROCK will pay $5.00 for any student written 
article 'lvhich conforms to the following specifications: 

1. The article must consist of no less than 180 lines of 
typewritten material; 68 to 70 characters to the line. 
Double spaced typewritten manuscript preferred but 

any legible substitute will definitely be considered. 

2. Author must give complete identification of any ref
erence material used. 

3. Author must be an undergraduate student at the Uni
versity of Missouri. This offer is not restricted to Engi
neering students; any Missouri student is eligible. 

4. Article must be accepted and published 1n the 

SHAMROCK. 

We will consider an article on any topic. 
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In the A1ma Visual Computer, a single control selects the 
desired chart from as many as 700 photo slides. Each slide 
contains punched code holes which automatically tune in 
the corresponding Omni Bearing Distance station. The 
image of the plane is governed by a combination of the 
radio signals and the plane's gyro instruments. 

Photography teams with electronics and adds 

new certainty to flight 
Now a visual computer pictures a plane's 
precise position and heading on projected 

photos of aeronautical maps. 

Arma Division, American Bosch Arma Corp., 
working with the Air Navigation D evelopment 
Board and C.A.A., has developed a valuable new 
aid in air navigation using photography. 

With it the pilot, high above the weather, flicks 
a switch and before him appears a map of the area 
he's over. On the screen a tiny shadow of a plane 
moves and shows exactly where he is, where he's 
heading and whether he's on course. 

This spells added certainty. Even more! It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than by dog-legs 
on the beams. 

So again we see photography at work helping 
to improve operations-doing it for commercial 
aviation just as it does for manufacturing and 
distribution. , 

Photography works in many ways for all kinds 
of business, large and small. It is saving time, 
saving nioney, bettering methods. 

This is why graduates in the• physical sciences 
and in engineering find photography an important 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities 
at Kodak, especially in the development of large
scale chei:nical processes and the design of com
plex precision mechanical-electronic equipment. 
If you are interested in these opportunities, write 
to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 

Eastman Kodak Company, Rochester 4, N. Y. 



G-E manufacturing expansion offers you ••• 

Challenging careers in manufacturing engineering, 
administration, quality control, supervision 

General Electric's growth in the next 5 to IO years pre
sents outstanding opportunities to engineers in the fields 
of supervision, purchasing, manufacturing engineering, 
production, quality control, and the specialized adminis
trative functions required to manufacture over 200,000 
products for industry, the home, and defense. 

G .E.'s manufacturing program builds professional 
careers through a series of working assignments geared 
to your interests and abilities. Career potential is varied . 
In this G-E T ri-Clad* '55' motor factory, for example, 
J im Olin, Cornell '43 (center, wearing safety glasses) is 
superintendent of one of the most modern manufacturing 
facilities in industry . Accelerated by the trend to continu
ous processing, facilities such as this at G .E . are raising 
the demand for qualified manufacturing personnel. 
* Reg. trade-mark of G .E. Co. 9S6-2 

'ltogress Is Ovr Most lmporl,mf Protlud 

GENERAL. ELECTRIC 

,---------------------
! 
I SEND COUPON FOR COMPLETE INFORMATION 
I MR. LAIRD H. WALLACE 

I MANUFACTURING TRAINING PROGRAM 

I GENERAL ELECTRIC COMPANY 

I SCHENECTADY s, N. Y. 

J Please send me bullet in MTP-17B which describes the 
I Manufacturing Train ing Program, 

I I Name. ____ _____ __ ____ __________ __ ____ ------ -- -- ----- ---- -- --- ---- ------- --

1 
I 
I 
I 
I 
l 
I 
I 

Degree 
College ____ __ __ __ _____ __ ___ _________ __ _____ __ and Year. __ ____ ______ _ 

Address __ _____ ________ _____ ____ _ -- ------- --- . -- ----- -. - --- ---- --- ----- ---
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Robert T. Blake, Class of '49 

speaks from experience when he says, 

"At U.S. Steel, the opportunities are unlimited." 

Bob Blake had his first experience in 
steel mills working there during sum
mer vacations from college. After re
ceiving his B.S. degree in Electrical 
Engineering, he became an operating 
trainee in U.S. Steel's Irvin Works. 
During his training program, his 
background and versatility were used 
by the Training Division to develop 
a training program for Electrical 
Maintenance employees. By the end 
of 1951, Mr. Blake had become a 
Foreman with experience in both 
Cold Reduction Maintenance and 
the Galvanizing Department. 

Effort is made to have young engi
neers obtain varied experience be
fore devoting themselves to one field. 
Mr. Blake feels that, "An engineer
ing graduate has practically no ceil-

ing provided he has the right attitude 
and is willing." 

Promoted again in 1954, Mr. Blake 
is now Foreman-Electric Shop in 
Central Maintenance. Supervising a 
crew of 40 men, he is responsible for 
electrical construction work, mainte
nance and crane wiring. Mr. Blake 
feels he is in "an interesting and 
challenging field of work." He has 
found that "U.S. Steel is a highly de
sirable employer in this most basic 

of all industries." 
If you are interested in a challeng

ing and rewarding career with United 
States Steel and feel you are quali
fied, further information is available 
from your college placement direc
tor. Or, we will gladly send you 
our informative booklet, " Paths of 
Opportunity." Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week b y United States Steel. Consult your local 
newspaper for time and station. ~ 
UNITED STATES STEEL 

AMERICAN BRIDGE .. AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL .• CONSOLIDATED WESTERN STEEL •. GERRARD STEEL STRAPPING • . NATIONAL TUBE 

OIL WELL SUPPLY •• TENNESSEE COAL & IRON .. UNITED STATES STEEL PRODUCTS .. UNITED STATES STEEL SUPPLY • Divisions of UNITED STATES STEEL CORPORATION, PITT~BUKGH 

UNITED STATES STEEL HOMES, INC,• UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 



THE 

ALUMINUM INDUSTRY 

WAS BORN ON 

Alcoa's new 
aluminum office 
building 

SMALLMAN 

STREET 

DECEMBER, 1955 

• In 1888, the aluminum industry consisted of one company

located in an unimpressive little building on the east side of 
Pittsburgh. It was called The Pittsburgh Reduction Company. 

The men of this company had real engineering abilities and 

viewed the work to be done with an imagineering eye. But 

they were much more than that. They were pioneers ..• 
leaders ... men of vision. 

A lot has happened since 1888. The country ... the 
company ... and the industry have grown up. Ten new 
territories have become states, for one thing. The total 

industry now employs more than 1,000,000 people

and the little outfit on Smallman Street? Well, it's a lot 

bigger, too-and the name has been changed to Alcoa. 
ALUMINUM COMPANY OF AMERICA ... but it's still the 

leader-still the place for engineering "firsts". 

As you prepare to trade textbooks for a position in 

industry, consider the advantages of joining a 
dynamic company like Alcoa-for real job stability 

and pleasant working conditions-where good 
men move up fast through their association with 
the recognized leaders in the aluminum industry. 

We have fine positions for college graduate 
engineers-in our plants, sales offices and 

research laboratories from coast to coast. 
These are positions of responsibility in 
production supervision, plant and design 
engineering, industrial research or sales 
engineering. Right now it may be 
quicker than you think from a seat in 
the classroom to your career with 
Alcoa. Why not find out? 

Your Placement Director will be 
glad to make an appointment for 
you with our personnel represent
ative. Or just send us an applica
tion yourself. ALUMINUM 
COMPANY OF AMERICA, 1826 

' Alcoa Bldg., Pittsburgh 19, Pa. 

ALCOA '.!.
ALUM.IN UNI 
ALUMINUM COMPANY OF AMERICA 



1& TIMES "AROUND THE VVORLD" 

AND NEVER OFF THE 

-W.AT KIND of double talk is that
" 16 Times Around the World, and Never 
Off the Ground?" 

It's like this. With Allison's entry into 
the commercial airline field, there is a 
need for flight data on turbo-prop engines 
before they are put into regularly sched
uled commercial service. In the absence of 
actual data, Allison is running a 1000-hour 
test schedule with a Model 501 turbo-prop 
engine mounted on an outdoor test rig. 

In reality, 1000 hours of flying time 
represents about 16 times around the 
earth, is the equivalent of about 4 months 
of normal, commercial airline usage. 

For this test, actual · airline operating 
schedules are used. This means that the 
engine is run through complete cycles of 
starting, ground idle, take-off, climb, 
cruise and descent for landing, and the 
cycle is repeated continuously 'round the 
clock as the schedule simulates trips of 
from 250 to 2500 mile blocks. 

One of the young engineers who has 
been working on the project from the 
start is Donal J. Nolan, shown above at 
the test instrument control panel. Don 
is assistant chief, installation engineering 
at Allison. After his graduation in '42 
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from Case Institute of Technology, he 
came to General Motors in 1943 with a 
degree in ME. 

Commercial acceptance of the Allison 
turbo-prop engine started with the pur
chase of a quantity of Allison-powered 
Lockheed Electras by American Airlines. 
This initial purchase, plus plans of other 
leading airlines to adopt the Electra, 
opens a new chapter in the growth and 
development of Allison Division of Gen
eral Motors Corporation. Already a 
leader in the design, development and 
production of turbo-jet and turbo-prop 
engines for military use, Allison is under
way with a long-term engineering expan-

GROUND! 

sion program covering advanced military 
and commercial engine installations. 
This $75,000,000 program, providing for 
newest engineering and research facili
ties, intensifies the immediate need for 
engineers. 

Opportunity for young graduate engi
neers is unlimited at Allison. Arrange 
now for an early interview with our rc;:p
resentatives on your campus, or write 
now for information about the possibili
ties of YOUR engineering career at 
Allison: R. G. GREENWOOD, Engineering 
College Contact, Allison Division, Gen
eral Motors Corporation, Indianapolis 
6, Indiana. 

,1-"'TURBO-PROP ENGINES 
American built for the new era In air travel 

THE MISSOURI SHAMROCK 



John Kennedy asks: 

How much 
travel 

is there 
in technical 
sales work? 

A. HICKS LAWRENCE, JR., earned his B.E. de
gree from Yale in June 1940 and joined Du Pont 
in the following month as an analytical chemist. 
He progressed steadily at various plants, from 
line foreman to shift supervisor to senior super
visor. In 1949 he applied his technical training to 
sales work. Today Mr. Lawrence is a sales man
ager in the "Kinetic" Division of Du Pont's 
Organic Chemicals Department. 

WANT TO KNOW MORE about technical sales 
at Du Pont? Send for "The Du Pont Company 
and the College Graduate." This booklet con
tains a section on sales work and also gives 
many interesting details about the technical 
staff and laboratory facilities which stand be
hind a salesman. Write to E. I. du Pont de 
Nemours & Co. (Inc.), 2521 Nemours Build
ing, Wilmington 98, Delaware. 

PO 
REG . U.S. PAT.Off. 

BETTER THINGS FOR BETTER LIVING ••. THROUGH CHEMISTRY 

WATCH "DUPONT CAVALCADE THEATER" ON TV 

DECEMBER, 1955 

JOHN T. KENNEDY is working toward his B.S. degree in chem
ical engineering from Notre Dame University in June 1957. He's 
a member of the student branch of A.I.Ch.E. and is active in tho 
Young Christian Students and in the Chicago Club. Because 
John feels one should make employment plans early, he's startina 
his investigations during his junior year. 

A. Hicks Lawrence answers: 

Well, John, as the Old Man of the Sea told Sinbad the 
Sailor, "The quantity of travel varies with the specific 
situation encountered." Of course, you'll never be ship
wrecked or encounter the other travel problems that 
Sinbad did, but a man shouldn't seriously consider a 
career in sales work unless he really enjoys travel. Most 
of our sales personnel do just that, because the work 
itself provides so many rewards and satisfactions. It's 
not unusual for a representative to be away from home 
base 30 to 60 per cent of the time. 

You see, John, for a good salesman, every trip means 
meeting new people, new situations, and new chal
lenges. Every one of these offers a chance to display 
individual initiative. Perhaps the customer will need 
technical advice on applying our product to a specific 
item he's developing. The Du Pont salesman may 
chom1e to use his own experience and "trouble-shoot" 
on the spot. On the other hand, he may refer the prob
lem to "home base," where he knows he'll be backed 
up by a strong technical organization. This knowledge 
naturally stimulates a salesman and heightens his inter
est in his work. He knows that he never travels alone. 
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Research and D,evelopment 

Br9ad interests and exceptional abilities are required of sci~ntists 
panicipating in the technology of guided miss.iles. Physicists 
and engineers at Lockheed Missile Systems Division are pursu~)lg 
aqyanced wo.rk in virtually every ~.cientific field . 

• • • 
Below : Missile Systems scientists and engineers discuss future scie'i-ttific 
explora~ioq OQ}l.Il advanced systems co~cept with Vice .. besident and 
Gen'erafMana.ter El~ood R. QueJada. From left torighl: Dr. Eric Duran~, 
nuclear physisis t, sysfems research laboratory; Ralph f!· Mi.niir (st~pdin9), 

, staff division engineer; Dr: Montgomery H. Johnson, director, nuclear ..•. 
research labqratoryl Elwo9d R. Quesada; Or.c,Louis N. Ridenour (siandirig), 
dirc;ctor, program development; Willis M. Hawkins (standing), chief 
en.gineer; Dr. Joseph V. Ch~ryk (standing), direct.or, physics and chemistry 
research laboratory; Dr.,Ernst H . Krause, director, research laboratories. 

Those receiving Ph.D.; M.S. and B.S. degrees are invited 
inf~rmation regarding their role)n advanced research a;d development 

, Lockheed Missile Systems Divisi~n.')'ou': Placement.()fficer can also 
' arrange an in tervie}v with members of the technlcal'staff who 

campus this co111ing spring. ';'. · " •. · · · 
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Your 
sewers 
pass the acid test ••• 
when they're made of Dickey Pipe 
All kinds of strong acids and chemicals are poured into sewers 
... acetic, sulphuric and nitric acids ... acid pickle ... alka
line wastes ... oils and grease. Dickey Pipe is impervious to 
all of them. Dickey's SO-year guarantee promises you that your 
sewers made of Dickey Pipe will never be rotted or deterio
rated by these acids and chemicals which are found in power
ful industrial wastes. Even destructive sewer gas, generated in 
all domestic sewage, is harmless to Dickey Pipe. When you 
specify Dickey Clay Sewer Pipe . . . whether for industrial or 
municipal sewers . .. you choose the dependable, permanent 
sewer pipe, guaranteed to resist chemical action. 

Serving The Sanitary Needs of American Communities-

W. S. DICKEY 
CLAY MFG. CO. 

Birm,ngham, Ala., Chattanooga, Tenn., 
Kamas City, Mo., Meridian, Miss., 
San Antonio, Tex., Texarkana, Tex.-Ark. 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good .. . if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL, or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. 23151 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone 5409 

FREE DELIVERY 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Hall 

EVER EAT CAFE 
9th and University 

THE MISSOURI SHAMROCK 



You're in at the beginning of major advances in 
the fast-moving electrical-electronic industry, 
when you work at Sylvania .. . a leader in elec
tronics, television and radio, communications and 
radar, lighting, electronic components, powdered 
metals, atomic reactor fuels, advanced weapons 
systems and other rapidly-advancing fields. 

Every year important developments come out 
of the company's 16 research and engineering 

laboratories-such recent achievements as 
Sylvania's stacked tube, the pill-sized germanium 
transistors, travelling wave tubes, television cir
cuitry, and many others. 

When you join Sylvania you are not plunged 
into narrow specialization. You work in different 
groups-survey many activities-and weigh a 
number of possibilities before deciding upon 
your field of concentration. The horizons are 
unlimited 

ENGINEERS: 

How 2 Years 
at Sylvania 
can equal 
4 elsewhere 

It is easy to see how a young engineer or scien
tist can find 2 years at Sylvania equal to 4 at a 
more static organization - in professional devel
opment, responsibility, salary. 

This is a young man's company. The average 
age of department .heads is only 45. Sylvania's 
steady expansion into new fields provides con
tinual opportunities for young men of talent. 

Whatever your interests -research, develop
ment, design, production, administration-there 
are many opportunities for you at Sylvania's 43 
manufacturing plants and 16 laboratories. 

We invite you to make an appointment, through 
your College Placement Office, to discuss a 
Career at Sylvania with our representative. 
Write our Supervisor of Technical Employment 
for the comprehensive booklet, "Today and To
morrow with Sylvania." 

~ SYLVANIA~ 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 

LIGHTING• RADIO• ELECTRONICS• TELEVISION• ATOMIC ENERGY 
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ATOMIC AGE - Like the colossal remains of an ancient civilization, this steel sphere 
dominates the countryside around West Milton, N. Y. Here the General Electric Co. 
produced the world's first commercial atomic electric power for use in homes and indus
tries. Inside 200-foot diameter ball is prototype reactor for Navy submarine "Sea wolf." 
Excess power from the reactor was used to turn a G-E turbine-generator. 



Recently we have received some literature on the subject of 
unions for engineers. Apparently quite a bit of this type of material 
is being mailed to colleges in the hopes of swaying the student of 
engineering in favor of engineering unions. One letter in particu
lar was quite interesting to us; it was an excellent example of tech
niques used in all sorts of organizing campaigns. At one point it 
said " ... over 40,000 of the country's engineers and scientists cur
rently enjoy the economic and professional advantages of collective 
bargaining." 

This is the old "jump on the bandwagon, everybody's doing 
it" technique. Unfortunately, the letter failed to state just what are 
the advantages of collective bargaining for engineers. The writer 
of the letter signed it "Fraternally yours ... "; and after his name 
listed his college, year of graduation and three Greek letters, appar
ently a social fraternity to which he belonged. In the body of the 
letter, it was stated that many of the officers of this particular union 
were former fraternity men. The letter further stated that "it is 
planned to mail material at regular intervals to the various social 
fraternities." This all adds up to another well worn organizing tech
nique-identifying yourself with your audience. 

We are somewhat curious as to what the logic is in choosing 
a social fraternity as the prime target for union literature. Most of 
the social fraternities have a pretty good sampling of students from 
every branch of learning. Material mailed to them will reach a 
relatively small segment of the engineering enrollment. This is 
unfortunate, inasmuch as the union literature is one of the most 
convincing arguments in favor of not joining an engineering union. 

One thing which is usually lacking in union literature but is 
much in evidence in union contracts is the word "seniority". This 
single word represents one of the most significant and destructive 
concepts in our society. It is a poor substitute for initiative, ability 
and hard work. 

In many industrial organizations, management has resorted to 
incentive payments for union workers who no longer have any com
petitive spirit; it is interesting to speculate on how they would con
trive to "induce" a competitive spirit in the unionized engineer. 

America is currently in the grip of a shortage of Engineers. 
The shortage, according to Ass't. Sec'y. of Defense Donald Quarles 
constitutes "potentially a greater threat to national security than any 
aggressor weapons known." (November 1955 TIME magazine.) The 
surest way to make this shortage more acute, and to jeopardize 
American freedoms, is to eliminate the "American system" of com
petition in the professions and to unionize the Engineers. 

P.D.G. 
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The Manufacture of 
Plate Glass 

An engineer in industry spends a 
good deal of time writing reports to 
supervisors, employers and customers. 
Because this phase of engineering is sc 
important many companies require a 
report fr.om their summer students 
during or upon the termination of 
their assignments. 

The following article describing the 
glass making process was taken from 
a report submitted to Pittsburgh Plate 
Glass Company by the writer. Certain 
confidential information regarding 
constituents, melting processes, speeds, 
feeds and temperature have been de
leted out of respect for company 
security. 

The glass industry, like all other 
specialized process industries, has a 
language all its own as this report 
will illustrate. As we trace the prog
ress of the sand from the mine through 
the various processes to the finished 
product, we will become familiar with 
this new terminology. 

The Mine 
Shortly after the Civil War in the 

late 1860's the sand under Buck Knob 
Hill, just south of Crystal City, Mis
souri, was discovered to be pure 
enough to be used commercially in 
the manufacture of glass. The mine 
was first worked in approximately 
1873. Availability of raw material is 
one of the important factors consid
ered in the location of an industrial 
plant. The shipping of huge quanti
ties of a heavy material like sand is 
quite costly for even short distances. 
Another reason for locating a plant 
near this mine is the high purity of 
the sand (99.8% SiO,) which makes 
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By AL McGLOTHLIN, M.E., '56 

refining processes unnecessary for even 
the finest glass products. Constant 
surveying of this mine is unnecessary 
due to a strata which makes a discol
ored line at the same level near the 
top and throughout the length of the 
sand deposit. 

The mine consists of many miles of 
tunneling under Buck Knob. The col-. 
umns are on 80' centers and are 40' by 
50' square. A 30 ft. layer is removed 
from the center of the vein. A 12 ft. 
layer is left on the ceiling and a 20 to 
25 ft. layer is left underneath to de
crease the possibility of using impure 
sand. The solid sand weighs 160 lbs. 
per cu. ft. 

Faces 30' by 40' are blasted to 
loosen the sand from the solid rock 
form. The dynamite for each face is 
packed into 60 holes 16' to 18' deep, 
2½" in diameter. The holes are 
drilled by a Markroy Drill Rig, a 
semi-automatic machine which is one 
of the very recent improvements at 

A power shovel loading one of the 
diesel trucks in the sand mine. The 
ceiling, wall and floor is composed of 
99.8% pure silica sand . . 

the mine. The machine, powered 
completely by compressed air which 
is piped into it from a central com
pressor station located outside the 
mine, includes both propulsion and 
drilling equipment. Water r u n s 
through the bit to wash the sand out 
of the hole. 

The initial blast is set off at the 
center of the pattern. Successive 
blasts in an ever widening radius 
crumble the sand into very small par
ticles, with a few exceptions of large 
rocks which are broken by sledge. 

After the sand is blasted loose it is 
picked up by two large power shovels 
working simultaneously, loaded onto 
three diesel trucks hauling 10 tons 
each, and taken to the head of the 
mine which is called the tipple. 

At the tipple the sand is dumped 
down a trough into a rolling screen 
( shaped like a barrel) and mixed with 
water. The water and rolling motion 
break up the softer lumps. The sand 
and water then drop down to the bot
tom of an inverted belt conveyor, 
which drops the mixture through a 
screen that retains the larger lumps 
of sand. The fines are then pumped 
into the valve house. The lumps that 
are screened out, go up a conveyor 
and into a crusher which drops the 
sand from the lumps back onto the 
screen. 

From the valve house some of the 
sand is pumped to the Grinding and 
Polishing Department and the rest is 
pumped into the settling tanks, where 
the water runs off. The pumps used 
to pump this mixture are rubber lined 
and of the centrifugal force type. 

THE MISSOURI SHAMROCK 



Compressible rubber is used in the 
construction of most of the valves be
cause of the great abrasive power of 
the mixture when a valve is only part
ly open and is allowing some flow. 
Two settling tanks catch the mixture 
on alternating days. It is then moved 
to a secondary settling tank by a large 
crane equipped with a l½ cubic yard 
clam shovel. When the specified set
tling time has elapsed, the crane 
moves the sand over a hopper which 
deposits it on a conveyor. 

The conveyor takes the sand up into 
the drying room, where it is put into 
a barrel shaped drier 6½ ft. in diam
eter and 55 ft. long. The inside of 
the drier is baffled causing the sand 
to be dropped through the flame 
shooting from a natural gas nozzle as 
the drier rotates. From the drier the 
sand goes up into a storage tank, 
where it can be dropped as needed 
into railroad cars and hauled to the 
Batch House. 

The Batch House 
At the Batch House the raw mate

rials are weighed and blended into 
homogeneous mixtures. The auto
matic scales are adjusted so that the 
hand breaks the beam from a photo
electric cell, which in turn stops the 
ingredients from flowing onto the 
scales when the proper amount is 
reached. The main ingredients are: 
-sand, limestone, dolomite, salt-cake, 
soda ash, coal, rouge (Fe,O,), and 
cullet. 

The weighed ingredients are con
veyed to the mixer where they are 
thoroughly blended. The mixture is 
dumped into small batch hoppers 
which travel to the tanks by crane. 

The Tanks 
The Crystal City Plant has two 

tanks, one of which makes solex while 
the other makes clear glass. Solex, 
green tinted glass, is designed to ab
sorb heat. Checkers utilize exhaust 
gasses to preheat the air used in the 
tank. Large natural gas burners on 
each side of the main tank reverse 
every 10 minutes, thus pulling hot air 
from the checker on the opposite side 
and allowing the checker on the first 
side to heat as in an open-hearth steel 
furnace. Since the flame from the 
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That limp looking sheet is a ribbon of glass being rolled to thickness. lit is 
passing from the tanks on the right to the annealing lehr on the left. 

burners shoot in over the mixture to 
melt it, the bottom of the tank is cool
er than the top. The mixture is melted 
and brought up to temperature before 
it passes the first three burners. As 
the glass passes on down through the 
tank, it is slowly cooled by water 
running through U - shaped pipes 
which protrude into the tank from 
each side. As the glass comes out it 
is rolled into a sheet by a knurled 
roll. 

After leaving the tanks the glass 
enters the lehr for annealing. In the 
lehr the temperature is allowed to drop 
slowly as the ribbon of glass passed 
through. Immediately at the end of 
the lehr an automatic measuring de
vice starts a cutter across and the 
glass is separated into sheets. The 
cutter moves with the ribbon so that 
the cut will be perpendicular to the 
edge of the glass. The glass must be 
cooled before it reaches the grinding 
and polishing department so that the 
plaster will not set too quickly. This 
is accomplished by spraying the glass 
with water. 

If a crack appears in the glass at 
this point it is stopped by placing a 
hot brick at the back end of it and 
melting the glass again. Once each 
day a sample is taken into the labora
tory to be ground and polished and 

to have the transmittance checked. A 
sample is also taken every two hours 
to check the thickness which has to be 
adjusted manually. 

Grinding and Polishing 

As the plates are received at the 
Grinding and Polishing Unit they are 
placed on large, flat, cast iron table 
cars by an overhead crane equipped 
with a vacuum rack. The flat sur
face of the table car is covered with 
a layer of fast drying plaster of Paris. 
The glass is laid flat, rolled down and 
the excess plaster scraped off by this 
machine. 

The table cars then move under 
grinders turned by large electric 
motors. The large, disc-shaped grind
ers have cast iron runner bars which 
come in contact with the glass. A 
sand and water mixture used as the 
abrasive in grinding comes down 
through the center of the grinders at 
the rate of 5 to 20 gallons per minute. 
The pressure allowed in the grinders 
and polishers is controlled automat
ically by electricity. As the glass 
moves along, the size of the sand de
creases from 259 microns to 66 mi
crons. The last few grinders use 
alundum (Al'0,) as the abrasive in
stead of sand. The abrasives are re-

( Continued on page 26) 
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Amid the dawning hours the eternal quest for "Hve minutes more sleep" can no longer be pursued, 
and with a revenging sweep of the hand Tom Lafferre silences his alarm clock. Tom then realizes 
that today is the day of the interview and with a 7:40 class there is no time to waste. 

The Day Of The Interview 

12 

By JERRY BERDAN, M.E1., '57 

When a man reaches the status of senior in the College of 
Engineering he has learned a lot of things that are not men
tioned in textbooks. He can shave in his sleep without draw
ing blood. He can prepare instant coffee, put a Windsor knot 
in his tie and don his trousers simultaneously. All of the 
actions necessary to complete the transition from an un
conscious lump of humanity to a bright up and coming young 
man ready for business can be accomplished in the short 
space of twelve minutes. 

These achievements (plus some incidental formal educa
tion) make him a hot item on the labor market. Companies 
from far distant places send interviewers to talk to him and 
perhaps employ him. This creates a special problem in his 
life for he must be prepared to make a good impression on 
his prospective employer. He must look sharp and have the 
right answers; if he really wants to make an impression he 
should have some good questions, too. In addition to a 
successful interview he must have a successful day in his 
normal class activities. This may lead to such incongruous 
situations as a student appearing for a lab session in a dark 
blue suit; he'll get a bit of kidding but it is all accepted as 
a part of this devious process we call education. 

I donno' who ya are, but those whiskers have gotta' go! 

THE MISSOURI SHAMROCK 



In the kitchen, Tom hastily prepares instant coffee. While the coffee is dissolving, the tie will get a 
hasty knot put into it. Tomorrow, he'll get up ten minutes earlier and have regular coffee. 

As assistant instructor in M.E. 310, Tom stands out in contrast 
to the atmosphere of the laboratory and its surroundings. A suit 
in the Engineering laboratories is almost unheard of. 

Five minutes before interview time; 
nothing to do but fidget through 
future interview notices. 

( Continued on next page) 
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for A'merica's young 
engineers with capacity for 
continuing achievements in 

radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower . ; . the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities . . . to win rec
ognition . .. to achieve advance
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity ... its long
range program and generous em
ployee benefits. See your Place
ment Officer today for further in
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN-

Radio Communication Systems 
Electron Tubes 

Microwave Components 
Electronic Countermeasures 

Air Navigation Systems 
Missile Guidance 

Transistors and other 
Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 

Wire Transmission Systems 

Fedeml 
Telecomm11nicati'on 

£a/Joratonesl!lt!J 
A Division of International 

Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 

Interview . .. 

The Interview. In a few short minutes the company representative must decide 
whether Tom will fit into the organization. Tom, in turn, must try to obtain 
enough information to decide whether he would want to work for this particular 
company. 

It's 
a 

big 
decision. 
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''If I were hack in high school, ... " 

"Dear Bill, 
"It was great hearing that you plan 
to study engineering too. I imagine 
you know the tremendous demand 
right now for engineers - twice as 
many jobs as there are graduates
and the high beginning salaries-36% 
higher than in 1949. 

"Just look in the want ads of the 
paper, Bill, to see the terrific oppor
tunities and future of an engineer. 
Why, there are over 30 phases of en
gineering in industry alone. And do 
you realize the interesting work of 
today's engineer? He does everything 
from rocket design and electronics, to 
food processing and production. 

"But start preparing to be an engineer 
now, while you are still in high school. 
This is most important, Bill. If I were 
back in high school, I would take all 
the algebra, geometry, physics and 
chemistry I possibly could. You need 
a background in those subjects before 
you start your college training, if you 
really want to be an engineer. 

"Go in and talk to your counselor, 
first chance you have, and ask him 
about the preparatory courses you will 
need for engineering. And urge Dick 
and Ralph and those other fellows 
who want to be engineers to go in with 
you. Your counselor can set up your 

programs and give you some excellent 
information on engineering. 

"By preparing now, Bill, you will 
have the foundation you need to study 
college engineering. And after college 
graduation you'll be prepared for one 
of the most interesting, most reward
ing careers today. 

Your brother, Bob" 

SPENCER CHEMICAL COMPANY, Dwight Bldg., 
Kansas City 5, Mo. • Manufacturers of "Poly
Eth" Polyethylene • Ammonia (Commercial and 
Refrigeration Grade) • Aqua Ammonia • 83% 
Ammonium Nitrate Solution • Synthetic Metha
nol • Formaldehyde • Hexamine • "Mr. N" 
Ammonium Nitrate Fertilizer • SPENSOL 
(Spencer Nitrogen Solutions) • FREZALL 
(Spencer Dry Ice) • Cylinder Ammonia. 

America's growing name in chemicals 
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Detective In Chips 
And Stresses 

By PROFESSOR ERIK K. HENRIKSEN 

University ·of Missouri 

In the days when High Speed Steel 
was the most common material for 
metal cutting tools there was no chip 
problem. The quantity and volume 
of chips produced was never more 
than the operator could handle con
veniently. Furthermore, under these 
cutting conditions the chips ordinarily 
curl up and have a natural brittle
ness, so that they break fairly easily. 
In fact, the operator has to be quite 
careful if he, for fun, wants to "nurse" 
a good long chip. 

The arrival on the scene of the Sin
tered Carbide tools, ( dating approxi
mately from the beginning of the 
30's) has changed this fortunate and 
comfortable situation. With the high 
cutting speeds ( fr.om three to ten 
times the cutting speed employed with 
High Speed Steel tools) the chip 
formation changes its character, the 
chip loses its natural curl and in-

ternal cracks; it becomes tough and 
straight and with fast and powerful 
machines the chip will either bundle 
itself up in a "bird's nest" or shoot out 
against the operator, causing trouble 
and even danger. Just imagine a thin 
strip of steel, almost hardened, with 
an edge like a razor blade, or a fine
toothed saw, shooting out from the 
tool at a rate of maybe 10 feet per 
second, and hot, too! 

The remedy to this calamity is the 
chip breaker, a small step .or groove, 
ground into the tool along with the 
cutting edge, forcing the chip into a 
tight curl, and thereby controlling its 
flow. In addition (and hence the 
name chip breaker) it directs the chip 
flow towards some solid surface ( work 
piece, tool post, etc.) so that the chip 
breaks off in shorter or longer pieces, 
usually of a surprising uniformity. 

Experimental and research work on 

The trouble: A half mile of chips. 
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The remedy: chip is curled by chip 
breaker and breaks when it meets an 
obstacle. 

this problem can be traced back to 
the early 30's, although it does not 
seem possible to say who really in
vented the chip breaker. Maybe it 
appeared, or developed at several 
places simultaneously, borne out of a 
common need. However, a table of 
chip breaker width in relation to feed 
was published by The Carboloy Com
pany and received very wide publicity; 
in fact, when I came across the prob
lem after the end of the war, I found 
that same table published in tool cat
alogs from America, Belgium, Eng
land, France, Germany and Sweden, 
usually without any reference to its 
ongm. It had apparently become 
"public" property! Incidentally, the 

reproduction of this table was some
times rather erroneous with important 
details lacking. 

This was the situation when a 
friend of mine in the Machine Tool 
business asked me to give him some 
help with a demonstration of his Sin
tered Carbide · tools in the Copen
hagen plant of Burmeister & Wain. 
The job was that of turning cam 
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The result: Broken chips of uniform 
shape and size. 

shafts in a Fischer Rigid Lathe 
(Starrdrehbank), a real chip eater, 
and the problem was to curl and 
break the chip. The data in the avail
able table failed to solve it, so we had 
to go back to the good old method 
of "cut and try". In time a satis
factory solution was found, but I 
found my curiosity challenged by the 
obvious failure of the available infor -
mation, and I started tests in the 
Machine Tool Laboratory of the 
Royal Danish Technical University. 

It should be remembered that the 
table gave only data for chip breaker 
width in relation to feed. It seemed 
to me as if the problem was at least 
two-dimensional; not only the width 
( w), but also the height ( h) of the 
chip breaker should be considered 
(Fig. 4), and we made chip breaker 
tools with varying width or height, 

Cross section of chip breaker tool, 
showing principle dimensions of chip 
breaker, width w and height h. Also 
showing chip flow circle with radius B. 

and studied their effect. To begin 
with, the outlook was extremely blur
red. With each chip breaker, no mat
ter what its dimensions were ( with 
the exception of a few very extreme 
cases) it was found possible to get 
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perfect chip breaking within a certain 
range of feeds; but this effective range 
would vary from one material to an
other, and also vary with speed and 
other cutting conditions. Our findings 
might confirm the data from the com
mon table in some cases, but would, 
on the other hand, be contradictory 
to it in other cases. 

A strange coincidence led us on the 
track. There were two chip breakers 
that always gave equal performance. 
If the one of them would break the 
--hio. the other one would do the same; 
if the one would fail, the other one 
would also fail, and the general per -
formance of the two chip breakers was 
practically identical, no matter what 
cutting conditions were, as long as 
they were identical for the two. The 
two chip breakers were different in 
width, and different in height, but it 
was an obvious conclusion that, de
spite the differences in their basic di
mensions, they must have one decid
ing factor in common. The question 
was: just what is this deciding factor 
or dimension? 

One day I tried to draw them in 
large scale on transparent paper, put 
one tracing on top of the other, and 
draw a curve through the two chip 
breakers; a few trials brought out that 
if the curve was chosen as a circle it 
would satisfy the geometry of the two 
chip breakers. 

This is almost the end of the story. 
Subsequent tests confirmed this gen

eral theory and brought out a para
bola-like relationship between the feed 
and the radius in the circle, which 
then was referred to as the Chip Flow 
Circle. From here on the rest is "ele
mentary, my dear Watson, elemen
tary". The geometrical analysis is 
simple; the relationship (the Copen
hagen Formula) between the funda
mental dimensions is: 

w2 
B = -2h 

h 
+-

2 
The Copenhagen parabola was also 

confirmed by a long series of tests 
sponsored by the National Machine 
Tool Builders' Association, at Cornell 
University ( the Cornell data), and 
revised straight-line tables ( the Mis
souri tables) now permit a simpler 
and clearer presentation of experi
mental data for practical use. It is 

also possible to apply tbe same prin
ciple of the Chip Flow Circle to the 
clamped chip breaker, now so com
mon in the metal-cutting industry. 

Any progress in chip breaker tech~ 
nique is of extreme importance ,,k>r · 
the economy of industrial operationl 
There are roughly 1½ million m~
chine tools in use in the U.S.A. to
day, each of them ( except the grind-

., ____ _ 
The key to the solution:' Two chip 
breakers of different width and differ
ent height but with the same chip flow 
circle radius show identical chip break
ing performance. 

ers) employing one or several cutting 
tools. The import of diamond mate
rial for chip bre,,-,,ker grinding only, is 
estimated at a figure of between 30 
million and 50 million dollars a year. 
The Russian heavy industry is con
stantly working on chip breaker de
velopments along various lines, as evi
denced by frequent publications ap
pearing in their technical magazines. 

--0--

Stresses are invisible and their ex
istence can only be revealed by the 
observation of their effects. While 
stresses from outer loads can be com
puted ( if you know how!), residual 
stresses can only be determined by 
experimental methods, mostly of a 
destructive nature. Most of these 
methods consist in machining the test 
piece, removing one layer at a time 
and keeping track of the subseque,• 
deformation. This was essentially the 
method I used in the investigation of 
residual stresses in a 6 ft. long casting 

(Continued on page 20) 
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The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production. A new generation of U.S. air 
power has been designed aroun<! this mighty new Pratt & Whitney Aircraft engine. 
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North American's F-100 Super Sabre, fastest Air Force jet fighter, 
is powered by Pratt & Whitney Aircraft's J-57 engine. 

First all-jet heavy U. S. Air Force bombers are the huge Boeing 
B-52s, powered by eight J-57s mounted in pairs. 

The Douglas F4D Skyray, fastest Navy jet fighter, will be pow- The Douglas A3D, the Navy's most powerful carrier-based 
-ered with the big J-57 engine. attack airplane, has two J-57 engines. 

Blazing the Way for a New 
Generation of Air Power 

The most powerful turbojet engine in production is 
blazing the way for a whole new generation of 
American aircraft. 

That engine is Pratt & Whitney Aircraft's J-57, 
the first turbojet to achieve an official rating in the 
10,000-pound thrust class. 

But the J-57 provides far more than extreme high 
thrust. Its unique Pratt & Whitney Aircraft design, 
achieved after years of intensive research and engi
neering, offers as well the low specific fuel consump
tion so vital to jet-powered bombers and future 
transports, plus the additional important factor of 
fast acceleration. 

The importance of the J-57 in America's air power 
program is clearly shown by the fact that it is the 
power plant for three of the new "century series" 
fighters for the U. S. Air Force-North American's 
F-100, McDonnell's F-101 and Convair's F-102-
as well as Boeing's B-52 heavy bomber. The Navy, 
too, has chosen the J-57 for its most powerful attack 
aircraft, the Douglas A3D, the Douglas F4D fighter 
and for the Chance Vought F8U day fighter. And 
the J-57 will power the Boeing 707 jet transport. 

The J-57 is fully justifying the long years and 
intensive effort required for its development, pro
viding pace-setting performance for a new genera
tion of American aircraft. 

Engineering graduates who can see the challenge in this new generation, might well 
consider a career with the world's foremost designer and builder of aircraft engines. 

D_ECEMBER, 1955 

PRATT & VVHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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DETECTIVE IN CHIPS 
AND STRESSES 

( Continued from page 17) 

back in 1933; the piece was put on a 
planer and one thin layer at a time 
was planed off; between cuts the 
change in curvature was measured and 
the residual stresses computed from 
these measurements. It was obvious 
to me that in order to be strictly cor -
rect any such method must assume 

0 
0 
0 
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X =wel l - broken chips 
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Cf'1ip -:- flow Circle_ Rad ius (inc h). 

The Copenhagen Parabola. Chip break
ing depends on radius in the chip flow 
circle as well as on feed. A character
istic parabola - like curve separates 
areas between unbroken chips and well
broken chips. 

that no new and foreign stresses are 
introduced into the work piece mate
rial by the cutting process itself ( the 
same would, of course, apply to such 
metal removal methods as chemical 
etching, etc.), and I found it advisa
ble to check this possibility a little 
further. 

A search in the literature gave, sur
prisingly enough, an · almost negative 
result. Several authors stated that at 
least heavy cuts with dull tools might 
create stresses, some authors men
tioned as a possibility that stresses 
might be produced by a machining 
operation, but no quantitative data 
were given, in fact not even such a 
simple, qualitative indication as to 
whether these stresses would be ten
sile or compressive. 

At the start of this investigation we 
had focused our attention on the pres
sure between the tool and the work, 
and we expected that if any machin
ing stresses should occur, they would 
be compressive stresses. Since no 
quantitative data were available it' 
was decided to "give it a try", and a 
friend of mine in a Copenhagen foun
dry supplied a piece of cast iron of 
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rectangular shape and suitable dimen
sions. This piece was then machined 
to size, but showed a large accumula
tion of blowholes. It was necessary 
to get another casting, which would 
take a few, days, and we decided to 
use the waiting time for testing a 
piece of low carbon steel, if not for 
any other reason then at least for 
trying out our experimental tech
nique. 

The test piece of steel was machined 
to size and stress relieved in a fur -
nace. A planing cut was taken on the 
one side. Since the piece was sup
posed to be stress free, it should stay 
straight after machining, if no "new" 
machining stresses were introduced. If 
any warpage or curvature should oc
cur, this would indicate the presence 
of "new" machining stresses. 

It so happened that I was in a 
meeting when my assistant, Mr. E . 
Hvalso Petersen, made the first curva
ture measurement, and I still remem
ber his answer, as I came back to the 
laboratory and asked if the test had 
given any result. 

Experimental planing operation for in
vestigation of residual stresses in 6 ft. 
long casting. 

"I don't understand it, it looks as 
if we get tensile stresses", was his first 
comment. 

This was entirely against our ex
pectations, and our first reaction was 
to check for any possible sources of 
error, such as incomplete stress re
lief, cold draft in the furnace during 
the cooling period ( we sealed all leaks 
with wet asbestos ), a counter-check on 
the mathematical analysis of the 
stress, etc.; everything we could think 
of; but all repeated tests showed the 
same result. We finally had to accept 
it as a new fact, that machining of 
mild steel builds up a surface layer 
of tensile stresses. 

An explanation was sought after 
and found in the microstructure of 
the surface layer and the chip. The 

grains just below the su~face are dis
torted in the direction of the motion 
of the tool, and similar distortions, in 
the opposite direction, are found in 
the chip. It looks as if the grains are 
pulled or dragged along with the tool 
edge before the final separation takes 
place, and it seems clear enough that 
such a violent deformation ( which oc
curs even with perfectly sharp tools) 
must leave considerable stresses as a 
by-product. 

~ 
wFm>77~E/.I//, 

Deflection measurement by means of 
dial indicator . 

Having thus dispersed our legitimate 
doubt about the origin and nature of 
tensile machining stresses and the 
mechanism of their formation, our in
terest was directed towards a study 
of their behavior and their relation
ship with cutting conditions. It was 
found that the stresses are ordinarily 
concentrated in a thin layer only, and 
hence reach a very high intensity, up 
to 50,000 to 100,000 psi. The stress 
pattern is two dimensional ( at least, 
if not three dimensional) with the ma-

Micrograph showing distortion of metal 
in a machined surface - magnified 120 
times. 

jor component in the direction of the 
cut; the stress depends on material, 
dimensions of the cut, cutting speed 
and tool angles. Softer materials take 
on higher stresses, heavier cuts create 
greater stress, higher cutting speeds 
give lower stress; for a straight tool 
the highest stresses appear with a 
small or even negative rake angle ; and 
the stress decreases steadily with 

(Continued on page 25) 
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IN THE AIR .. . 
ON LAND .. . 

AT SEA .. . 

For the nation's defense, the 
Armed Forces call on Western 
Electric to apply telephone 
technology to the manufacture 
of electronic controlled weapons 
. . . like the fabulous guided mis
sile NIKE (shown here) and 
other air, ground and sea radar 
systems. Besides producing • · 
these new weapons, Western 
Electric advises and instructs on 
their installation, use, and 
maintenance-through its Field 
Engineering Force (F.E.F.). In 
the air, on land and at sea . .. in 
the U.S. or abroad . .. you'll find 
Western Electric-made equip
ment and men of the F.E.F. 
working with the Armed Forces. 

DECEMBER, 1955 

Pictured here is one of the many 
stations in the Bell System's new 
nationwide radio relay system for 
beaming telephone calls and tele
casts coast to coast. It is Western 
Electric's responsibility to make and 
install the complex electronic equip
ment needed. This is another exam
ple of our job, as the manufacturing 
and supply unit of the Bell System, 
to provide the thousands of things 
that make good telephone service 
possible. It's a job that presents an 
unending challenge to our engineer
ing staff . 

1 
C 

DIRECT DISTANCE DIALING 

Modifying telephone systems for nation-wide dialing re 
quires months of make-ready. Working with technical men 
from Bell Laboratories and Bell telephone companies, 
Western Electric engineers develop and plan the manu
facture and installation of the intricate equipment needed 
for change-overs. Shown here is an automatic switching 

__ bay being manufactured in one of Western's 16 plants. 
@,1)1)( 

M/INUFAtTURING AN~'~UPPLY@UNIT OF THE BELL SYSTEII 
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. . . 
: F4D, "SKYRAY"-only carrier plane to : A4D, "SKYHAWK"-smallest, lightest 
: hold official world's speed record : atom-bomb carrier 

RB-66 - speedy, versatile 
jet bomber . . . ......••••.•.•.•••••.....•..•.....•....•...............................•••. •...............•.................... . . . . . . . . . . . . . . . . . . . . . . 

0 

. . . . . . 

A3D, "SKYWARRIOR"- largest 
carrier-based bomber 

. . . . 

C-124, "GLOBEMASTER"- world's 
largest production transport 

. . . . . . . . . . . . . . . . 
: DC-7 "SEVEN SEAS"-America's : 
: finest, fastest airliner : . . . 

·················································································•··••··························· 

Engineers: 
join this 

• • w1nn1ng 

. . . . . 
• . . . . 
• . . . 
• 

team! 
"NIKE"- supersonic missile selected 

to protect our cities . . •...................••....•................................................ 
D558-2, "SKYROCKET"- first airplane 

to fly twice the speed of sound 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fields: 
Mechanical design 
Structural design 
Power plant Installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

. Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

DOUG 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
~irsf in Aviation 
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C. C. LaVene, Employment Manager ... Engineering General Office 
3000 Ocean Park Blvd .... Santa Monica, California 
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We have received information about 
the A. F. Davis-American Welding 
Society Welding Award Program 
which we think offers an excellent op
portunity to some enterprising student 
(with a nimble pen hand) to make a 
little money. Accordingly, we are 
passing along the rules and regula
tions of this program, as taken from 
their announcement. 

CONDITIONS OF THE A. F. DAVIS 
UNDERGRADUATE WELDING 

Aw ARD PROGRAM 
PURPOSE-To encourage and stim

ulate interest in welding through the 
preparation of articles on the subject 
of welding by undergraduate students, 
and dissemination of such informa
tion through undergraduate publica
tions ( papers and magazines). 

Aw ARDS-$200.00 to the Author of 
the best paper; $200.00 to the Publi
cation; $150.00 to the Author of the 
second best paper ; $150.00 to the Pub
lication. A suitable certificate will be 
given to each author and publication 
receiving awards. In case of joint au
thorship, the author award shall be 
given jointly; however, certificates will 
be issued to each author. 

SUBJECT- Subject matter of the 
paper may be on any phase of any 
type of welding or its application to 
design and construction. 

DECEMBER, 1955 

By JERRY HERDAN, M.E., '57 

ELIGIBILITY-Any undergraduate of 
any college or university, in the 
United States, its possessions, or Can
ada, is eligible. The papers must be 
published in an undergraduate publi
cation between April 1, 1955 and June 
1, 1956, however, the manuscripts 
must be accepted for publication be
tween April 1, 1955 and April 1, 1956. 
Six copies of the publication must be 
received at the office of the American 
Welding Society, 33 West 39th 
Street, New York 18, N. Y., before 
5 p.m., June 10, 1956, marked to the 
attention of the Chairman of the Edu
cational Committee. 

JUDGING-The judging group shall 
be selected by the Educational Com
mittee of the American Welding So
ciety. Judging shall be based on orig
inality of subject, originality and 
clarity of presentation and thorough
ness with which subject is presented. 
Decision of the judges will be final. 

ANNOUNCEMENT- The persons and 
publications to receive awards will be 
notified by mail on July 25, 1956. An 
announcement of the award winners 
will be made in the next regular issue 
of the Welding Journal and the 
awards will be presented at the An
nual Meeting of the American Weld
ing Society. 

NAME- Awards will be known as 

"A. F. Davis Undergraduate Welding 
Awards." 

The A. F. Davis Undergraduate 
Welding Award is named for its 
donor, A. F. Davis, vice president and 
secretary of the Lincoln Electric Co., 
Cleveland, 0. 

Another award which should in
terest the Industrial Engineering stu
dents is offered by the American So
ciety of Tool Engineers. Information 
about this can be obtained from mem
bers of the I.E. faculty. 

Pi Tau Sigma had its fall initiation 
banquet November 21. Featured 
speaker of the evening was Dr. Walter 
Keller of the Geology Department. 
Dr. Ralph Burton of the Mechanical 
Engineering Department was initiated 
as an Honorary Initiate. The under
graduate initiates were John W. Allen, 
James R. Darden, Robert G. Ely, Ru
dolph Freitag, Ronald Haynes, Dick
son Krebs, John Lewallen, Don Sam
uels, Ben Callaway, Edward E. Duke, 
Earl R. Fink, I van L. Haston, Bob 
King, Norman Leigh, Lee Lowry, Jim 
Wilhelm, John L. Wray. 

(Continued on next page) 
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New On Faculty 
By SHELTON EHRLICH, M.E., '57 

Professor Harry L. Beach is the 
newest addition to our drafting de
partment. He comes to us with a long 
and experienced background which 
makes him well qualified for the po
sition. 

He began his college career at W or -
chester Poly Tech in Worchester, 
Massachusetts. Here he received his 
B.S. in Mechanical Engineering in 
1924. In 1945 he earned a B.S. in 

· Vocational Education. By 1950 he 
had completed work on his M.S. in 
Education and had also done some 
work ,on his doctorate at the Univer
sity of Connecticut. Between 1924 
and 1945 Professor Beach was well 
occupied with various jobs. He taught 
vocational education in Connecticut, 
worked for the New Departure Divi
sion of General Motors Corporation as 

Harry L. Beach 

an engineer and at a later period as 
its training director. He also did work 
for the General Motors Institute at 
Flint, Michigan. At Hillyer College in 
Hartford, Connecticut he was head of 
the drafting department and the vis
ual aid department. 

He was born in Bristol, Connecti
cut. His father was a dentist and his 
mother rounded out a talented fam
ily as a professional organist. Profes-
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AROUND THE COLUMNS 

( Continued from page 23) 

This month's cover has a rather 
interesting background. It started out 
as an elaborate "doodle" in Frank 
Eggers' notebook. When the Editor 
saw it he thought it had possibilities 
and asked Frank to make a formal 
drawing of it. Then Mr. Petrakis at 
the printers saw it and started talk
ing about it in terms intelligible only 
to one experienced in the printing 
business. To be honest as we write 
this we're not quite sure what the 
cover will look like! 

Three engineers were presented out
standing military awards during drill 
ceremonies November 15, 1955 by 
Col. Wesley P. Warner, Professor of 
Air Science. The students were John 
J. Lewellan of Sheldon, Missouri, Da
vid L. Oshiek of Jennings, Missouri, 
and Dail F. Stone of Bucklin, Mis
souri. This award was made for out
standing leadership in drill, summer 
camp, campus activities, and scholas
tic achievement. 

You've probably noticed the Pic
ture Story in this issue. It deals with 
the "Day of The Interview." While 
it treats the subject in a rather light 
manner, interviewing is no menial 
event in an engineer's life. The inter
view of today is the method by which 
the vast majority of graduating en-

sor Beach's major hobby is photo
graphy. He still has in his possession 
the first print he ever made. This was 
done in 1913 using blue print paper. 
He has used photography not only as 
an avocation but also as a vocation, 
teaching it to adult classes. 

Professor Beach has two daughters, 
one of whom is married. His younger 
daughter is now enrolled at the Uni
versity as a freshman in the School of 
Education. 

We wish to welcome Professor 
Beach and his daughter to Missouri 
and we hope that their stay will be a 
long and happy one. 

gineers get "lined-up" with a compa
ny. Since the interview is the "point
of-contact" with a potential employ
er, it should be of the best quality 
that you can make it. Practice is one 
of the best ways of increasing your 
I.Q. or "interview quotient." Sopho
mores and Juniors are duly urged to 
interview-if not particularly for a 
summer job at least for the experi
ence. Most companies are glad to see 
you and there's always a chance that 
they have something of interest to 
offer you. 

P . J. Zilles has been appointed sales 
manager of the newly-created air 
cleaning products department of the 
Sturtevant Division, Westinghouse 
Electric Corporation, Hyde Park, 
Mass. The new department is re
sponsible for the engineering, manu
facturing and sales of all Sturtevant 
air cleaning products including the 
Precipitron. Mr. Zilles, a graduate 
engineer of the University of Missouri, 
joined the Westinghouse student 
training course in 1925. During his 
years with the company, he has re
ceived broad sales and sales training 
experience in many locations through
out the country. He served as a cap
tain with the U. S. Army during 
World War IL 

Charles Kircher, E.E., '55, who is 
now in the USAF, came by M. U. on 
his way to New York, where he will 
leave for a 2 year stay in Europe. He 
has just completed a 5 weeks school 
on communications at Wright Patter
son AFB. 

Among the many Homecoming vis
itors we noticed Bill Stracke, an M.E. 
grad. of 1955. Bill is with the Bailey 
Meter Co. of Cleveland, Ohio. He's 
in the Patent Department and is tak
ing law courses in the evenings at 
Cleveland Marshall Law School. Seen 
at the game were Don Bussick, Jerry 
Lammers, Bill Burkstaller, and Bill 
Weber. Ralph Niehaus was observed 
back at his favorite spot on campus 
-the Engin. Bldg. sidewalk. He had 
gathered the usual large crowd. 
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DETECTIVE IN CHIPS 
AND STRESSES 

( Continued from page 20) 

larger and larger rake angles, but for 
an ordinary side-cutting tool there is 
a rake angle at approximately 18 de
grees, where the stress is at a mini
mum. 

No particularly exciting results 
were encountered so far, with the more 
conventional materials. Cast iron 
showed compression stresses ( actually 
what we had expected at the very be
ginning), and so did Austenitic High 
Manganese Steel. But with stainless 
steel the picture changed again. 

"I don't understand it; there must 
be something wrong; it looks as if 
there are no stresses", said my assist
ant, when he had made the first tests 
on Ferritic stainless steel ( 14% chrom
ium) . There was nothing wrong, it 
was only that these steels develop re
markably low stresses, in fact, only a 
small fraction of the stresses found in 
equivalent carbon steels. 

If we found remarkably low stress 

Schematic presentation of metal dis
tortion in machining. 

value in the Ferritic steels, we certain
ly got it the other way around when 
we turned our attention to the Aus
tenitic stainless steels of the 18/ 8 
type. These steels behaved differently 
from every other material tested be
fore. 

Normally we would find that a 
stress pattern could be repeated, if 
only we would take a cut deep enough 
to go below the stressed layer in the 
old surface. Not so with the 18/ 8 steel. 
Second cut showed higher stresses than 
the first cut did; the third cut showed 
still higher stresses, and so there was 
a continuous build-up of stresses, 
which we explained as an effect of the 

INDUSTRIES THAT MAKE AMERICA GREAT 

OIL ••• FLUIP ENERGY FOR 

AN ENERGETIC PEOPLE 

Crude oil spouting from the earth is the 
fabulous fountain that has put this nation 
on wheels and wings. Oil has made mil
lions of homes and buildings more com
fortable and, through the "magic" of 
petro-chemistry, hundreds of new products 
have been created, ranging from fabrics 
to formaldehyde. 

Modern, advanced refining methods are 
producing the most powerful gasolines 
ever offered, to fuel America's 47 million 
cars. The airlines' planes and the rail
roads' diesels depend on the same petro• 
leum for their tremendous power. 

The rocketing importance of oil to so 
many major segments of the nation's 

DECEMBER, 1955 

economy makes finding new reserves to 
be tapped an unending, expensive job. 
And it is to the industry's credit that it 
is reinvesting-year after year--so much 
of its own money in exploration, research 
and expansion-determined to be ready 
to meet a market for petroleum fuels 
that is expected to climb to an awesome 
$32 billion annually by 1975. 

The petroleum industry always has de
pended on steam for power, heating and 
processing. And steam's versatility was 
most recently demonstrated when several 
major refineries contracted with B&W to 
build special Carbon Monoxide boilers to 
convert waste gases into useful power. 

tool working in a layer that was al
ready hardened to a considerable 
depth from the previous operation. 
Such a build-up could, presumably, 

Side-cutting tool used in machining 
stress experiments. 

not go on forever ; it seemed conceiv
able that it must level off s~ner or 
later and r 

disappoi 
the stres 
we conf 

(Con 

B&W, working cooperatively with the oil 
companies, is providing efficient, econom
ical steam throughout the petroleum in
dustry-as it does throughout all U. S. 
industry. The Babcock & Wilcox Com
pany, Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 

BABCOCK 
WII.CO~ 

N-193 
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THE MANUFACTURE OF 
PLATE GLASS 

( Continued from page 11) 

turned to the grading building after 
they are used, to be graded and used 
again. Fifteen tons of sand per hour 
has to be replaced. 

Manufacture of Plate Glass 

After grinding, the plates go through 
a group of polishers which use rouge 
( ferric Oxide particles of 2-3 microns) 
as an abrasive. The faces of the pol
ishers are made of a fine grade felt. 
On each large disk of the. polishers are 
a number of small ones which rotate 
individually as the large disk turns. 
The sheet of glass is turned over by 
a large vacuum rack, replaced on the 
table by the same process as before, 
and run through another line of 
grinders and polishers. The tables 
have to be washed and thoroughly 
cleaned before the glass is placed down 
each time. 

Since the grinders and polishers of 
each line are in the same section, it 
is necessary that the tables traverse 

Some of the giant grinders used to pro
duce the high quality surface on plate 
glass. The glass passes under the rotat
ing grinders at a uniform velocity. 

the building twice. The table cars 
travel on a track and are pulled by 
an endless chain. The table cars are 
moved from track to track by a trans-
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fer car especially fitted with tracks 
that allow the table cars to roll onto 
them. 

The Wareroom 

After leaving Grinding and Polish
ing, the glass is conveyed through a 
wash of both sulfuric acid and water 
and from there to a tilting frame 
where the glass is stacked on large 
"A" frames by cranes with vacuum 
racks and moved to the inspection 
booth where the glass is placed, one 
plate at a time, onto the booth which 
has a lighting system behind it to show 
up any defects. On this basis the in
spectors specify the sizes into which 
each plate is to be cut. The cranes 
then move the plates of glass to the 
cutting tables where they are cut to 
size. After cutting, the glass goes onto 
smaller A-frames and is taken by fork 
lift trucks to storage or on to another 
department for further processing. 

Bending Department 

Fr.om the cutting room the glass 
may go to a number of departments, 
one of which is the Bending Depart
ment. Here the glass is shaped for 
such things as the wrap around wind
shield for automobiles and many other 
bent glass products. 

The glass comes to this department 
in rectangular plates of approximately 
the right size. Here the glass is cut 
then bent in lehrs to the right shape. 
The glass is put ,on overhead chain 
conveyors when it comes from the lehr 
and is taken to the Laminating De
partment. 

Laminating Department 

Laminating is a process by which 
two plates of glass are put together 
with a plastic filler which forms a 
strong bond between them making 
shatter-proof safety glass. There are 
three main laminating lines : the wrap 
around windshield, the conventional 
curved windshield and the side light. 
The wrap around windshield line, 
while similar to the others, is largest 
and most complicated. As the bent 
glass comes across the building on the 
conveyor it is cooled somewhat by air, 
and as it nears the laminating lines 
it passes through a refrigerated area. 
The pairs are put on a special con-

veyor which raises one so that the 
plastic can be inserted between them. 
On the other lines the pairs are sep
arated manually. After placing the 
plastic between them, the pairs are 
fitted back together and heated. They 
are then rolled by nipper rolls to start 
the bond. The excess plastic is taken 
off with power brushes. 

The pairs have by then been thor
oughly bonded, but are still not com
pletely transparent. The laminated 
windshields are then put into Auto
clave racks equipped with spacers to 
keep them separated and lowered into 
the autoclave, a large tank of oil which 
is heated under pressure to render the 
windshields transparent. The rack is 
then taken out and sent through an 
automatic washer, after which the 
windshield is removed and packed for 
shipping. Since the windshield is cov
ered on all edges, it does not have to 
be edged as the side lights do. 

The side lights which are run 
through approximately the same proc
ess are in addition put on the edging 
line conveyor. As they go along this 
line they are inspected and edged. 
They are then transferred to the pack
ing line, where they are inspected and 
packed. 

There is also a reclamation line, 
where the broken or cracked lami
nated sections may be cut by a double 
.headed cutter into smaller ventilators, 
etc. The scrap from laminating can
not be used as cullet because of the 
plastic in it. 

Tempering 

Glass to be used for automobile 
side lights and back lights may be 
tempered. This process pre-stresses 
the glass, causing it to be strong and 
hard. Three men could stand on a 
rear light with no damage. However, 
a soft tap on the edge will shatter the 
glass into small pieces the size of 
grains of com. 

The rectangular sized glass is taken 
from the W areroom to the cutting 
room of the Tempering Department 
where it is trimmed to the right shape 
and size. It is then put on molds and 
sent through lehrs to be heated. After 
it has been brought up to tempera
ture, it is quenched by blowing com-

( Continued on page 28) 
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New RCA Radar "VVeather Eye" 
Sees Through Storms 

In our time, Man has won round after round in a contest 
against the elements that started thousands of years ago. 

The most recent scientific victory is something new in 
Radar-an electronic "Weather Eye" developed by RCA. 

In airplanes, this supersensitive instrument peers miles 
ahead. It gives advance warning of weather disturbances. The 
signals on its radar screen point the way to a safe course 
'.Lround storm areas, or even through them. 

The leadership in electronic research that made the 
"Weather Eye" possible is inherent in all RCA products and 
services. And at the David Sarnoff Research Center of RCA, 
Princeton, N. J., scientists are continually at work to extend 
the frontiers of "Electronics for Living." 

New RCA Weather Map• 
ping Radar weighs under 
125 pounds, takes little 
space in a plane. 

For information regarding design and 
development engineering positions on 
such projects as "Weather Eye" Radar 
and military electronic equipment-write 
to Mr. Robert Haklisch, Manager College 
Relations, Radio Corporation of America, 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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Use 
Your 

Military 
Training 

Scientific Stqff 
Relations 

Hughes 

RESEARCH AND 

DEVELOPM -ENT 

LABORATORIES 

Culver City 
Los Angeles County 

Califomiu 

The time was never 

more opportune than now 

for becoming 

associated with the field 

of advanced electronics. 

Because of military 

emphasis this 

is the most rapidly 

growing and 

promising sphere of 
endeavor for the young 

electrical engineer 

or physicist. 

Northrop Scorpion 

F-89 D all-weather 

interceptor. 

E.E. or PHYSICS GRADUATES 

with experience in 

RADAR or ELECTRONICS 

or those desiring to enter these areas . .• 

Since 1948 Hughes Research and Develop
ment Laboratories have been engaged in an 
expanding program for design, development 
and manufacture of highly complex radar fire 
control systems for fighter and interceptor 
aircraft. This requires Hughes technical ad
visors in the field to serve companies and 
military agencies employing the equipment. 

As one of these field engineers you will be
come familiar with the entire systems involved, 
including the most advanced electronic com
puters. With this advantage you will be 
ideally situated to broaden your experience 
and learning more quickly for future applica
tion to advanced electronics activity in either 
the military or the commercial field. 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assignments 
are open to single men only. 

THE MANUFACTURE OF 

PLATE GLASS 

( Continued from page 26 ) 

pressed air across it. After this, it is 
inspected in front of Polarized light, 
which shows the stress pattern, and 
packed for shipping. Small ventilators 
and side lights are treated in the same 
manner, except that they are hung by 
clamps on the comers. 

Subsidiary Phases 

There are a number of very well 
equipped machine shops located at 
the plant for maintenance work and 
for developing new ideas. There is 
one large machine shop and small 
ones for almost all departments. The 
electric motors are rewound and the 
tank rollers turned, etc. 

The waterworks is also an essential 
part of the Company. All of the 
drinking water used by the large plant 
and the surrounding town is pumped 
from one large well and processed at 
the plant. 

The heat for the plant and the D.C. 
electric current is produced by six 
boilers ( three gas fired and three coal 
fired). The A.C. electrical current is 
purchased from the Union Electric 
Company. 

Summer jobs such as this are mu
tually beneficial to students and em
ployers. Students can learn about the 
different companies, the type of jobs 
they offer and the qualifications for 
the jobs. Employers can become ac
quainted with students and their pos
sibilities for filling available positions. 

COLUMBIA'S MOST 

COMPLETE SHOE STORE 

Broadway at Eighth 
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How to tackle heavy 
thrust loads in a 400-ton 

traveling block 
Fleet angles set up a thrust problem on this oil rig 
traveling block. Engineers solved it by mounting the 
sheaves on Timken® tapered roller bearings. They 
keep the sheaves in positive alignment regardless of 
the fleet angle or line load, give the 400-ton capacity 
block maximum stability. 

Timken bearings are designed to roll true, and 
precision-made to live up to their design. As a result, 
sheaves rotate freely and easily, even with a full 
weight of drill string, reducing line slippage and wear. 

The taper in TIMKEN® bearings 
lets them take radial and 

thrust loads in any combination 
Timken bearings are tapered to take thrust loads as well as 
radial loads, or any combination. And Timken bearings can 
handle heavy loads because (1) they have full line contact 
between rollers and races. And (2) the rollers and races have 
shock-resistant cores under hard, wear-resistant surfaces. 

t 

Want to learn more about bearings 
or iob opportunities? 

Some of the engineering prob• 
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 

Timken bearings. And for infor
mation about the excellent job 
opportunities at the Timken Com• 
pany, write for a copy of "This 
is Timken". The Timken Roller 
Bearing Company, Canton 6, 0. 

0 TIMKEN NOT JUST A BALL O NOT JUST A ROLLER a::> THE TIMKEN TAPERED ROLLER a::, 

BEARING TAKES RADIAL ~ AND THRUST --tl- LOADS OR ANY COMBINATION * TRADE-MARK REG. U.S. PAT-:. OFF. 

TAPERED ROLLER BEARINGS 
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THE CHALLENGE 
OF LOWER COSTS 
THE engineer who knows how 

to cut· production costs com• 
mands the attention of manufac
turers everywhere. 

Cutting production costs starts 
with knowing how to use the least 
costly materials that will both han
dle the loads and can be fabricated 
economically. 

The best material for most prod• 
ucts is ... steel. Here is why: 

1. Steel is 2 to 3 times 
stronger than ·gray iron. 
2. Steel is 2½ times as rigid 
as iron. 
3. Steel costs Cil thlnl c;; much 
per pound. 

Utilizing the superior properties 
of steel to best advantage, material 
costs can be cut as much as 85%. 
This means that with today's fast, 
efficient welding methods, most 
machine designs can be fabricated 
with overall reductions in cost aver• 
aging up to SO%. Here is an example 
of how it is done. 

Original design made from gray iron. 
Requires reassemj,ly and realignment 
in customer's plant after shipment. 

Present steel design costs half as much 
••• weighs less yet is 40% more rigid 
than original cast design. 

DESIGN FACTS 
to guide designers on product 
development are available to engi• 
neering students. Write us. 

THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 

THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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DETECTIVE IN CHIPS 
AND STRESSES 

( Continued from pµge 30) 

lated stress w.ould slightly decrease 
again. This last observation might 
have been quite disturbing, but it 
must be remembered that we have 
been talking about calculated stresses, 
based on the assumption that the 
stress is concentrated in a layer that 
can be considered infinitely thin. 

Our observations showed clearly 
that this simplifying assumption, 
which was entirely permissible in our 
numerous experiments with Carbon 
steel, would no longer be valid with 
stainless steel. The stressed layer is 
no longer infinitely thin; on the con
trary, it has a finite thickness which 
cannot be ignored in the stress com
putation, and when this factor is taken 
properly into account we found it pos
sible to use the decreasing branch of 
our build-up stress curve for a deter
mination not only .of a corrected value 
for the resulting stress but also the 
depth below the surface where it is 
located. 

The first study of machining 
stresses grew out of my suspicion of 
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The machining stress shows a minimum 
value at approximately 18 degrees rake 
angle on the tool. 

a possible source of error in the con
ventional experimental investigation of 
residual stresses in general; but soon 
it matured into an independent re
search project which went on through 
a number of years. Machining stress 
has been taken up at various places, 
also in Russia some years ago ( where, 
incidentally, they misinterpreted one 
of my early publications). Machin
ing stresses have been correlated with 
other residual stresses, and I have had 
cases where the results of the conven-

tional residual stress investigation 
were meaningless if they were not cor -
rected for machining stresses. There 
is probably a connection between the 
machining stresses and the forces on 
the back side of the tool ( the pressure 
between the tool and the work plus 
its accompanying frictional force- a 
factor which has been largely ignored, 
even in present day research) and 

~soo 
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The build-up of machining stresses in 
austenitic stainless steel. The maximum 
stresses in the stainless steel are 4-5 
times greater than the corresponding 
stresses in plain carbon steel. 

through this there should be a way 
open for a correctional study of the 
cutting forces in general. 

The science of today is the practice 
of tomorrow. 

The metal working industry is now 
feeling the pinch of the machining 
stresses. A number of work-hardening 
materials are now being used exten
sively in aircraft engine manufacture 
and these materials are extremely sen
sitive to machining stresses, like the 
18/8 stainless. The result is that flat 
discs and wheels, as used in turbines, 
may warp severely, if for some rea
son, the machining stresses on the two 
sides of the disc are out of balance 
with each other. The phenomenon is 
known as "cupping". The difficulties 
thus encountered have given the im
petus to new research in the field, and, 
in severe cases, it has even been found 
necessary to design special machinery 
for simultaneous machining of the 
two opposite sides of the disc in order 
to maintain equilibrium of the ma
chining stresses. 

Acknowledgement : Various illustra
tions to this article are borrowed from 
The Tool Engineer, Technical Aids for 
Small Business, and University of 
Missouri Engineering Reprint Series 
No . 12 
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Join the company that serves 

3 GROWTH INDUSTRIES 
Match your engineering talents to the future needs of the con
struction, power and manufacturing industries. These are grow
ing needs-for the population is climbing at the amazing rate 
of 50,000 people every week! 

Many billions of dollars for highway construction alone are 
called for by the President in the next ten years. Allis-Chalmers 
builds equipment used in making cement, aggregate and steel 
as well as earth movers and graders. 

Electric power generation will double in ten years. A-C builds 
the machines that make electricity. • 

Manufacturing output must increase $3.5 billion by this time 
next year. Allis-Chalmers builds motors, control, drives and 
many other types of equipment for this industry. 

Here's what Allis-Chalmers offers to Young Engineers: 
A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: electric 

power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available, with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 

In any case-learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 

CONSTRUCTION-
Tremendous rotary 
kilns, like these, typify 
Allis-Chalmers role in 
the cement industry. 

MANUFACTURING-A-C aids high speed pro
duction and helps improve quality with dielectric 
sand core dryers like the one above. 

POWER GENERATION-Growing use for 
power means growing demand for A-C steam 
turbines, transformers, and other equipment. 

ALLIS· CHALMERS A-4685 
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BUI.I.ARNEY 
Little Audry, mad as hell, 

Pushed her sister in the well. 
Said her mother, drawing water, 

"Gee, it's hard to raise a daughter." 

"" I used to eat Wheaties for breakfast 
every morning. I'd split open the top 
of the package with a bread knife, 
sprinkle a quantity of the cereal in an 
ordinary oatmeal dish, pour in just 
enough cream, and coat the mixture 
with some plain white sugar. It 
wasn't so bad when grasping the edge 
of the bed to pull myself out morn
ings I'd tear it to bits under me. I 
didn't mind particularly when the 
steering wheel of my car crumpled un
der my hands and we turned over 
three times into the ditch. I thought 
it was a good joke when I banged the 
door of my fraternity house and it fell 
to the ground. But when I tried to 
kiss the only girl I ever loved and 
broke her neck, I went back to Grape
nuts. 

"" Interviewee: 'Tm Gladys Zell." 
Interviewer: 'Tm happy too. Have 

a seat." 

"" The young lady eyed her escort 
with disapproval. "That's the fourth 
time you've gone back for more 
punch, Albert," she said coldly. 
"Doesn't it embarrass you at all?" 

"Why should it?" the young man 
shrugged. ''I keep telling them I'm 
getting it for you." 

"" A man walked into a restaurant and 
left the door open. A big fat man 
called out: "Shut the door! Were you 
brought up in a barn?" 

The man closed the door, sat down 
and began to cry. At this the fat man 
looked uncomfortable and went over 
to the sorrowful one. Said he, "I'm 
sorry, I didn't intend to hurt your 
feelings." 
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By DUNK 

'Tm not crying because you hurt 
my feelings," was the reply, "but the 
fact is, I was brought up in a barn 
and every time I hear a jackass bray
ing it makes me homesick." 

"" I serve one purpose in this school 
On which no man can frown. 
I quietly sit in every class, 

· And keep the average down. 

"" The collection department of a cred-
it firm tried a new method on a slow
paying account. 

"Dear Mrs. Smith," the letter be
gan, "what would all your neighbors 
think if we came to your town and 
repossessed your car?" 

In time the letter came back with 
message scrawled at the bottom. "I 
have asked my neighbors about this 
matter," it said, "and they think it 
would be a lousy trick." 

"" Doctor: "Your husband must have 
rest and quiet. Here's a sleeping 
powder." 

Wife: "When do I give it to him?" 
Doctor: "Don't give it to him-take 

it yourself." 

"" Ch.E.: "Are you troubled with im-
proper thoughts?" 

Date: "Why no, I rather enjoy 
them." 

"" The bored youth turned to his part-
ner at a dinner party. "Who is that 
strange-looking man over there, who 
stares at me so much?" 

"Oh, that's Professor Jenkins," she 
replied brightly, "You know, the fa
mous expert on insanity." 

"" She: "Stop!" 
He: "I won't!'' 
She: "Well, at least I resisted." 

"" Then there was the near-sighted 
snake who eloped , with a rope. 

Old prof: I feel like a two-year -old 
this morning. 

Young lab student: Horse, child
or egg? 

The horse and mule live 30 years 
And nothing know of wines and beers; 
The goat and sheep at 20 die 
And never taste of Scotch and Rye. 
The cow drinks water by the ton 
And at 18 is nearly done. 
The dog at 15 cashes in 
Without the aid of rum and gin; 
The cat in milk and water soaks 
And then in 12 short years it croaks. 
The modest sober bone dry hen 
Lays eggs for you, then dies at 10. 
All animals are strictly dry, 
The sinless live and swiftly die. 
But sinful, ginful, rum-soaked men 
Survive for three score years and ten. 
And some of us, the mighty few, 
Stay pickled 'ti! we're 92. 

"" A farmer was phoning a veteri-
narian. "Say, Doc," he said, "I've 
got a sick cat He just lays around 
licking his paws and doesn't have any 
appetite. What shall I do for him?" 

"Give him a pint of castor oil," 
said the vet. 

Somewhat dubious, the farmer 
forced the cat to take a pint of castor 
oil. A couple of days later he met 
the vet in town. 

"How's your sick calf?" inquired 
the vet. 

"Sick calf! That was a sick cat 
I had .. 

"Migawd, did you give him the 
pint of castor oil?" 

"Sure did." 

"Well, what did he do?" asked the 
vet. 

"Last time I seen him," said the 
farmer, "he was going over the hill 
with five other cats. Two were dig
ging, two were covering up, and one 
was scouting for new territory." 
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Boeing engineers work with stimulating associates 

Many engineering skills are represented 
in this picture. Mechanical, civil, elec
trical and aeronautical engineers-in al
most equal proportion-work closely 
together in planning and conducting the 
structural test of airplanes such as the 
B-52. This stimulating contact among 
experts in every field is typical of Boeing 
projects. It makes a good engineer even 
better, and helps his professional growth. 

In no other industry does the engineer 
have the opportunity to evaluate so com
pletely-through destruction testing-the 
structural integrity of such a large and 
complex product. It is a "classical" chal
lenge for mechanical and civil engineers. 
It tests the instrumentation ingenuity of 
electrical engineers and gives aeronautical 
engineers an opportunity to proof check 
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designs by translating theoretical air loads 
into practical test loads. 

Many immediate problems and "years 
ahead" projects involving these same 
skills and their infinite variations are 
under way at Boeing. The application 
of rocket, ram-jet and nuclear power to 
current and future aircraft and missiles 
is typical of projects in active study. 
Applied research in developing materiab 
and components to withstand the tremen
dous heat and stress of flight at supersonic 
speeds offers even further opportunities 
to express engineering talent. 

More than twice as many engineers 
are with Boeing now than at the peak 
of World War II-evidence of the com
pany's solid growth. This outstanding 
group of engineers has been responsible 

for such aviation landmarks as the 707 
Stratoliner jet transport and its KC-135 
military tanker version, the Bomarc IM-99 
guided missile, the global B-52 jet bomber 
and the B-4 7 jet bomber, present back
bone of Strategic Air Command. 

Graduates of top engineering schools 
all over the country come to Boeing. If 
you, too, want breadth of contacts, job 
variety and professional growth, it will 
pay you to investigate Boeing. There is 
always room for additional creative engi
neers on Boeing's research, design and 
production teams. 

For further Boeing career information consult your 
Placement Office or write the Boeing plant nearest you : 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

BDEINO 
Aviation leadership since 1916 
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For illustrated brochure describing Delco 
Products College Graduate Training Program 

Write to: E. J. Bentley, Supervisor 
College Graduate Training Program 
Delco Products Division of G.M. 
Dayton 1, Ohio 
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Four top scientists discuss creative thinking before fellow research men and 
engineers at a Joint Technical Conference held in French Lick, Indiana, by 
Standard Oil and its affiliates. Panel members were, left to right above, E. L. 
d'Ouville, G. W. Ritter, P. C. White, and T. A. Abbott. Moderator was 
Joseph K. Roberts, left inset, general manager of research and development 
for the parent company. 

The Very Idea! 
PETROLEUM scientists and engineers have 

a habit of coming up with the very idea to 

solve a problem at the very moment it is 

needed. They have created hundreds of 

new products and have improved others, 

putting the petroleum industry in the van 

of American industrial progress. 

The contributions of Standard Oil scien

tists, working in extensive laboratories 

and with the finest equipment, have been 

outstanding. To give them even greater 

opportunity to exchange and develop ideas, 

Standard Oil uses the most modern tech-

niques for stimulating creative thinking. 

Groups of our scientists now meet in 

informal and relaxed creative sessions. 

Through "brainstorming" and similar de

vices, they contribute fresh, new thinking 

to the solution of specific problems. These 

men are creative by nature, and they 

"pop" even more ideas, faster, at sessions 

where one idea stimulates another. 

In such an atmosphere of progress, 

young scientists and engineers find great 

opportunities to make positive contribu

tions and build interesting careers . 

.. ·: ·\'.\ 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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SEZ LEROY ANDERSON, M.E. , '57 

By the law of averages the Missouri 
football team should win as many 
games as it loses. That did not come 

to pass this last season. Out of ten 
games we were able to drink to victory 
only once. All of the other games re
sulted in a "drown our losses" ses
sion. The law of averages says that 
we should win half of our games but 
this is the University of Missouri and 
we should win far more than half! 

This is no "rah- rah, noble Univer

sity" article but it's hard to listen to 
your friends at Cape Girardeau State 
talk about this past season. IT IS 
TIME FOR A CHANGE! 

How is this change to come about? 
We could start a recruiting program 
that compares with the U. S. Army's 
or Maryland's, but that would defeat 
the purpose of college football. We 
have an answer that is in keeping with 
the ideals of amateur sports; we'll use 

our heads. 

It's about time we started playing 
this game called football scientifically. 

Lord Kelvin said that if you can 
express a problem in numbers you are 
really beginning to solve it; we'll do 
that to football. Here are a few sam

ples of what we mean. 

The yard markers should have the 
coefficient of static friction for that 
part of the field on them. Then the 
quarterback would know whether he 
should call for a long end run or go 
to the air. The backfield men should 
be numbered according to the follow
ing formula : the product of their 
weight and their time on the 100 yard 
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dash over the cubic inches of oxygen 
consumed in running 100 yards. ( A 
slight correction factor would be in
troduced for quarterbacks by multi
plying the above number by the square 
root of their 1.Q.) . The linemen 
should be numbered by taking the 
product of their weight times the 
moment of inertia about the belt buc
kle. Into every player's number 
should be incorporated Anderson's co
efficient. 

This coefficient varies between 1.5 
and 0. This constant is determined 
by strapping a blood pressure machine 
to the player on the night of a date 
with his best gal. Average values for 

the Anderson coefficient : 

peroxide red 
blonde head blonde brunette 

Hot 1.5 1.3 1.25 1.2 

Warm 1.4 * 1.0 .9999 
Cool 1 * .8 77" / 4 
Cold * * .3 .1 
Homely* * .001 0 

*No such animal. 

To take care of defense the viscosity 
of the opposing line has to be figured . 
An apt formula might be: amount of 
water consumed in, say for instance, 
Lawrence in a day divided by the 
square inches of sole area on the line
man. 

Now you might say, all this is well 
and good but much too complicated 

to use, or in other words too many 
figures. The answer is a slide rule. 
This slide rule would measure wind 

velocity and direction, and relative 
humidity. You are probably saying 
to yourself, this would be a great thing 
but it's impossible. It is not impos
sible and how it is done will be ex
plained now. 

All the quarterback has to do is . to 
put the viscosity of foe on "D" scale, 
put the minutes remaining on "C" 
scale and divide. This gives the num
ber of the player who will carry the 
ball. On "A" and "K" scales would 
automatically be the numbers of the 
linemen that would open the hole for 
the ball carrier. 

You might say that this would 
make your offense too rigid. The op
position would carry a slide rule just 
like yours and be able to tell exactly 

what you are going to do. That is 
where you're wrong. This slide rule 
would be made of sponge rubber to 
allow for unexpected plays. By the 
time the quarterback wrings it to 
measure relative humidity and throws 

it into the air to measure the wind 

velocity and direction a few times the 

plays would · become harder for the 

opposition to predict. Just think how 

it would make the games more un

predictable. By the end of the game 

nobody would know what to expect. 

You might see the tackle snapping the 

ball to the guard who throws a jump 

pass to the center while your quarter

back blocks out your fullback. You 

may see the halfback throw a 40 yard 

. lateral to the homecoming queen wfio 

punts. We may not win but we would 
be colorful. 
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Glass turns salesman 
-as photography speeds bottle design 

Owens-Illinois Glass Company 
creates more than 3000 new bottle 
designs a year - uses photography 
to save time and costs in 
engineering them 

Behind the sales-making lines of a handsome 
bottle lies a wealth of engineering. Much of 
this engineering is basic to whole groups 
of bottles. And this is where Owens-Illinois 
puts photography to work handling time
consuming chores in the drafting rooms. 

Instead of redrafting recurring essentials, 
these elements are reproduced photograph
ically from Kodalith Film prints kept on 
file. Then the new details are added and 
the finished working drawing produced. 
This saves hours of drafting time. 

Reproducing engineering drawings is 
just one contribution photography makes 
to business efficiency. It microfilms 
valuable plans and specifications for safe 
storage. It examines new products with 
high-speed movies or x-ray photographs. 
It works for large businesses and small, 
speeding production, controlling quality, 
saving time and money. 

Graduates in the physical sciences and 
in engineering find photography an 
increasingly valuable tool in their new 
occupations. Its expanding use has also 
created many challenging opportunities 
at Kodak, especially in the development 
of large-scale chemical processes and the 
design of complex precision mechanical
electronic equipment. Whether you are a 
recent graduate or a qualified returning 
serviceman, if you are interested in these 
opportunities, write to Business & Technical 
Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 

Eastman Kodak Company 
Rochester 4, N. Y. 



Put .science-engineering backgrounds to work 
in new General Electric research facilities 
Up-to-the-future facilities such as G .E.'s $5 million Metals 
and Ceramics Laboratory recently dedicated at Sche
nectady, N. Y., offer unlimited opportunity for qualified 
applicants with backgrounds of science or engineering. 

Historically one of America's research leaders, G.E. con
tinues to expand facilities across the nation for exploring 
new developments for the home, industry and defense. 
Research conducted in this Metals and Ceramics Lab, for 
example, is destined to provide new materials for applica
tions ranging from rockets and atomic power plants to 
labor-saving appliances. Here, inspecting the surface of a 
casting, are George Colligan, RPI, and Allan Kiesler, 
Missouri School of Mines (white shirts). 

For careers offering professional growth, investigate 
G.E.'s Engineering and Science Program. You will be 
trained in the field of science or engineering most suited 
to your interests and aptitudes- building on technical 
backgrounds in physics, chemistry, math or these engi
neering fields : mechanical, electrical, electronic, metal
lurgical, nuclear, , chemical, aeronautical. 956-3 

~gress Is Ovr Mosf lmporl,,nf Protlvcf 

GENERALf) ELECTRIC 

MAIL COUPON FOR CAREER INFORMATION 

Mr. W. S. Hill 

Eng ineering Personnel 
General Electri c Company 
Sche nectady 5, N. Y. 

Please send me your descriptive bulletin, ENS-P-5, on the 
G-E Engineering and Science Program. 

N ame ... ..... ................. ... ........... ......... .... ....... ...... -.. --

Degree 
College .......... ........... ................. . & Year .............. __ 

Address .... .. .... .... ........ ...... ... .... .... ........ . ... ... .... .... ·-··· 
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Edward J. Stolic, class of '48 

speaks from experience when he says .•• 

"With U. S. Steel, my future holds interest, 
challenge and reward." 

From his graduation in 1948 with a 
B.S. degree in Mechanical Engineer
ing, until November of that year, 
Edward Stolic worked as an operat
ing trainee in the Irvin Works of 
United States Steel. Following his 
discharge from the Army in 1950, 
he returned to work at U .S. Steel. In 
just 18 months, Mr. Stolic reached a 
management position as Engineer
Lubrication. 

By mid-year 1953, Mr. Stolic was 
promoted to Foreman-Instrument 
Repair and Sub-Station. In a recent 
interview he said: "Opportunities 
for rapid advancement are almost 
limitless in U.S. Steel." At 27, Mr. 
Stolic is supervising a force of 30 
men in mechanical and electrical 
tests as well as instrument repair and 
maintenance of gas generators, com-

pressors and water purification units. 
He feels that, "The engineer finds 
many places to apply the knowledge 
he garnered in school." The men un
der Edward Stolic are called on to 
trouble shoot in any part of the mill. 
This calls for a wide variety of tal
ents and leads Mr. Stolic to say: 
"The steel industry has expanded 
greatly, and with it the need for good 
men." 

If you are interested in a challeng
ing and rewarding career with United 
States Steel, and feel you are quali
fied , further information is available 
from your college placement direc
tor. Or, we will gladly send you our 
informative booklet, "Paths of Op
portunity." Just write to United 
States Steel Corporation, P ersonnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult 
your local newspaper for time and station. G 
UNITED STATES STEEL 

AMERICAN BRIDGE .• AMERICAN STEEL & WIRE and CYCLONE FENCE .. COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING .. NATIONAL TUBE 

OIL WELL SUPPLY .. TENNESSEE COAL & IRON •• UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divi,fon, ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 6-02 



Boeing engineers are insiders on top-secret work 

Engineers are doing vital work on sig
nificant new developments at Boeing. 
For example, the Boeing BOMARC 
IM-99 pilotless interceptor. Its prede
cessor, the Boeing GAPA, is shown here, 
because photographs of BOMARC 
are highly classified. BOMARC is a 
supersonic long-range missile that 
spearheads an entirely new weapons 
system. It is a key weapon in America's 
rlefense planning. 

BOMARC, as well as other "years 
ahead" Boeing projects, which cannot 
be discussed here, are complex chal
lenges to all kinds of engineers. These 
men find real creative interest in the 
problems of very high speed flight: heat, 
compressibility, vibration, rocket, jet 
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and nuclear power, miniaturization , 
electronic control, and others. Their 
goal is to design structures and com
ponents that will "weigh nothing and 
take no space," yet withstand extreme 
velocities and altitudes. 

The prestige of Boeing engineers is 
second to none. They have created such 
recent aviation milestones as the B-52 
global jet bomber, the 707 jet transport, 
and the B-4 7. There are superb facili
ties at Boeing: the multi-million-dollar 
new Flight Test Center, the world's 
most versatile privately-owned wind 
tunnel, the latest electronic computers, 
and much more. 

Boeing engineers enjoy exceptional 
opportunities for career stability and 

growth. There are more than twice as 
many engineers with the firm now as 
at the peak of World War II. Living 
is pleasant in the progressive, comfort
able-size communities of Seattle and 
Wichita. 

There is room for top engineering 
talent on Boeing research, design and 
production teams. If you feel that you 
belong with aviation's leader, it will pay 
you to investigate the advantages of a 
career with Boeing. 

For further Boeing career information, consult your 
Placement Office or write to either: 

R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Company, Wichita, Kansas 

JO fl~ C. SANDERS, Staff Engineer - Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

BOEING 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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Here's what 

happens when 

you take a job 

with 

DHCO 
PRODUCT~ 

3 As a trainee you get into every 
conceivable phase of Delco's engi
neering operations - engineering 
laboratory, plant engineering, draft
ing, sales, processing, standards, 
quality control. Additional assign
ments are often made in related 
departments for broader experience. 

1 When you take a job with Delco 
Products, you start a career with 
General Motors-with a division 
known throughout the world as a 
leading manufacturer of electric 
motors, hydraulic shock absorbers, 
and many other products. 

4 Training completed, you'll be 
given a specific departmental as
signment. Progress can be made in 
product development, technical 
staff operations, sales, or in manu
facturing supervision-according to 
your interests and capacity for 
future development. 

If this opportunity interests you, sign up for the GM interview 

on your campus and ask for referral to Delco Products. For 

booklet detailing Delco's engineering activities, write to: 

E. J. Bentley, Supervisor, Graduate Training 

Delco Products Division, GMC 

Dayton 1, Ohio 

2 You enter into a well-organized 
training program-a program spe
cifically designed to take full ad
vantage of your particular interests 
and abilities. You don't just "go 
back to school." Instead, you learn 
by doing, with top-flight supervision. 

5 With Delco's policy of promo
tion from within, your opportunities 
for advancement are virtually un
limited. Not every trainee becomes 
a supervisor, but some go much 
farther. Many General Motors top 
executives today are "graduates" of 
Delco Products Division. 

DELCO 
PRODUCTS 

Division 

General Motors 
t I Corporation 

• . • • • Dayton, Ohio 
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George Lincoln asks: 

What do 
metallurgists 

do in a 
chemical 

company? 

CHARLES I. SMITH, JR. received his B.S. Ch.E. 
from V.P.I. in 1943, served in the Navy as an 
engineer officer, and joined DuPont's Engineer
ing Department in 1946. Since then he has ad
vanced steadily through a number of interesting 
assignments at various Du Pont plants. Today 
Charlie Smith is technical superintendent of 
DuPont's Newport, Delaware, Plant, Pigments 
Department. 

Metallurgists and Metallurgical Engineers 
can find some of Charlie Smith's challenging 
new problems described in "Engineers at 
Du Pont." For a free copy of this booklet 
write to E . I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wilmington 
98, Delaware. 

PO 
REG.U.S.PA.T.Off. 

BETTER THINGS FOR BETTER LIVING ••• THfl.OUGH CHEMISTRY 

WATCH "DU PONTCAVALCADETHEATER"ON TV 
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GEORGE M. LINCOLN, JR. expects to receive his B.S. in met
allurgical engineering from Lehigh University in 1957. George 
is active in sports, vice president of his junior class, and a partici
pant in many other campus activities. He's starting his employ
ment investigations early, for he ieels that the selection of an 
employer is one of the most important decisions in a man's career. 

Charlie Smith answers: 
They have an almost endless variety of interesting 
problems to face, George. As a student of metallurgy 
you know that about two-thirds of all known chemical 
elements are metals. Many of them are revealing valu
able new applications, when highly purified on a com
mercial scale. Du Pont is greatly interested in several 
metallic and semi-metallic elements. 

My own experience at Du Pont ranges from work 
on titanium pigments, to metallic titanium production, 
and to the ultra-pure silicon used in transistors. You 
can appreciate some of our metallurgical problems when 
I point out that impurities in transistor silicon have to 
be below one part in 100 million. That's equivalent to 
one pound of impurities distributed through a train of 
ore cars twenty miles long! 

Some of our metallurgists carry out fundamental 
research on new metals, and, in the development stage, 
they frequently operate pilot plants for producing them. 
Other metallurgists study problems relating to engi
neering materials used in construction, carry out re
search on intergranular corrosion, or investigate fatigue 
relationships encountered in dynamic, high-pressure 
operations. 

You'll find many challenging opportunities in every 
phase of metallurgy at Du Pont, George. 

3 
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~ The camera proves you ¾!f can install Dickey Pi~e 1 
.. ·. and then forget ,t. 

Hundreds of photographs have been taken of sewers ... made 
of Dickey Pipe ... which have been in service for many years. 
They are conclusive proof that Dickey Pipe is still in excellent 
condition ... still dependable ... despite years of constant 
attack by pipe-killing gases and acids generated by sewage 
... and caustic industrial wastes. These photos prove beyond 
a doubt that sewers made of Dickey Clay Pipe can be out of 
sight and out of mind forever. That's why those who want 
generations and generations of dependable service always 
specify the permanent sewer pipe ... Dickey Pipe. 

~--~ ! .\ IBBS-/955 

Serving The Sanitary Needs of American Communities- / 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Ala., Chattanaaga, Tenn., 
Kansa$ City, Mo., Meridian, Min., 
San Antonio, Tex ., Texarkana, Tex.-Ark. 

' l 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good ... if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL. or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. 23151 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Y our Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Hall 

EVER EAT CAFE 
9th and University 

TIGER LAUNDRY & 
DRY CLEANING CO. 

"The Tiger Can't Be Beat" 

Dial 4155 

1101 Bdwy. Columbia, Mo. 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

11 6 South 9th Phone 5409 

FREE DELIVERY 
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New laboratory, under construction at Phillips Research 
Center, Bartlesville, Oklahoma, will be concerned with 
research on plastics in general and MARLEX* in particular. 
MARLEX, recently developed by Phillips, has been called 
"the greatest advance in plastics since the first commer
cial development of polyethylene in 1939." 

Opportunities in Petrochemistry 

Petroleum hydrocarbons are play
ing an increasingly important role 
in our national economy, providing 
the raw materials for the manufac
ture of plastics, chemical fertilizers, 
carbon black, rubber and various 
intermediate products. Phillips 
Petroleum Company, by virtue of 
its huge reserves of raw materials 
and its long-continuing program of 
research, has achieved a position of 
leadership in the petrochemical field. 
To the technical graduate Phillips 
is able to off er exceptionally inter
esting opportunities in scientific re
search, or in its practical applications 
in the business world. For further 
information write to our Employee 
Relations Department. 

• A trademark for Phillips family of olefin polymers. 

PHILLIPS PETROLEUM COMPANY, Bartlesville, Oklahoma 
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Choose your job carefully ... 

Write for these two booklets: Con

tinued Education in Westinghouse (describ

ing our Graduate Study Program) and 

Finding Your Place in Industry. 

Write: Mr. R. H. Thach, R egional 
Educational Co-ordinator, Westing
house Electric Corporation, 411 North 
Seventh Street, St. Louis 1, Missouri. 

JANUARY, 1956 

see the 

Westinghouse 

Man With The Facts 

Let's face it. Graduate students in engineering 

and scientific fields are fortunate. You can be 

choosy in picking the company where you will 

· start your career. 

But be careful. Get complete information on 

each company before making your decision. 

The Westinghouse Man With The Facts has 

the complete story on Westinghouse and the 

jobs and opportunities it offers. · 

Discuss with him our complete training pro

gram that bridges the gap between college and 

business ... helps you start your career right. 

Ask about our Graduate Study Program, at 

Company cost. 

Westinghouse offers you unusual opportuni

ties. I ts $300 million expansion program 

creates new jobs and speeds up advancement. 

Our activity in new fields like atomic power ... 

solid state devices ... . director systems ... air-

craft armament ... missile guidance ... pro-

vides interesting and rewarding work ... with 

a future. 

Ask your Placement Officer to make a date 

with the Westinghouse Man With The Facts. 

Send now for the two fact-filled booklets 

listed below. G-10294 

YOU CAN BE fil!!! ... IF ITS 

Westinghouse 
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Flight evaluation of advanced 

T-29 

"INTERCEPTOR" 

THE DEVELOPMENT OF AIRBORNE 

ELECTRONIC SYSTEMS REQUIRES 

THOROUGH FLIGHT EVALUATION OF 
BREADBOARD AND PROTOTYPE EQUIPMENT 

PRIOR TO FINAL DESIGN. AT HUGHES, 

SYSTEMS FOR INTERCEPTORS ARE FIRST 
TESTED IN "FLYING LABORATORIES" IN 

WHICH THE EQUIPMENT IS READILY 
ACCESSIBLE TO SYSTEMS TEST ENGINEERS 

One interesting problem recently confront
ing Hughes engineers was that of evaluating 
the requirements imposed upon the pilot of 
a high-speed one-man interceptor. This arose 
in the development of a new integrated elec
tronic system to control several phases of an 
all-weather interceptor's flight. Because of 
the great importance of providing the pilot 
with the optimum design and arrangement 
of displays and controls, it became necessary 
to determine accurately the pilot's work load 
during flight, and the human factors that 
affect his ability to carry out his task. 

The solution was to install a complete 
mock-up of the actual interceptor cockpit in 
a brge T-29 aircraft in which a breadboard 
model of the system was being tested. From 
this cockpit a test pilot can simultaneously 
operate the electronic system and fly the 
T-29, performing all the functions of an in
terceptor pilot. Systems test engineers and 
psychologists analyze his problems and his 
performance, and adapt the cockpit design 
to the natural abilities of the human pilot. 
The result will be a much better "fit" of pilot 
and electronic system prior to final flight 
testing in the tactical interceptor. 

Hughes-equipped T-29 " flying 
laboratory" for systems evaluation . 

interceptor electronic system uses unique approach. 

~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

SYSTEMS ENGINEERS 
! 

Required are engineers with a basic interest 
in the system concept, who have the ability 
,to develop new evaluation techniques and 
conduct highly controlled tests. They should 
be able to resolve complex circuitry prob
lems, and have sufficient resourcefulness and 
follow-through to carry a difficult program 
to its ultimate goal. 

Convalr F-102 
all•weather interceptor. 
Hughes-equipped. 

Scientific St'!ff Relations 

HUGHES 
RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 
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Is Money Enough? 

A great deal has been written about the desperate situation of 
our educational system. The factors most often discussed are the 
obsolete buildings and the underpaid instructors. The solution is 
always the same. They must have more money. 

While we certainly agree that the educational system should 
have more money we seriously question whether this is the com
plete solution to the problem. 

The tools and techniques of most of man's activities have un
dergone a complete transformation in the last one hundred years. 
Consider our system of transportation. In 1856 the horse was about 
the best form of transportation available. The railroads and the 
steamship were just getting well started. One hundred miles was 
a good day's travel. Now we have at our command automobiles 
which can carry us seven hundred miles or more in a day. 

Has the process of education shown a similar advance? While 
the "storehouse" of knowledge has certainly been enlarged, the 
technique of teaching has not shown any significant change. It is 
not hard to visualize an 1856 classroom; a piece of chalk, a black
board, a textbook and some chairs. This may equally apply to a 
1956 classroom. With little variation it might apply to a Roman or 
a Greek classroom! 

Education needs new concepts of teaching or application of old 
concepts. The idea of using motion pictures to deliver a classroom 
lecture is not a new one. Why has it failed to appear as a major 
teaching technique? Probably because of the expense of preparing 
necessary films and perhaps because the educator fears that he will 
be displaced by such a device. 

Many opportunities are completely neglected. Engineers, for 
example, are constantly belabored for their lack of a well rounded 
education; their need for the so-called humanistic social subjects. 
Now let us consider what happens to an engineering student at 
Missouri. He sits in a classroom and listens to a lecture about 
bridges, generators, or perhaps turbines. Then he walks out into 
a hall decorated with pictures of (you guessed it) bridges, gener
ators and turbines! 

Why not have reproductions of great paintings on the walls'? 
We have courses in this University giving two hours credit for a 
study of these artworks; we could acquire about a half hour's credit 
while waiting for the next class! 

Educators are noted for their research studies into far flung 
subjects - it is to be hoped that someday they will do a little 
research in the subject of education. Then, perhaps, we will get 
something more than our money's worth. 

P.D.G. 

JANUARY, 1956 9 



................................................................................................................. . . . . . . . . 
~ . -~-~~~~ : : . . . . . . . . 

F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

A4D, "SKYHAWK"- smallest, lightest 
atom-bomb carrier 

RB-66 - speedy, versatile 
jet bomber . . •....•••.••••••••.•••.........••.••......•.•.•.........................•.............••...•...••......•......... . . . . 

• . . . . . . . . . 
. . . . . . . . 

A3D, "SKYWARRIOR"- largest C-124, "GLOBEMASTER"- world's : DC-7 "SEVEN SEAS"-America's : 
: carrier-based bomber largest production transport • finest, fastest airliner : . . . 
··················································································•·••··························· 
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Engineers: 
join this 

• • w1nn1ng 

. 

. . . . . . . . . . . . . . . . . 
: "NIKE"- supersonic missile selected : 
! to protect our cities : . . 

D558-2, "SKYROCKET"- first airplane 
to fly twice the speed of sound team! .............................•.•........................................... 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are_ engineers .•. you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fields: 
Mechanlcal design 
Structural design 
Power plant lnstallatlon design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronlc computers 
Systems analysts 
Aircraft air conditioning 
Hydraullcs 
Stress analysts 
Servo mechanisms 
Acoustics 
Electronics 
Mechanlcal test 
Structural test 
Fllght test 
Process engineering 
Mlsslles 

Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

First in Aviation 

at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, Employment Manager ... Engineering General Office 
3000 Ocean Park Blvd .... Santa Monica, California 
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The Closed Shop Union 

Editor's note-One of the pledge 
requirements of Tau Beta Pi, na
tional honorary engineering fra
ternity, is an essay of a non-t,ech
nical n.~ture. This year, honors go 
to the E.E. department for the 
winning essay by Mr. Engle. 

Most of the union leaders favor the 
closed shop, and most of the employ
ers oppose it. For the labor organizer 
who is content to take a short-time 
view of his mission, the closed shop is 
a gift from Heaven. It solves the 
problem of finance and insures a full 
treasury, which can be used to keep 
the employer from breaking his con
tract with the union. It eliminates the 
necessity of recruiting and the toil
some business of keeping the union 
sold to the employees. It enables the 
officials to enforce union discipline 
and regularity, since a man expelled 
from the organization is automatically 
removed from his job. 

In trying to sell the closed shop to 
employers and to the public, labor 
leaders have relied, mainly, on two 
general arguments. The first is that 
all workers benefit from the gains 
obtained through unionism, therefore 
all should support the unions through 
membership and dues payment. If 
they are not willing to render this 
support voluntarily they should be 
compelled to do so. This is no more 
unfair, it is asserted, than the require
ment that all citizens support the 
government and help pay its expenses, 
through taxation, since the benefits of 
government are shared by all. 

The argument has two weak points. 
First, there are grave doubts as to the 
part that unions have played in rais-

JANUARY, 1956 

ing the wages and improving the 
working conditions of labor. Second, 
the thesis is based on the false anal
ogy between a government and a 
private organization. A government by 
its very nature has the right to tax 
for its support all who live under its 
jurisdiction. That is one of the things 
that make it a government. A private 
organization does not have this right. 
To grant it would be to upset some 
of the fundamental doctrines of the 
American political and economic 
system. The union argument, if it 
proves anything, proves too much. If 
every worker who is supposed to 
benefit from the activities of unionism 
should be required to join a union, 
every business man should be com
pelled to join the United States 
Chamber of Commerce, and surely 
every beneficiary of Christian civili
zation should be forced to join a 
church. 

The second general argument ad
vanced by labor leaders in favor of the 
closed shop deals with supposed ad
vantages to the employer's business. 
Under a closed shop agreement, it is 
claimed, factional strife is eliminated, 
and the management is not subjected 
to conflicting claims from rival organ
izations. To a limited extent this may 
be true, although the records of the 
National Labor Relations Board 
include numerous cases in which 
closed shop contracts have been 
ignored and rival organizations have 
built up sufficient strength to contest 
the claims of the unions that were 
supposed to have been installed per
manently. 

Moreover, jurisdictional disputes 
between unions by no means are con
fined to open shop industries. Even if 

By BURTON ENGLE, E. E., '57 

it be conceded that, in some cases, a 
closed shop contract has brought a 
degree of stability in labor relations, 
it is proper to ask whether the price 
has not been more than the result was 
worth. The effect upon employee 
morale and loyalty of enforced con
formity to a single organizational pat
tern is likely to cost the employer 
more than all he may ever hope to 
gain through recognition of a labor 
monopoly. 

This tottering argument is some
times shored up by the further claim 
that, under a closed shop agreement, 
the union executives can maintain 
factory discipline, restrain overzealous 
local leaders, oust racketeers, and pre
vent wildcat strikes. Here again the 
most effective rebuttal is an appeal to 
the records. The history of closed shop 
unionism does not indicate that these 
claims are true in any general sense, 
although isolated cases perhaps can be 
cited in support of one or more of 
them. Certainly the most devoted 
advocate of the closed shop would not 
contend that outlaw strikes and rack
eteering have been confined to open 
shop industries. 

A related argument concerns quality 
of workmanship. A closed shop union, 
it is claimed, can set standards for 
membership which will insure skill, 
efficiency and character among the 
working force. Again the argument 
does violence to the facts. Theoretic
ally, a union that has a monopoly of 
labor should be able to do all that is 
claimed for it in maintaining stan
dards of workmanship, but in most 
industries these results have not been 
apparent . On the contrary, through 

( Continued on page 30) 
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••. more than a week-end problem! 

America's millions of Saturday night 

baths. Drop in the bucket compared to the 

billions of gallons of water used daily in 

homes and industries. 

That's why college men who elect the 

challenging field of Sanitary Engineering 

have important work ahead. Supplying and 

distributing enough water to meet ever

increasing demands in the face of world 

shortages, is a continuing and crucial 

problem. 

Cast iron pipe •.. the dependable, long

lived pipe ... is used for water mains by 

practically every city in America-large or 

small. In over 70 American public utilities 

cast iron pipe has served for a century or 

more. No other pipe has served so long .•• 

and so well. 

CAST IRON PIPE RESEARCH ASSOCIATION 

Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, 111. 

® 

(lll.S'I1 Ill()N PIPJ~ SERVES roe 
CENTURIES 
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VACUUM TUBE TELSA COIL 

fff(JI VOLTACiE Tf~MINAL 

-

General Arrangement of Telsa Coil 

JANUARY, 1956 

By ROGER RICHESSON, E.E. '56 

One night, more than a half cen
tury ago, a young man by the name 
of Nikola Tesla gave a demonstration 
of his new invention, the now famous 
Tesla coil. On that night there opened 
a wide, new field to the scientific ex
perimenter. This field was high-fre
quency high-voltage alternating-cur
rent, a veritable fairyland of crackling 
brush discharges, beautiful gaseous 
glows, and energy that wires cannot 
confine. 

By following the instructions in this 
article you will be able to iq~l),en
sively duplicate the coil used by,J~la 
in his demonstration ( on a smaH~r 
scale). 

A Tesla coil is a transformer used 
for stepping up medium-high voltages 
to fantastic potentials, both electric 
and dramatic. If a stiff piece of wire 
about 4 inches long is mounted on a 
free moving metal spinner and coated 
along its entire length with shellac 
( except at the tips) it will be driven 
around luminously when the high 
frequency current rushes into it. If 
you have always had a high respect 
for glass as an insulator try this one: 
set up a spark gap between the output 
of the coil and the ground wire. Make 
the gap about one half inch across, 
then, while the spark is jumping the 
gap, insert a sheet of one quarter inch 
plate glass between the electrodes, and 
watch the spark continue right 
through! 

In spite of these facts and its terri
fying appearance, the discharge of this 
coil ( called the corona) is quite 
harmless. If you hold a copper rod in 
your hand and bring its free end close 

(Continued on page 14) 
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( Continued from page 13) 

to the corona the current will jump to 
the rod, and on to ground via your 
body. But you won't even feel it. 

Not enough current? On the con
trary. While it is true that the power 
output of this coil is not very high, 
50,000 volts and the current you have 
here would normally bum you to a 
crisp. Safety lies in the frequency of 
the current, which is well over a 
million cycles per second. All high 
frequency currents travel on the sur
face of conductors ( this is known as 
the skin effect) . When you are the 
conductor your skin carries the cur -
rent and your internal organs aren't 
affected. 

A striking visual proof of the skin 
effect can be accomplished by spelling 
out a word, or making a design out of 
small diameter wire; when this wire is 
attached to the coil, the current will 
leap out into the surrounding space, 
causing the wire to glow with a 
ghostly light. 

One of Telsa's great dreams con
cerned the transmission of power 
without wires. The idea was never 
quite practicable, but it will work 
enough for you to amaze your friends 
and amuse yourself with these stunts 
based on wireless power transmission. 
Connect a metal plate to the high 
tension terminal. This power trans
mission plate must be well insulated 
from the ground. A short distance 
away, arrange another insulated plate 
so that its face is parallel with that of 
the first. If you touch this power 
receiving plate with a screwdriver, you 
will draw sparks from it even though 
it has no wired connection with any 
source of electrical energy. At still 
greater distances (8 to 10 feet) you 
should be able to light a neon tube by 
bringing it close to the receiving plate. 
Small nails scattered on the table 
between the two plates will also throw 
sparks at your screwdriver. 

One amazing demonstration of the 
power transmitting ability of your coil 
is that of lighting a fluorescent tube 
with no connections to it. Place the 
tesla coil in one room and locate the 
power transmitting plate close to a 
wall that connects with another room. 

14 
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Telsa Coil Circuit Diagram 

Darken the adjoining room and pull a 
chair up close to the wall and begin to 
read a book. Do you need light? Just 
pick up a handy fluorescent light tube 
and it will light up. The tube will stay 
lit as long as you keep your hand on 
it (your body is acting as the receiv
ing plate). This works as far as 12 
feet. 

All high voltage devices generate 
some static, and this coil is no excep
tion. Out of consideration for your 
neighbors, you should avoid using the 
coil at those hours when you know 
that most people are using their radio 
and television sets. 

Actual Construction Of The Coil 

The coils are wound on ordinary 
cardboard tubes. A core 2½ inches in 
diameter by 26 inches long is used for 
the high-voltage secondary. Coat the 
outside of the tube with hot paraffin, 
and, when it has cooled, wind a 21 
inch coil of 30-gauge D.C.C. wire 
evenly and smoothly, starting 1 inch 
from the bottom. The end of this wire 
is brought up inside the tube through 
a wood block and insulator. 

For the other two coils, cut an oat
meal box down to 6 inches in length 
and use 16-gauge D.C.C. wire for both 
windings. Let L, start 1 inch from the 
bottom and continue for 15 turns. 

Leave a one inch space and wind 20 
turns for L2. Cover all the coils with 
a good shellac. 

Attach the secondary coil to the 
cigar box with small metal brackets. 
Bring the ground lead into the box, 
making sure that it does not come 
near the primary. Then slip the larger 
form over the other and attach it in 
the same way. Carry the leads into the 
box through four small holes. 

Connect the high-voltage side of a 
power transformer ( 500 volts or 
more) to the input of the tesla coil 
through a single pole, single throw 
switch. Use a separate switch for the 
filament leads. 

A pair of 4 prong sockets is needed 
for the type 10 tubes; other parts 
shown in the wiring diagram are 
Rl & R2: 2,700 ohm, 10 watt wire 
wound resistors; R3: 40 ohm, center
trapped; R4: 5,000 ohm 10 watt; Cl: 
.001 mfd., 1,000-volt, mica; C2 & C3: 
.0005 mfd., 1,000-volt mica condens
ers. 

When your coil is complete, close 
the filament switch. Ten seconds later, 
close the high-voltage switch. Imme
diately a 3 inch arc will leap from 
the high-voltage terminal. If it doesn't 
the primary coils are probably buck
ing, and either one or the other should 
have its connections reversed. 
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NEW DEPARTURES OF TOMORROW 

TOMORROW: You dictate! The machine types ond hustles your letters to the mail. Electronics does it all. 

TODAY: In dictating instruments, New Departure 
ball bearings contribute to compactness of design 
ond operating efficiency. They hold moving parts in 
alignment-reduce weor-require no upkeep. 

JANUARY, 1956 

Think of dashing through your correspondence with this imaginary 

scribe! It converts your voice into electronic impulses which type, 

micro-record, fold, insert, seal, address and stamp letters almost 

as fast as you can dictate! 

It's just a notion now! But when some foresighted engineer works it 

out, you can bet New Departure will be called in to design the right 

ball bearings to keep these intricate parts working smoothly. 

New Departure works with engineers right from the planning stage 

to develop the exCJct bearing for even the newest departure in design. 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

NOTHING ROtt$ tlKE A BALL 
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McDONNELL F-101 - The Voodoo, an Air Force supersonic 
•fighter that has two J-57 engines with afterburners, is the 
most powerful jet fighter yet built. 

BOEING 707 - The Stratoliner will usher in commercial 
travel in the jet age. It is the counterpart of the KC-135, 
a military tanker-transport powered by four J-57 engines. 

BOEl!llG B-52 - Eight J-57 engines, mounted in pairs, power 
this all-jct, heavy Air Force bomber. 

CHANCE VOUGHT F8U - Powered by a J-57 with afterburner, 
the Crusader is the Navy's fastest carrier-based fighter. 

The best airplanes ..• are designed 
around the best engines 

Today's most valuable military aircraft, capable of 
supersonic or intercontinental flight, include various 
Air Force and Navy fighters, bombers and trans
.ports. Among these are nine types that have a 
significant feature in common. They all fly on one 
type of engine - the J-57 turbojet. 

~ Also entrusted to the efficient, dependable opera
tion of Pratt & Whitney Aircraft's jet engines will 
pe the commercial jet transports soon to travel along 
the air lanes of the world. 

The excellence of the J-57 is attributed to the 
~ngineering team that has determinedly maintained 

World's foremost designer and builder 
of aircraft engines 

its leadership in the field of aircraft powerplants. Ef
fort is now being directed toward the improvement 
of advanced jet and turboprop designs. Still to be 
anticipated is mastery of current technology's most 
provocative problem - the successful development 
of a nuclear aircraft engine. 

Many engineering graduates would like to be 
concerned with the air power of the next generation. 
One way to fulfill that ambition is to pursue a 
career alongside the Pratt & Whitney Aircraft en
gineers who have consistently produced the world's 
best aircraft engines. 

PRATT & WHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 



NETWORK ANALYZER BOARD 
INSTALLATION HAL TED 

Due to the present Westinghouse 
labor strike, assembly operations have 
ceased at the Westinghouse plant 
where the network analyzer board is 
being constructed. It is estimated that 
once work is resumed on the analyzer, 
it will take six weeks to complete. 
Meanwhile, the special room which 
has been modeled, equipped with the 
lighting equipment, and connected to 
the city power lines is ready for re
ception of the analyzer board. The 
reason that city electric power is going 
to be used instead of University pow
er-plant current is that the frequency 
variation is too great from the M.U. 
power-plant. The city is buying a new 
frequency control in order to supply 
controlled frequency electricity to the 
analyzer board and its other consum
ers. In order to attain close frequen
cy control the equipment has to "an
ticipate" the frequency variation be
fore it actually occurs and to correct 
it before it does vary. An anticipator
type control is consequently a complex 
and expensive instrument. 

WILLEY LEY, ROCKE,T 
AUTHORITY, SPEAKS 

Willey Ley, authority on rockets 
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By JERRY HERDAN, M.E. '57 

and guided missiles, spoke at the Uni
versity 0. M. Stewart Lecture De
cember 9, 1955. Mr. Ley's background 
was not given at that time and in the 
hopes that it will be of interest we are 
giving it here. Mr. Ley was born in 
Berlin in 1906. He studied at the 
Universities of Berlin and Konigsberg 
in East Prussia, concentrating on 
paleontology, astronomy, and physics. 
He had planned to be a geologist un
til he became interested in theoretical 
work being done on rockets and space 
travel. In 1927, Ley became one of 
the founders, and later was vice-pres
ident, of the German Rocket Society. 
After Hitler's advent in Germany, 
Willy Ley left for an extended vaca
tion in England, came to America in 
1935 and is now an American citizen. 
In this country, Ley has been science 
editor of New York newspapers, a 
research engineer for the Washington 
Institute of Technology and consultant 
to the Office of Technical Services of 
the U. S. Department of Commerce. 
He is a contributor to many scientific 
and popular publications and his 
books include "Days of Creation," 
"The Conquest of Space," and "Rock
ets, Missiles and Space Travel." Ley 
has detailed in his many books and 
writings how we now have the in-

formation and the engineering skill to 
realize without delay a revolution in 
rapid transport and to create inter
planetary bodies for the advancement 
of travel, communications, and sci
entific research. 

NEWS OF PROFESSORS 
Mr. Lypirides, a citizen of Greece, 

who is an instructor in the Hectrical 
Engineering Department here, is be
ing called to service by his homeland's 
army. Mr. VanHoozer, also in the 
E .E. Department, is taking an extend
ed Christmas vacation. He is not, 
however, doing much of the Christmas 
nature, but is undergoing the removal 
of his appendix. 

ROLLA DIVISION 
GETS BIG JOB 

The School of Mines and Metal
lurgy has been awarded $11,500 by 

the Missouri State Highway Commis
sion and the U. S. Bureau of Public 
Roads to finance a study of the ef
fects prestressing will have upon thin 
concrete pavement slabs. 

Dr. Curtis L. Wilson, dean of the 
University of Missouri school here, 
announced the award. The grant, he 

( Continued on page 24) 
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A Campus-to-Career Case History 

Dick Abraham of Bell Telephone Laboratories, here experimenting with closing the loop on a transistor feedback amplifier. 

"I'm working with top names and top talent" 

That's one of Richard P. Abraham's comments 
about his career with Bell Telephone Laboratories 
in Murray Hill, N. J. "In 1954, after I'd received 
my M.S. from Stanford," Dick continues, "I was 
interviewed by a number of companies. Of these 
I liked the Bell Labs interview best-the interviewer 
knew what he was talking about, and the Labs 
seemed a high-caliber place. 

"The Labs have a professional atmosphere, and 
I'm really impressed by my working associates. 
As for my work, I've been on rotating assignments 
-working with transistor networks and their meas
urement techniques, studying magnetic drum cir-

cuitry, and doing classified work on Nike. This 
experience is tremendous. · 

'In addition to the job, I attend Lab-conducted 
classes on a graduate level several times a week. 
Besides that, the Labs are helping me get a Ph.D. at 
Columbia by giving me time off to get to late after
noon classes. That's the kind of co-operation you 
really appreciate from your company. 

"What are important to me are the opportuni
ties offered by the job and the work itself. My wife 
and I own a house near Murray Hill, and we've 
found a lot of friends through the Labs. All in all, 
I think I'm in the right kind of place." 

Dick Abraham is typical of the many young men 
who are finding their careers in the Bell System. 
Similar career opportunities exist in the Bell 
Telephone Companies, Western Electric and 
Sandia Corporation, Your placement officer has 
more information about these companies, Bell Telephone System 

L-----------------------------------------------------------------------------------1 
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MIZZOU 
MEMOS 

By SH~LTON EHRLICH, M.E. '56 

Career Sketch: Hal W. Hilker 

Hal W. Hilker, 1942 graduate of 
the University of Missouri, received a 
bachelor of science degree in mechan
ical engineering. After graduation he 
joined Bailey Meter Company as a 
member of their 1942 cadet engine2r
ing training class. The company, man
ufacturers of instruments and auto
matic controls for the power and 
process industries, has headquarters in 
Cleveland, Ohio, with 24 sales-service 
offices throughout the United States. 

Hilker, who had been on the staff 
of the Los Angeles district office since 
1946, was appointed Manager of the 
company's Ceramics & Non-Ferrous 
Metals Division August 1, 1955. 

A Registered Professional Engineer 
in the State of California, Hilker be
longs to the American Society of Me
chanical Engineers and the Instru
ment Society of_ America. Married, 
he has two children, Glen and Gail. 

Virgil Sohns, Ch.E. '38, is now in 
charge of the Industrial Fermentation 
Unit, Engineering and Development 
Section of the Northern Utilization 
Research Branch of the U. S. Depart
ment of Agriculture. He is working 
in Peoria, Ill. 

William G. Purdy, C.E. '41, has 
been selected as the administrative 
head of the "Vanguard Project" of 
the Glen L. Martin Company. This 
is the space satellite project which 
will move to Denver in the near fu
ture. Mr. Purdy was chief engineer 
of the "Viking Project". 

John L. Chapman, B.S. '43, is a 
consulting engineer in the uranium in 
dustry, mining and milling. His cur
rent address is Route 3, Grand Junc
tion, Colo. 
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John F. Leuck, E.E. '49, was mar
ried to Mary Katherine Maupin on 
Sept. 3 at St. Mary's Church, Glas
gow, Mo. He is employed at Phil
lips Petroleum Co. of Kansas City, 
where they live. 

Walter Vandelicht, C.E. '49, has 
been promoted to Plans and Surveys 
Engineer for Dist. 5, State Highway 
Dept. at Jefferson City. He has re
cently been chief designer in that of
fice. 

Ernest Ray Cunningham, Jr., Ag.E. 
'51, is now Western Editor of "Design 
News". His office is 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Oriville J. DuPree, C.E. '53, has re
cently been appointed to the manager 
of the Wichita office of the American 
Blower Corporation. His current ad
dress is 307½ Laura St., Wichita 7, 
Kansas. 

Donald H. Wade, '55, was married 
to Anna Jean Welch on July 30 at the 
First Baptist Church, Elvins, Mo. He 
is employed with the Missouri State 
Highway surveyors. They live at 221 
West Main St., Elvins. 

Career Sketch: Robert E. Byers 
Robert E. Byers was graduated 

from the University of Missouri in 
1948 with a bachelor of science de
gree in mechanical engineering. Byers 
who comes from Columbia, Mo., is 
District Manager of Bailey Meter 
Company's Memphis (Tenn.) district 
office. 

During the summer of 1947, he 
worked for the company as a junior 
cadet, joining Bailey Meter on a full
time basis as a 1948 cadet engineer 
after his graduation from Missouri. 

After completion of his cadet train
ing, Byers was assigned to the com
pany's St. Louis district office. On 
January 1, 1955, he was appointed 
Manager of the Memphis district of
f ice. 

While at Missouri, Byers was ini
tiated into Pi Tau Sigma, Tau Beta 
Pi, and was a member of Omicron 
Delta Kappa and the Mystical 7. His 
professional activities include the In
strument Society of America. Mar -
ried, Byers has two sons, Ronald and 
Roger. 

We were recently informed of the 
deaths of two alumni. Mr. John 

Thomas Garrett, class of 1889, passed 
away on August 29, 1955. Mr. Robert 
Peel Garrett, class of 1896, passed 
away on April 5, 1951. 

Frank Thorton, Jr., E.E. '08, is now 
retired from the Westinghouse Electric 
Corporation and is a consulting en
gineer in Pittsburgh, Penn. 

/. /. Metz, C.E. '16. 
After graduation Mr. Metz, a na

tive of St. Louis, took his first job 
with the Illinois State Highway com
mission. At this job Mr. Metz partici
pated in a "first" in road-building. 
The occasion was the laying of the 
first ½ mile strip of concrete highway 
without expansion joints. Prior to this 
highways were made of brick. 

Next Metz joined the St. Louis Park 
Department. 

During World War I, Metz served 
in France and upon returning he went 
for the City's Building Department. 
After this he was employed by the 
Koerner Engineering Company, and 
Glencoe Lime and Cement Company. 
In 1929 he founded the Metz Engi
neering Company which he still heads. 

David R. Cannon, B.S. '23, writes 
from Iran that his work has been very 
interesting. He is amazed at what the 
people of Iran can build using mostly 
mud, lime, straw, brick, and gypsum, 
all native materials and very cheap. 
He is in his second year as construc
tion engineer for the Near Eiast Foun
dation in Tehran. His current address 
is Near East Foundation, A.P.O. 205, 
New York, N. Y. 

Col. Frank H. Skelly, C.E. '26, is 
now Professor of Military Science at 
the University of Missouri. 

William H . Klinger, '36, is now 
owner of W. H . Klinger & Associates 
Engineers of Quincy, Ill. 

It has been 100 years since we grad
uated our first class and this is our 
year to celebrate. It will be the best 
opportunity for many of our alumni 
to return to the campus and see many 
of their classmates and the progress 
we have made since they have grad
uated. We of the "Missouri Sham
rock" would like to urge as many of 
the alumni as possible to attend this 
great occasion. l 

THE MISSOURI SHAMROCK 



RCA TV camera encased in special diving bell televises the activities of sea life in sunlit waters oft' the Gulf Stream. 

Now RCA puts TV underwater to help 
the Government protect marine life 

Ten fathoms down, an RCA television 
camera moves through darting schools 
of fish. On the surface, U.S. Fish and 
Wildlife experts hover over an RCA 
remote control TV monitor. From what 
they see will come new fishing tech
niques to help the government protect 
marine life. 

tronics for Living" that will make life 
fuller, easier, happier. 

The electronic and engineering skill 
behind underwater TV is inherent in 
all RCA products and services. And 
continually, RCA scientists at the 
David Sarnoff Research Center in 
Princeton, N. J., delve into new "Elec-

WHERE TO, MR. ENGINEER'P 

RCA offers careers in research, de
velopment, design, and manufac
turing for engineers with Bachelor 
or advanced degrees in E.E., M.E. 
or Physics. For full information, 
write to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of America, 
Camden 2, N. J. 

U.S. Fish and Wildlife Service t echni
cians study fishing methods and equip
ment of an RCA remote control TV 
monitor. 

JANUARY, 1956 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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NEWSTUFF 

By DANIEL R. CAPPS, B.S., E.E., '56 

ELECTRIC STAIRWAYS 

Shades of college days and those 
long desperate treks across campus! 
Now college students are changing 
classes on electric stairways! The in
novation has already taken place in 
the U n i v e r s i t y of Illinois' new 
$5,500,000 East Dentistry - Medical -
Pharmacy Building in Chicago, where 
classroom and laboratory space is pro
vided for students of pharmacy and 
other professional colleges. 

Ten Westinghouse electric stairways 
travelling at 120 feet per minute are 
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capable of transporting more than 
10,000 students to their classes in a 
ten-minute period. Considerably faster 
than usual stairways which travel 90 
feet per minute, these express models 
can carry a student from the base
ment to his class on the fifth floor in 
78 seconds, with no puffing. 

What will they think of next? The 
common auto dashboard cigarette 
lighter has invaded the realm of elec
tronic warfare as a built-in part of a 
complex new ground-based USAF air 

defense system in development at 
Syracuse, N. Y. 

The lighter has a distinctly scientif
ic purpose in the complex, classified 
electronic equipment being built under 
a multimillion-dollar contract by Gen
eral Electric's Heavy Military Elec
tronic Equipment Department. 

Engineers say an operator, scanning 
the system's glowing indicator radar 
scopes for hours in semi-darkness, 
could be temporarily blinded by the 
flare of a match or pocket lighter 
when lighting a cigarette. Further
more, his hands must be free to work 
the dozens of knobs, switches and 
buttons on the control panel. 

Accordingly, the built-in lighter was 
ordered as a part of a "human engi
neering" program to keep the operator 
as undistracted as possible. 

POCKET-SIZE 
WALKIE-TALKIE RADIO 

The smallest walkie-talkie FM radio 
ever built - a transistorized instru
ment tiny enough to be carried in a 
shirt pocket, yet powerful enough for 
two-way communication over a quar
ter-mile range - has been developed 
experimentally by the Radio Corpora
tion of America. 

The U. S. Signal Corps has pur
chased a quantity of the develop
mental walkie-talkie radios ( trans
ceivers) for field tests and evaluation 
as communications devices for squads 
and other small tactical military 
groups in the field. Tests are being 
conducted by the Operations Research 
Office, Department of Defense, at 
Fort Carson, Colorado. 

The ultra-miniature FM transceiv
er, designed for military communica
tions in the 45-to-50 megacycle band, 
features a receiver which is small 
enough to store in a vest pocket, ac
cording to Theodore A. Smith, Vice
President and General Manager, RCA 
Engineering Products Division. The 
receiver could be produced as an inde
pendent unit for one-way communi
cation applications, to link, for exam
ple, a platoon or squad leader with 

( Continued on page 24) 
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Dr. Ward Kuent:z:el and Dr. Edmund Field, co-inventors, observe operation of 
the new Magne-Dash autoclave in Standard Oil's Whiting research laboratory. 

Orders for inventions taken here 
MonERN RESEARCH creates a need for brand

new types of equipment. In petroleum labora

tories, mixing up some stuff in a beaker usually 

isn't the answer. The research pioneer may 

have to use high temperatures and high pres

sures. If he must stir his mixture, he has a 

tough job. How can he prevent leakage past 

the shaft of the stirrer? 

To meet this and other difficult situations, 

Standard Oil has set up a "Special Devices 

Program". A group of scientists creates the 

apparatus needed to solve today's problems. 

An example is the Magne-Dash * autoclave. 

It has a magnetically operated agitator, and 

no external moving parts. Leaks cannot occur. 

Research men now use freely the high pres

sures that lead to new plastics and other new 

products. 

Like many other inventions made by Stand

ard Oil scientists to solve our own problems, 

the Magne-Dash is licensed for production and 

sale by a maker of scientific equipment. 

The Special Devices Program is just one of 

the creative activities at Standard Oil. Young 

scientists find it stimulating to work in such 

an atmosphere. 

*Manufactured under Standard Oil license by Autoclave Engineers, Inc., Erie, Po. 

Standard Oil Company 
910 South Michigan Avenue, Chicago, 80, Illinois 
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AROUND THE COLUMNS 

( Contin.ted from page 18) 

said, provides for a cooperative proj
ect that will be under the general su
pervision of E. W. Carlton, professor 
of structural engineering and chair
man of the Department of Civil En
gineering in the School. 

He said the major research studies 
will be made by faculty members and 
graduate students in civil engineering. 

Prof. Carlton explained that in this 
project prestressing will be accom
plished by stretching steel wire or 
cable running lengthwise through thin 
concrete slabs. Slabs of only 6 inches 
in thickness, instead of the usual 9 
or 10, will be poured on a rolled 
stone base. After the concrete has set, 
he said, the lengths of alloy steel rods 
or cables, which will be prevented 
from adhering to the concrete, will be 
stretched by hydraulic jacks and an
chored at each end of the slab. 

Tension on the cables, he added, 
will pre-load the slab and prevent it 
from cracking. 

"We want concrete pavement to 
wear out, not break up," Prof. Carl
ton said. "If prestressing of concrete 
can be applied to highway construc
tion and we are able to build roads 
that wear out instead of cracking up, 
the highways now costing upwards of 
a million dollars a mile to construct 
will last forty years instead of ten 
or fifteen." 

Also, he said, the use of a thin slab 
in highway construction would result 
in a saving of 40, per cent or more in 
concrete. 

He mentioned another possible ad
vantage, saying that it might be pos
sible to put traffic on a prestressed 
slab in fourteen days or less instead 
of twenty-eight days, the time now re
quired for the present type of con
crete pavement. 

Much experimentation has been 
done on prestressing concrete slabs for 
airstrips and warehouse floors, Proi. 
Carlton said, and it is hoped that, 
through the type of research made 
possible by this grant, prestressing can 
be successfully adapted to highway 
construction. 

He believes that in the actual lay-
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ing of pavement, the distance between 
joints would be 100 feet or more, but 
in the experiments to be conducted 
the strips will be about 20 feet long. 
He pointed out that the steel rods or 
cables in each length of slab would 
maintain the individual slab sections 
in compression, even under load con
ditions; therefore, there would be no 
expansion joints as now used in pave
ments. Only construction joints would 
be necessary. 

Experimenting with small slabs will 
be done in the laboratory, he said, 
as well as in the field where the effects 
of various temperature and moisture 
conditions on the slabs can be studied. 

It is hoped that the first prelim
inary studies will be completed by 
Jan. 1, 1957, when the grant expires, 
he said, and if these are conclusive 
enough to justify experimentation by 
the Missouri Highway Commission it 
is possible the Commission would 
build a short highway test section or 
passing Jane to be tested by truck 
traffic. 

"One of the principal types of heavy 
duty highway pavements in use in 
Missouri and in many other states is 
known as portland cement concreted 
rigid type pavement," Prof. Carlton 
said, in discussing the project. "There 
have been two trends in design of this 
type of pavement. One consists of 
concrete slabs containing distributed 
reinforcement such as wire mesh or 
bar mats and the other trend resorts 
to the articulation of the slab by joint
ing at very short intervals with no 
distributed reinforcement. Another 
improvement in highway design has 
taken the form of expensive sub-grade 
stabilization. 

"There exists an additional ap
proach to this problem in the form of 
prestressed pavement slabs. This type 
of design is being used in structural 
work at an increasing rate. It is, 
however, not as yet available for pave
ment use because the necessary re
search studies have not been carried 
out to produce design information on 
which full scale pavement sections can 
be based. 

"It is the purpose of this project 
to study the effects of prestressing up
on thin concrete sections such as 
would be considered for pavement use. 

Preliminary studies, such as are in
tended in this project, are the basis 
upon which the Missouri Highway 
Department and others may develop 
criteria which, if economical, can be 
used in the establishment of stand
ards of practice for the construction 
of prestressed concrete highway slabs." 

NEWSTUFF 

( Continued from page 22) 

individual soldiers. 
A completely self-contained and 

self-powered radio, the RCA transis
torized transceiver houses a receiver
transmitter, microphone-earphone, col
lapsible antenna, and a battery in a 
single compact assembly which weighs 
only 15 ounces and approximates a 
small tobacco tin in size. It measures 
only 5½ inches high, 3 inches wide, 
and 1 inch deep. 

"Built around 12 transistors and a 
single electron tube, the pocket-size 
transceiver represents a new design 
approach to walkie-talkie equipment," 
Mr. Smith said. "Application of tran
sistors and new electronic circuitry 
made possible the achievement of an 
ultra-miniature unit which also offers 
the advantages of high stability, de
pendable performance, long battery 
life, and ruggedness found in appre
ciably larger walkie-talkies. Further, 
the equipment designed is readily 
adaptable for fully automatic produc
tion. 

"Designed for quick, convenient op
eration, the RCA transceiver incorpo
rates only two simple controls for 
two-way communication- a push-to
talk button and a combination on-off 
and volume-control switch. It re
quires no tuning or adjustment, and 
the built-in microphone-earphone pro
vides clearly audible reception when 
held several inches from the ear." 

The ultra - miniature walkie - talkie 
can be preset for operation on any 
frequency between 45 and 50 mega
cycles; incorporates an all-transistor-

' . ized superheterodyne receiver and a 
two-transistor, one-tube transmitter; 
and provides up to ten hours of serv
ice life with a single tiny radio bat
tery. Its construction features cor
rosion-resistant materials. 
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LINING UP YOUR FUTURE 
Opportunity begins when you visit your college place
ment office and sign the Wagner interview schedule. 
This important first step toward building a successful 
future for yourself will give you an opportunity to 
meet the Wagner representative. Among other things, 
he will tell you that the Wagner Electric Corporation 
was established in 1891 by two enterprising engineers 
and that engineering has been the backbone of our 
company ever since. You will learn how we have grown 
from a small shop to be one of America's leading 
manufacturers of electrical and automotive products. 

We think that you will be interested in learning that 
most of Wagner's top executives began their careers 
with the company as graduate engineers. There's more 
to the story . . . about the outstanding training pro
grams for engineering graduates available for you at 
Wagner and many other benefits and activities. So, 
visit your placement office at the first opportunity, 
or write to the Wagner Industrial Relations Division. 
You'll find out how Wagner can help you to line up 
your future! ER 3-56 

Wa2ner Electric Corporation 
SAINT LOUIS 14, MO. 
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A job you can 
Union Carbide offers you opportunities to grow in some of the most rap

idly expanding fields in industry. You may have the qualifications that 

will help you to rrget in on the ground floor" on new developments by the 

RADIOISOTOPES - Union Carbide's 
Divisions are leaders in the field of nuclear 
research and development. One Division, 
Union Carbide Nuclear Company, operates 
for the government Oak Ridge National 
Laboratory, the Nation's chief source of 
radioisotopes. In medicine, radioisotopes are 
used to investigate the human bloodstream 
-how it supplies nourishment, defends 
against disease, or becomes diseased itself. 

TITANIUM - Electro Metallurgical 
Company is rapidly completing a new plant 
to produce titanium, the wonder metal whose 
strength and lightness are combined with 
resistance to heat and corrosion. The new 
plant will use a process developed by Union 
Carbide research, and will have an annual 
capacity of 7,500 tons of crystalline sponge 
-half again as much as the total United 
States production in 1954. 

THE HORIZONS ARE u ·NLIMITED for engineers, chemists, physicists, 

and business and liberal arts majors. Union Carbide offers many opportu

nities to explore those horizons. 

UCC divisions include ... 
Bakelite Company . Carbide and Carbon Chemicals Company 
Electro Metallurgical Company Haynes Stellite Company 

Linde Air Products Company National Carbon Company 

Union Carbide Nuclear Company 

grow with • • • 
Divisions of Union Carbide in alloys, carbon products, industrial gases, 

chemicals, plastics and atomic energy. Examples in four of these growing 

fields are illustrated below. 

PETROCHEMICALS - Carbide and 
Carbon Chemicals Company produces more 
petrochemicals than any other company in 
the world. Some are being used to develop 
whole families of new adhesives and bonding 
agents. It is now possible to make almost any 
materials stick together permanently. Union 
Carbide research into the nature of bonds
mechanical, chemical, molecular-will make 
possible new and better adhesives. 

EPOXY PLASTICS-Bakelite Com
pany is a major producer of most types of 
plastics, including the sturdy epoxies. Two 
liquids, a resin and a curing agent, form a 
tough, dimensionally stable solid when poured 
together. They are used for long-lasting, ac
curate patterns for foundry work, for dies that 
stamp out auto parts and airplane wing sec
tions, for embedding delicate electronic parts 
to protect them from moisture and vibration. 

Contact your Placement Director and make appointments with the 

recruiting representatives of Union Carbide and its Divisions. 

For further information, write: 

UN I ON CARBIDE 
AND CARBON CORPORATION 
Industrial Relations Department, Room 406 

30 East 42nd Street 00 New York 17, New York 



BULLARNEY 
The Soviet commissar was examin

ing a young Czech boy to determine 
whether he had been properly indoc
trinated. When asked who his father 
was the boy replied, "Josef Stalin." 

Beaming, the examiner then asked 
who his mother was. "The great Soviet 
Union," came the prompt reply. 

"Splendid," grinned the commissar, 
"You'll make a fine Red Army sol
dier. Now tell me," he continued, 
"what do you want to be when you 
grow up?" 

"An orphan!" snapped the boy. 

"" A salesman was trying to sell a 
farmer a bath tub. "Could I interest 
you in a bath tub?" the salesman 
asked. 

"Nope," said the farmer. "We tried 
one once; that's what killed Grandpa." 

"Killed him! What happened?" 
"Well, after we got the tub in the 

house I plugged her up and filled her 
full of water. Then the whole family, 
from the youngest to the oldest, took 
turns. The youngest hopped in, then 
out. The next oldest - all the way up 
to Grandpa, who was the last. And 
that's what killed him." 

"It did?" 
"Yep, poor Grandpa died in the 

quicksand." 

"Where have you been?" 
"Over in the phone booth talking to 

my girl but some punk came over and 
wanted to use the phone so we had to 
get out." 

"" The best way to drive a baby buggy 
is to tickle his little feet. 

"" Situation: Two infants in the nur-• 
sery of the maternity ward of the 
hospital. 

First Infant : "Are you a little boy 
or a little girl?" 

Second Infant: "I don't know." 
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By DUNK 

First Infant: 'Tm a little boy." 
Second Infant: "How can you tell?" 
First Infant : "Wait till the nurse 

leaves and I'll show you.'" 
The nurse leaves and the First 

Infant pulls the cover down and says: 
"See, blue booties." 

"" C.E. Senior: "Gee, but I'm thoisty." 
Frosh: "Wait a minute, I'll get you 

some water." 
Senior: "I said I'm thoisty not 

doity." 

"" A little fellow who had just been 
spanked turned to his mother and 
asked: "Mother, did grandfather 
spank father, when he was little?" 

"Yes, certainly he did." 
"And did his father spank him?" 
"Yes." 
"And did his father spank him?" 
"Yes." 
"Well, who in the hell started this, 

anyway?" 

"" "I seem to have run out of gas," he 
said softly. 

Her face, small and white, was 
turned up to his, her eyes glowing 
from beneath heavy lids. Her head 
swam. 

Slowly he bent over her. 
Relax . . . He was her dentist. 

"" A big buck Indian had just ordered 
a ham sandwich at a drug counter 
and was peering between the slices of 
bread when he turned to the waiter
"Ugh, you slice 'em ham?" 

The waiter replied, "Yes, I slice the 
ham." 

"Ugh," grunted the Indian. "You 
damn near miss 'em." 

"" Note to all liberal arts students: A 
slide rule is not a regulation pertain
ing to baseball. 

Lives there a man with soul so dead, 
Who never to himself hath said, 
To hell with these studies, 
I'm going to bed. 

"" Sign in front of crematory. "We're 
Hot for Your Body." 

"" Some people sow their wild .oats on 
Saturday night and then go to church 
on Sunday and pray for crop failure. 

"" Professor (irritated) - "If there 
are any morons in the room, please 
stand up.'' 

A long pause, and a lone freshman 
rose. 

Professor - "What, do you con
sider your~lf a moron?" 

Freshman - "Well, not exactly 
that, sir; but I do hate to see you 
standing all alone by yourself." 

"" There is an engineer on this campus 
who never takes a drink. You gotta 
hand it to him. 

"" A lady bought a parrot from a pet 
store only to learn that it cursed 
everytime it said anything. She put up 
with it as long as she could, but 
finally one day she lost her patience. 
"If I ever hear you curse again," she 
declared, ''I'll wring your neck." 

A few minutes later she remarked 
rather casually that it was a nice day. 
Whereupon the parrot promptly said, 
"It's a hell of a fine day.'' 

The lady immediately seized the 
parrot by his head and spun him 
around in the air until he was almost 
dead. 

Now, then," she said, "It's a fine 
day, isn't it?" 

"Fine day!" exclaimed the parrot. 
"Where in hell were you when the 
cyclone struck?" 

(Continued to page 30 ) 
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Engineering is more than a department at 
the Timken Company-it's everything! 

That's why we offer such a promising 
future for graduate engineers 

FEW companies can offer engi
neering and metallurgy gradu

ates such a wide variety of oppor
tunities as you will find within the 
Timken Company. And we are con
stantly seeking college graduates 
who have specialized in these fields 
because every phase of our manu
facturing, research, and marketing 
requires advanced technical skills 
and training. 

PROMOTIONS 
MADE FROM 

WITHIN 

There is an unusual 
opportunity for you 
to advance in the 

Timken Company. This is high
lighted by the fact that one hundred 
percent of the men in executive and 
supervisory positions, including the 
president of the company, have 
risen from the ranks. And most of 
these key men are graduate engi
neers or metallurgists. 

MANY FINE 
TECHNICAL 

OPPORTUNITIES 

The Timken 
Company offers a 
splendid oppor

tunity to every graduate in one of 
the many specialized spheres of the 
company's operation. These in
clude research and development in 
tapered roller bearings, alloy steel, 
and rock bits; production of fine 
alloy steel; metallurgical testing, 
quality control, and technical serv
ice; bearing design and manufac-

turing control; bearing application 
engineering for aircraft, automo
tive, agricultural, railroad, indus
trial, and other fields; rock bit de
sign, forging, and heat treatment; 
and sales engineering, covering de
velopment work in every market 
where Timken bearings, steel, and 
rock bits are used or have a potential. 

Another especially important part 
of engineering work at the Timken 
Company is the design of plants 
and specialized equipment for mak
ing Timken Company products 
better and faster. An outstanding 
example is our revolutionary new, 
completely automatic bearing plant 
now in operation in Bucyrus, Ohio. 

SOLVE PROBLEMS You can be as-
FOR ALL sured of an in-

INDUSTRY teresting and 
stimulating career with the Timken 
Company because of the diversity 
of applications into which our 
products go. Every industry is a 
user of these products. That means 
that Timken Company engineers 
and metallurgists are constantly in
volved in solving problems and de
signing for new applications in 
fields far removed from their own 
drafting table or laboratory bench. 
We believe that this opportunity to 
play a part in the advancement of 

all American industry is an impor
tant reason why technically trained 
graudates like being on the Timken 
Company team. 

RECORD OF The Timken Com
PIONEERING, pany was founded 

PROGRESS 56 years ago. Since 
then, it has grown to become the 
world's largest manufacturer of 
tapered roller bearings and remov
able rock bits, and a foremost pro
ducer of fine alloy steel bars, billets 
and seamless steel tubing. Our 
unique combination of experience 
and research has built an enviable rep
utation for solving difficult problems 
for our customers. By constantly 
expanding and strengthening 
our technical staff with aggressive 
and imaginative young engineers 
and metallurgists, we intend to 
continue our record of pioneering 
and progress. And if you possess 
the abilities and qualities we need, 
we'll be happy to have you share in 
that progress. 

SEND FOR For more detailed 
MORE information about 

INFORMATION TheTimkenRoller 
Bearing Company, its training pro
gram, and the career opportunities 
for you, write to the college rela
tions manager for your free copy 
of the booklet, "This Is Timken". 

The Timken Roller Bearing Company 
Canton 6, Ohio 

TAPERED ROLLER BEARINGS • ALLOY STEEL & SEAMLESS TUBING • REMOVABLE ROCK BITS 
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UNIONS 
( Continued from page 11 ) 

limiting the kinds of work that partic
ular crafts can do, through arbitrary 
apprenticeship r e g u 1 a t i o n s , and 
through actual restriction of output, 
closed shop unions probably have 
done more to lower than to raise 
quantity and quality of output. More
over, there is danger that, under a 
closed shop co:itract, an employee will 
get the idea that his job depends less 
upon the quality of his work than 
upon his standing with the union. 

Having examined the main argu
ments advanced in favor of the closed 
shop, let us now turn to some points 
against it. One of these is the obvious 
danger that, under a secure monopoly 
of labor, union officers may become 
more powerful than the foreman in 
influencing shop conditions. Workers 
are likely to hold their jobs and quali
fy for advancement through union 
regularity rather than through the 
quality of their work or their loyalty 
to the company. This transfer of 
allegiance from the employer to the 
union is destructive of both workman
ship and discipline. Danger of this 
result is increased if, under the terms 
of the contract or the customs of the 
industry, it is difficult or impossible 
to discharge a man without the con
sent of the union business agent. 

With membership secure and dues 
guaranteed, whatever benefits the 
union otherwise might render to its 
members are likely to be lessened, 
since organizers and business agents 
are relieved of the necessity of devot
ing their efforts to the interests of the 
workers. A disgruntled member can 
not quit the union without losing his 
job. Sometimes the same result follows 
criticism of the .officers of the local. 
This situation offers attractive possi
bilities to the labor leader who is 
inclined to indolence, or who is even 
not averse to making deals on the 
outside that are not in the interests of 
the men whose dues pay his salary. 

Reference already has been made to 
restriction of output. Here it needs 
only to be added that, under a closed 
shop contract, a union can set the 
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maximum amount of work members 
may perform, or the maximum hours 
they may work. In an open shop this 
is more difficult, since non-members 
are not bound by union rules. Besides 
these crude and open restrictions, 
there are numerous arbitrary require
ments which limit the quantity of 
work or add to manufacturing costs. 
Restriction of production conflicts 
with the interests of industry and of 
consumers. 

From the standpoint of economics 
and industrial management, perhaps 
the chief argument against the closed 
shop is that it gives a union veto 
power over the labor policies of man
agement, and forces the worker to give 
allegiance, not to the company which 
pays his wages, but to an external 
organization which has no financial 
investment in the business and no 
responsibility for the success of the 
enterprise. Under a system of private 
industry, this is more power than any 
outside agency should possess. It is 
contrary to all the principles of free 
enterprise, through which American 
industry, has raised living standards 
and the status of working men far 
above any level found elsewhere in 
the world. 

In the minds of many employers, 
the compelling objection to closed 
shop unionism lies in the field of 
ethics and principle. These employers 
believe the closed shop is un-Ameri
can, undemocratic, and morally 
wrong. They do not think manage
ment has any right to require all 
employees to join an organization 
which some of them do not want to 
join and which perhaps some of them 
can not join. 

We should remember that even if a 
worker wants to join a union, he 
cannot always do so. A clause that 
unions usually have in a closed shop 
contract enables them to force the 
discharge of men who have stayed at 
work during a strike and thus have 
resigned or been expelled from the 
organization. Loyalty to the union 
comes first. If it c,onflicts with loyalty 
to the employer and an employee 
chooses the latter, he does so at his 
own peril. He risks losing the privi
lege of earning his living. 

BULLARNEY 
( Continued from page 28) 

Little boy: "May I kiss you, 
Mary?" 

Mary: "Not yet, I have scruples." 
Little boy, throwing out his chest: 

"S' all right Mary, I've been vaccin
ated." 

"" One day a little mouse was hurry-
ing across a wheat field when sudden
ly it was scooped up by a big reaping 
machine. The poor little mouse was 
tossed from side to side, and was 
finally thrown back on the field . An
other little mouse came upon his 
friend lying on the ground, bruised 
and beaten, and asked him what had 
happened. "I've been reaped," came 
the reply. 

"" You know what the once over is? 
That's this! 
when like 
you 

look at a pretty 

"" 

girl 

On his way home, a drunk stopped 
at a lamp post and pulled out his 
house key. 

A passing policeman noticed his 
fumbling around, trying to insert the 
key into the post, and asked politely, 
"Nobody home?" 

"Your crazy," said the drunk, 
"there's a light upstairs." 

"" A lecturer who was speaking on the 
drink question: "Now, suppose I had 
a pail of water and a pail of beer on 
this platform, and then brought on a 
donkey; which of the two would he 
take?" 

He'd take the water," came a voice 
from the gallery. 

"And why should he take the wa
ter" asked the lecturer. 

"Because he's an ass," came the 
reply. 

"" A green little chemist on a fine green 
day, 

Mixed up some chemicals in his own 
green way 

Now the green little grasses tenderly 
sway 

O'er the green little chemist's green 
little grave. 
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Popular Choice of Students 

JANUARY, 1956 

It's no accident that so many graduating engineers have selected CONV AIR

FORT WORTH as the most attractive place for starting their professional careers. 

Young engineers with imagination and ambition have unlimited opportuni

ties with CONY AIR. Broad diversification of projects provide opportunities in 

numerous fields of specialization. Working in ideal, air-conditioned surroundings 

and with advancement based on merit, you are enabled to make full use of your 

individual talents. 

Life is good in Fort Worth - where the year-around climate is conducive to 
outdoor living and recreation - and there are excellent schedules of athletic 
events, musical and theatrical presentations, ice arena, large lakes, etc. CONVAIR'S 
in-plant program enables candidates to earn graduate engineering degrees. 

Write now for infonnation about CONV AIR'S interest in Engineering graduates. 

Address 

H. A. BODLEY 

CONV AIR Engineering Personnel Dept. 

FORT WORTH, TEXAS 

CONV~IR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

FORT WORTH, TEXAS 

An enlarged reprint of the above cut-out silhouette, suitable for framing 
or pinning up, will be sent free to any engineering student on request. 
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A FEW YEARS AGO, HE WAS ON CAMPUS 

AT PURDUE UNIVERSITY, AND NOW ••• 

F LOYD D. (Doug) WALLACE, JR., 

above, is a senior project engineer at 
Allison . 

He left Purdue in 1947 with his AE 
degree and came to Allison the same 
year. Presently, he is in charge of in
strumentation and automatic process 
controls at Allison's new Research & 
Development test center. 

With Allison now in the midst of 
a $75 million engineering expansion 
and building program, much of his 
time is spent in vendor contact work, 
studying and selecting equipment 
most adequate to do the job; observ
ing, and helping with installation . He 
is shown above checking a control 
valve positioning amplifier on the in
strument panel for controlling air 
pressures and temperatures of four 
electric motor-driven, axial flow com
pressors. This new facility is part of 
the new Research and Development 
test center, which-when completed 
-will enable testing of individual 
combustion components for turbo-
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prop and turbo-jet engines, compres
sor and turbine components. 

Doug's work is "cut out" for him 
for some time to come, for only re
cently, Allison broke ground for the 
engineering bui lding which is to be 
the center of expanded Research and 
Development facilities for advanced 
types of aircraft engines for commer
cial and military use. 

With this long-range expansion 

program, Allison needs more engi
neering personnel, and opportunity 
for young graduate engineers is un
limited. Arrange now for an early 
interview with our representative on 
your campus, or write for information 
about the possibilities of YOUR engi
neering career at Allison: Personnel 
Dept., Engineering College Contact, 
Allison Division, General Motors 
Corporation, Indianapolis 6, Indiana. 

.,,,,. TURBO-PROP ENGINES 
American built for the new era in air travel 
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PHOTOGRAPHY AT WORK-No. 18 in a Kodak series 

What's their credit rating? 
With Photography and Air Mail 
working together, the Credit 
Clearing House of Dun & 

Bradstreet, Inc., speeds vast 
quantities of information across 
the country overnight. 

Even if Dun & Bradstreet reporters photographed every 
business they investigate, it would not be among the 
biggest uses of photography this famous credit organi
zation employs. 

One most important way makes last-minute credit in
formation in the apparel trades available thoughout the 
country overnight. Current data and analysts' opinions 
on more than 150,000 apparel retailers are microfilmed, 
transferred to micro-cards and flown daily to Credit 
Clearing offices. 

It's another example of photography and Recordak 
microfilming saving time and money. They are working 
for railroads, banks, oil companies and countless other 
businesses and industries both large and small. 

Behind the many photographic products becoming in
creasingly valuable today and those being planned for 
tomorrow lie intriguing and challenging opportunities at 
Kodak in research, development, design and production. 

If you are interested in these opportunities in science 
and engineering- whether you are a recent graduate or 
a qualified returning serviceman, write to the Business 
and Technical Personnel Department. 

Eastman Kodak Company, Rochester 4, N. Y. 

A Southern wholesale confectioner had re
ceived an order for $10.00 worth of candy 
bars from the Horsie Hollow Candy Shop. It 
was a first order, and when the credit manager 
didn' t find the name listed in the Reference 
Book, he phoned the Dun & Bradstreet office 
for a report on the venture. 

The reporter assigned to the case located 
the concern on a dirt road, and he took a snap
shot of the premises and its busy proprietors 
which in spired this illu stration. H e inter
viewed the owners and wrote a report which 
was forwarded to the wholesaler. 

It informed him that the enterprise was 
operated as a partnership by two neighbors 
who were both "eleven years of age and un
married" -also that, "although the owners are 
men of limited means, they have a high stand
ing in th eir community." The fin ancial state
men t indicated assets of $13.25 in merchandise 
and cash, with a valuation of $35.00 for the 
buildin g consisting of a remodeled turkey coop. 

The partners were reported as experienced 
with a fi ve-year record of selling lemon ade 
and cookies with their home pantries as the 
prin cipal sources of supply. There was no in
d eb tedn ess as th eir moth ers' terms were 
strictly C.O.D. The wholesaler took a more 
liberal attitude and shipped on regular terms. 
The bill was paid in ten days, 
and the wholesaler opened 
an account in his ledger 
fo r the "Horsie Hollow 

. Candy Shop." 



Challenging careers in G-E Sales Engineering 

Apply engineering backgrounds to solve 
customers' electrical apparatus needs 
To develop your technical background into the 
customer-contact career most suited to your inter
ests and aptitudes, investigate General Electric's 
Apparatus Sales Training P rogram. Professional 
career outlets include work in one of the Company's 
nation-wide district offices in sales, application, 
installation and service engineering; headquarters 
marketing; or specialization in a particular appara
tus product. 

G .E.'s training program equips you to work 
directly with customers to determine what design, 
new development or electrical system will best serve 
their need. Here, Jack Byrne, Manhattan College 
'41, is shown presenting competiti"e engineering 
features of G -E distribution transformers. 956-4 

~gre$$ /s Ovr Mosf lmporl,1nf Protlvd 

GENERAL. ELECTRIC 

---------------------
MAIL COUPON FOR FULL INFORMATION 
Mr. G. E. Mullin 
Apparatus Sales Training Program 
Building 2 
General Electric Company 
Schenectady 5, New York 

Please send me your descriptive bulletin on the Apparatus 
Sales Training Program, GEZ-515A. 

Name .......................•..••...•...•.......................... __ _ 

College.------·········Degree &. Year···---

Address.------------······················· 

----------------················· 
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John A. Bauscher, Class ol '43 

speaks lrom experience when he says . 

"United States Steel 

• 
tn 

offers first-rate opportunities 
research and product development" 

JOHN BAUSCHER graduated from col-
lege in 1943 with a B.S. degree in 

Metallurgy. After a stint in the Navy, 
he returned to college as a metallurgi
cal research assistant. In 1949 he re
ceived his M.S. in Metallurgy and 
then came to work at the U.S. Steel 
Applied Research Laboratory. After 
just four and a half years, Mr. 
Bauscher had progressed to Division 
Chief for Sheet Products Develop
ment - responsible for the improve
ment of present sheet steel products 
and the development of new and im
proved types. 

Why did Mr. Bauscher choose U.S. 
Steel? Because, says he, "U.S. Steel 
produces such a great diversity of 
products and maintains such a thor
ough research program on all its prod
ucts - not only theoretical research, 
but also applied research or product 
development. The graduate engineer 

has unusual latitude in selecting the 
type of products and the type of re
search that interest him most. Work is 
done not only on sbel, but on many 
raw materials and by-products as well. 

'·And," says Mr. Bauscher, "Oppor
tunities at U.S. Steel are better now 
than ever before because of the em
phasis on product development and 
the recent expansion of research 
facilities.·• 

If you are interested in a challeng-

ing and rewarding career with U.S. 
Steel and feel that you can qualify, 
you can get details from your college 
placement director. And we will gladly 
send you a copy of our informative 
booklet, "Paths of Opportunity,'· 
which describes U.S. Steel and the 
openings in various scientific fields. 
Just write to United States Steel Cor
poration, Personnel Division, Room 
1622, 525 William Penn Place, Pitts
burgh 30, Pennsylvania. 

SEE THE UNITED STATES STEEL HOUR. It's a full hour of top flight 
TV drama, presented every other week by United States Steel. Con
sult your local nc,·,spnper for time and statio:i.. e 
UNITED STATES STEEL 

AMERICAN BRIDGE •. AMERICAN STEEL & WIRE asd CYCLONE FENCE .• COLUMBIA-GENEVA STEEL •. CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •. NATIONAL TUBE 
OIL WELL SUPPLY •• TENNESSEE COAL & IRON • • UNITED STATES STEEL PRODUCTS •• UNITED STATES STEEL SUPPLY •• Division, of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 5-47 



This towering modern unit at 
the El Dorado, Ark., refinery 
of Pan-Am Southern Corpora
tion, a Standard Oil subsid
iary, produces 700 tons of 
coke daily. 

Standard's original delayed 
coking unit at Whiting re
cently celebrated its 25th 
birthday "on stream" and 
going strong. 

How to make an exception prove a rule 
TECHNOLOGICAL PROGRESS is rapid in the petro
leum industry. Few processes have a chance to 
"grow old" on the job. Most are killed off through 
the combined efforts of thousands of scientists 
working constantly to improve everything we do, 
make or use in our business. 

Every now and then, though, we experience a 
happy exception to this rule. That occurs when a 
new development not only meets the immediate 
need but also provides the right answer to situa
tions yet unforeseen. 

Twenty-five years ago last August a process 
known as "delayed coking" was invented. The 
new process made a quicker, cleaner job of con
verting heavy residual oil into gasoline, gas oil, 

and coke. It paid off spectacularly when catalytic 
cracking was invented and these giant new units 
began calling for feed. It paid off again when the 
diesel locomotive came along to put the heavy oil 
burning steam locomotive out of business. 

Dr. Robert E. Wilson, chairman of the board of 
Standard Oil today, was the inventor of delayed 
coking. Almost all of the young scientists who 
worked with him in its development are still with 
Standard too, in responsible positions requiring 
their special skills. 

Young scientists in research and engineering at 
Standard Oil today find it satisfying to see their 
creative efforts translated into valuable product 
and process improvements. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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A FEW YEARS AGO, HE WAS ON CAMPUS 
AT PURDUE UNIVERSITY, AND NOW ••• 

f L~YD D. (Doug) WALLACE, JR., 
above, is a senior project engineer at 
Allison. 

He left Purdue in 1947 with his AE 
degree and came to Allison the same 
year. Presently, he is in charge of in
strumentation and automatic process 
controls at Allison's new Research & 
Development test center. 

With Allison now in the midst of 
a $75 million engineering expansion 
and building program, much of his 
time is spent in vendor contact work, 
studying and selecting equipment 
most adequate to do the job; observ
ing, and helping with installation. He 
is shown above checking a control 
valve positioning amplifier on the in
strument panel for controlling air 
pressures and temperatures of four 
electric motor-driven, axial flow com
pressors. This new facility is part of 
the new Research and Development 
test center, which-when completed 
-will enable testing of individual 
combustion components for turbo-
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prop and turbo-jet engines, compres
sor and turbine components. 

Doug's work is "cut out" for him 
for some time to come, for only re
cently, Allison broke ground for the 
engineering building which is to be 
the center of expanded Research and 
Development facilities for advanced 
types of aircraft engines for commer
cial and military use. 

With this long-range expansion 

program, Allison needs more engi
neering personnel, and opportunity 
for young graduate engineers is un
limited. Arrange now for an early 
interview with our representative on 
your campus, or write for information 
about the possibilities of YOUR engi
neering career at Allison: Personnel 
Dept., Engineering College Contact, 
Allison Division, General Motors 
Corporation, Indianapolis 6, Indiana. 

-,1,-,1,TURBO·PROP ENGINES 
American built for the new era in air travel 
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CHEMISTRY: Radioactive tracers determine effectiveness of solvent extrac
t ion in purification of germanium tetrachloride ... later processed into metal. 

PHYSICS: X-rays of metals show specific pattern for each material. They are 
used to identify impurities. Here a sample is positioned for careful analysis. 

METALLURGY: Rolling uranium strip for fabrication into fuel elements. Strip 
will be cut to length and further processed before going to reactive coolant. 

: ................................................. . 

Sylvanla al■o ha■ attractive opening■ 
with ■lmllar opportunltle■ tor: 

Electrical Engineers 
Mechanical Engineers 
Chemical Engineers 

Ceramic Engineers 
Glass Technologists 
Industrial Engineers 

Why not make an appointment now 
through your College Placement Office ... 
to discuss your career with the Sylvania 
representative when he visits your campus. 

. . 

··················································: 
FEBRUARY, 1956 

What do 

CHEMISTS 
PHYSICISTS 
and 

METALLURGISTS 
do at SYLVANIA? 

Sylvania is one of the important names in electronics, 

America's dynamic $10 billion-plus industry. Where do physicists, 
chemists and metallurgists fit in? Let's look at the record: 

Working as a team, these Sylvania scientists pool their individual 

contributions to create new products. For example: 

IN CHEMISTRY: Development of phosphors, semi-conductors, 
kinetics of gaseous reactions, ultra-pure materials; 

IN PHYSICS: Physical optics, electroluminescence, mass spectro
scopy, electron emission phenomena; 

IN METALLURGY: Powder metallurgy and the investigation of 
pure metals and semi-conductors. 

From research such as this have come Sylvania's stacked 

ceramic tube, the pill-sized germanium transistor, traveling 

wave tubes, panelescent lighting, atomic reactor 

fuel elements, advanced weapons systems, and others. 

· Many Sylvania developments are still unreleased. 

The public hears of them tomorrow ... the Sylvania team 

developed them yesterday. 

Upon graduation, you can take part in these exciting discoveries 

at Sylvania ... working and exchanging ideas with top men 

in your chosen field ... as a valued team member, learning by doing. 

Assignments are as varied as your choice of 40 geographic 

locations. And advancement comes naturally at Sylvania .•• 

ask the men who work there. 

Find out about YOUR opportunity as a Chemist, 

Metallurgist or Physicist at Sylvania ... today. 

~SYLVANIA~ 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 

LIGHTING • RADIO • l!Ll!CTRONIC• •· Tl!Ll!VISION • ATOMIC l!Nl!RGV 
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The camera proves you 
can install Dickey Pipe 

• • • and then forget it! 
Hundreds of photographs have been taken of sewers . .. made 
of Dickey Pipe ... which have been in service for many years. 
They are conclusive proof that Dickey Pipe is still in excellent 
condition . .. still dependable . .. despite years of constant 
attack by pipe-killing gases and acids generated by sewage 
... and caustic industrial wastes. These photos prove beyond 
a doubt that sewers made of Dickey Clay Pipe can be out of 
sight and out of mind forever. That's why those who want 
generations and generations of dependable service always 
specify the permanent sewer pipe ... Dickey Pipe. 

1~~ 

:◄ ... \ isss~,." 5 
/ ~ 

( -~ Serving The Sanitary Needs of American Communities- f,,i,'11."·••,"• 
1,v,ears 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Ala ., Chattanooga, Tenn., 
Kansas City, Mo ., Meridian, ,'Miss., 
San Antonio, Tex., Texarkana, Tex.-Ark. 

! ::;·:::,::·.~:.:::i•:: 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good ... if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL. or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. 23151 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use You r Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Hall 

EVER EAT CAFE 
9th and University 

TIGER LAUNDRY & 

DRY CLEANING CO. 

"The Tiger Can't Be Beat" 

Dial 4155 

1101 Bdwy. Columbia, Mo. 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

11 6 South 9th Phone 5409 

FREE DELIVERY 
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ADVANCED 

onilllu .. 
n1cations-

The design of modern communications equipment 

involves much more than electronic circuit tech

niques. Keyboards and coders are often required 

to translate the intelligence to be transm_itted into 

"machine language:' Recording and reproducing 

devices store intelligence until the equipment is 

ready to transmit it, or hold received intelligence 

until it can be translated back into human language 

by a printer or other output display device. 

The combination of such mechanical and electro
mechanical techniques with the better known but 
still developing techniques of electronic circuit 
design makes of modern communications a much 
broader field than is commonly recognized. When 
such technical tools are used to provide equipment 
tailored to our rapidly improving understanding of 
propagation phenomena and information theory, 
the resulting practical improvements in communi
cation are sometimes little short of spectacular. 

The growing communications activities of The Ramo
Wooldridge Corporation have generated requirements 
for additional physicists and engineers with substan
tial experience in research,development,or production 
engineering on advanced airborne and ground-based .•• 

• Communication, Navigation and ECM Systems 

• HF, VHF, and UHF Transmitters and Receivers 

• Precision Electro-Mechanical Equipment 

• Magnetic Recording Systems 

• Signal Analysis Equipment 

• Video and Pulse Circuitry 

• Miniaturization and Packaging 

Part of Communications Equipment 
Pilot Production Activities 

Ramo-Wooldridge Corporation 

THE MISSOURI SHAMROCK 



Let The Man 
With The Facts 
tell you about 

careers 
with Westinghouse 

YOU CAN BE SURE ... IF ITS 

"'\\kstinghouse 

FEBRUARY, 1956 

You have a tough decision to make ... about that all
important first job. Which company offers you your 
best future? 

Let The Man With The Facts discuss with you the 
varied and challenging opportunities at Westinghouse. 

He is a man with broad personal experience who can 
tell you the specific things you want to know ••. the 
many kinds of careers ... training program ... further 
education ... advancement .. ·. how you can grow with 
Westinghouse. 

Westinghouse is one of the fastest growing companies 
in America. It is expanding rapidly into challenging new 
fields like atomic power, semiconductors, director sys
tems, automation. Let The Man With The Facts tell 
you about these and many other fields that offer almost 
unlimited opportunities ... at Westinghouse. 

It's your decision, but before you make it, ask your 
Placement Officer to make a dato with the Westinghouse 
Man With The Facts. In the meantime, ask for your copy 
of our 48-page book, Finding rour Place in Industry. 

Ask your Placement Officer about 
career opportunities at Westinghouse, 
or write for these two booklets: Con
tinued Education at Westinghouse (de
scribing our Graduate Study Program) 
and Finding Your Place in Industry. 

Write: Mr. R. H. Thach, Regional 
E ducational Co-ordinator, Westing
house Electric Corporation, 411 North 
Seventh Street, St. Louis 1, Missouri. 

7 



DIAGRAM OF STEAM POWER PLANT 
UTILIZING NUCLEAR ENERGY IN A 
FAST NEUTRON BREEDER REACTOR 

8 

Facts about Detroit Edison 

Serving Southeastern Michigan, 
Detroit Edison supplies electricity for 
eleven counties •• . covering 7,600 
square miles ... 3.8 million people. 
Compared with other investor-owned 
power systems, Detroit Edison ranks 
eighth in plant investment . . . eighth 
in customers served ... and seventh 
in electricity generated. 

CONDENSATE STORAGE TANKS 

~ mJ l.._l,..................... . ... } 
BOILER FEED PUMP \_ ··········-············ ·- ···········U 

SODIUM POTASSIUM (NAKI PUMP CONDENSATE PUMPS 

HEAT EXCHANGER 

SODIUM CYCLE 

PUMPS FOR ATOMS? 
With the wonders of atomic power will come new and challenging 
problems for Detroit Edison's mechanical engineers. Today's 
combustion space in a typical boiler 15 stories high will be 
replaced by a reactor core scarcely larger than a rain barrel. In 
these reactors, sodium and sodium potassium alloy will be used 
as heat exchange agents. 

One of the primary problems concerns the design of pumps 
and piping suitable for handling these liquid metals. You should 
remember that these pumps must be rugged yet simple, they must 
require minimum maintenance yet be able to handle large quan
tities of 950° F. sodium which will become highly radioactive. 
How and with what materials would you design these pumps? 

WANTED ••• MECHANICAL ENGINEERS 

As a mechanical engineer with Detroit Edison you will have 
the opportunity to work on many unusual and diversified 
problems. If such forward-looking programs appeal to you, 
Detroit Edison offers a firm foundation on which to build a 
highly successful career. 

The future of Detroit Edison is a bright one. Edison's 
constant expansion in a thriving industrial area means more 
opportunities for you. Why not see our representative when 
he's on campus; visit us when you are in Detroit; or write ... 

THE DETROIT EDISON COMPANY 
2000 Second Avenue, Detroit 26, Michigan 
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Thrust gage design is this Boeing engineer's "baby" 

From layout to missile firing, this proj
ect is a Boeing engineer's responsibility. 
His assignment : to design an engine 
mount that will isolate from other loads 
and measure within 1/2 of 1 % accuracy 
the tremendous in-flight thrust of a 
guided missile. 

The mount, called a thrust gage, must 
fit engine and airframe without modi
fication of them, and must "grow" 
equally in all directions during a tem
perature rise of several hundred degrees 
in less than a minute. The object is a 
stronger missile engine mount with less 
than half the weight of the present one. 

This is typical of the challenging and 
creative assignments given Boeing en
gineers. There are more than 6,000 of 
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them-mechanical, civil, electrical, aero
nautical and nuclear engineers, and 
mathematicians and physicists. And 
more engineers of all kinds are needed. 

This engineer is finishing his layout, 
with the preliminary mockup before 
him. Next, he will supervise draftsmen 
and engineering aides in final drawings. 
Then he will work closely with other 
engineers in production, structural test
ing, instrumentation and telemetering. 
Creating this thrust gage gives him re
sponsibility, career growth, and a real 
sense of professional achievement. 

Boeing engineers have career stability 
in a soundly growing company that now 
employs more than twice as many engi
neers than at the peak of 'vVorld War II. 

Living is pleasant for them in the pro
gressive, comfortable-size communities 
of Seattle and Wichita. 

These men take satisfaction in know
ing they're on a winning team that has 
created such aviation milestones as the 
new 707 jet tanker-transport, the giant 
B-52, and the Boeing B-47, "backbone" 
of Strategic Air Command. There's a 
rewarding job awaiting you now at 
Boeing in design, research or production. 

For further Boeing career information consult your 
Placement Office or write to either: 

JOHN C. SANDERS, Staff Engineer- Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

BOEING 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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One of the outstanding problems of the University of Missouri 
campus is the parking situation. There are simply too many cars for 
the available parking space. Inasmuch as everyone else seems to 
have a "pet" solution we will present ours. 

We believe that the problem is one for the University and the 
city authorities to attack jointly. Both are affected by it. Working 
together, they could agree upon restricted parking spaces, not only 
within the campus, but also on the streets surrounding the campus. 
These street spaces are used primarily by those connected with the 
University but there are a few Columbians who need them. The 
spaces could be classified much as the on-campus space is and then 
allotted to deserving persons. 

This brings up the $64,000 dollar question ... who deserves? 
We believe that there are three groups which should have first 
priority. They would be Columbia residents with no off-street park
ing facilities, handicapped students who need a car and students 
living an appreciable distance from the campus. Notice that we 
haven't mentioned faculty-we are not certain as to whether they 
are adequately served by the on-campus facilities. Certainly the 
upper echelons of the hierarchy of purveyors of knowledge are. 
Those who are not would be included in this first priority group
indubitably! In a second priority group we would include those 
students whose extra-curricular activities require use of a car (Ex
hibit "A"-Ye Ed.). After this and if any space is left, it could be 
allotted on a "first come, first serve" basis or according to grade 
point average. The latter would seem to be more idealistic than 
practical, however. 

Of course this is not a complete solution to the parking prob
lem. h would require a great deal of effort to put it or a better solu
tion into effect. We believe that the effort would be worthwhile, not 
only for the students, but also for the townspeople who must suffer 
the slings and arrows of outrageous parking! 

A beautiful picture of a single expansion, double flow, 
tandem compound turbine. Can you tell who built it ? 

Photo Supplied by Dr. R . L. Scorah 
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P.D.G. 
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When Your 
Your Advice 

Kid Brother Asl~s 
About College: 

As a college student, you are looked 
up to by that kid brother ( or young 
friend) still in high school. He'll be 
coming to you for advice about what 
college curriculum to take, and how 
to prepare for college. 

As a college engineer, you doubtless 
will tell him the reasons you have 
chosen an engineering career. You can 
tell him of the opportunities in engi
neering or chemistry. He'll be interested 
to know, for example, that the de
mand for engineering graduates is 
tremendous (last year : 40,000 engineers 
needed; less than 20,000 graduated). 

You can tell him that beginning sal
aries are high (36% higher than in 

1949). And, that the future in engi
neering or chemistry is almost unlimited. 

But, most important, that high school 
student should know how to prepare 
for a college education in engineering. 
He should know that high school is 
where the groundwork for college en
gineering must be laid. From your 
own experience, you can explain that 
colleges cannot teach freshman engi
neering students algebra and geometry 
or primary physics and chemistry. 
These courses should be taken in high 
school, and should be started no later 
than the junior year. 

So next chance you have, sit down 
with that kid brother. Explain the 

opportunities in engineering and urge 
him to see his teachers about includ
ing math and science as possible in 
his high school courses. 

In this way, you can help him pre
pare for what we at Spencer Chemical 
Company believe is one of America's 
most exciting, most rewarding careers. 

SPENCER CHEMICAL COMPANY, Dwight Bldg., 

Kansas City 5, Mo. • Manufacturers of "Poly

Eth" Polyethylene • Ammonia (Commercial and 

Refrigeration Grade) • Aqua Ammonia • 83% 

Ammonium Nitrate Solution • Synthetic Metha

nol • Formaldehyde • Hexamine • "Mr. N" 

Ammonium Nitrate Fertilizer • SP EN SOL 

(Spencer Nitrogen Solutions) • FREZALL 

(Spencer Dry Ice) • Cylinder Ammonia. 

America's l(rowinl( name in chemicals 
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The Society for Advancement of 
Management, better known as SAM, 
is an organization which should in
terest every engineer, business student, 
personnel management major, or any 
person associated with scientific man
agement. 

One .of the first questions the aver
age engineer asks is "Why should I be 
interested in management." This ques
tion has been answered several times 
at SAM meetings, but one of the most 
recent was given by T. L. Bloom, 
Personnel Director of Guide Lamp di
vision of General Motors. Mr. Bloom 
explained that throughout industry, 
not specifically General Motors, 75% 
of the engineering graduates were do
ing work involving management and 
hold management positions, while on
ly 25% do strictly engineering work. 
With this in mind, it can readily be 
seen that engineers need some associ
ation with management. 

As we all know, only too well, the 
engineering curriculum is long and 
difficult. It is designed to give us 
some general education, but it con
sists mostly of technical courses. Since 
the engineer needs management ex
perience, someone might suggest that 
we work on a management degree. 
The answer to this is "who wants to 
be in school for 6 or 7 years unless 
they ar~ doing graduate work?" 

The next 4;.ie,tion is how to get 
some ideas and view::i on management 
without taking management courses. 
We all realize that management cc•trs
es would be worthwhile if we had 
the time to take them, but its obvious 
that we don't. Another factor to con
sider is whether we want theoretical 
knowledge alone. Every engineer real
izes that theory, practical application, 
and experience are the basis for suc
cess in industry. As for book learning 
we get plenty of that. SAM is an op
portunity for us to get some practical 
knowledge and experience in the man
agement field from people who have 
experience and success in industry. 

The next thought that arises is, 
what is SAM and what can it do for 
me. SAM stands for Society for Ad
vancement of Management. It was es
tablished in 1912 and incorporated the 
Taylor Society, Society of Industrial 
Engineers, and the Industrial Meth-
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SAM 
for 

YOU 
By JERRY HILL M.E., '57 

ods Society. It is a large national or
ganization with both junior and senior 
chapters. The junior chapters are lo
cated at some 100 different colleges 
and universities, while the senior 
chapters are in every large city in the 
United States. You get through your 
SAM membership, an opportunity to 
improve your ideas, views and knowl
edge of management. At SAM meet
ings we have speakers and films from 
various companys and departments of 
the University which help us to get a 

for its modern and complete manu
facturing methods. 

One thing we all want to know is 
the cost of joining SAM. For the 
worthwhile expense of $5.00 per year 
or $2.50 per semester, you can become 
a member and gain much in practical 
knowledge of management. 

Our University chapter with its 40 
members is sponsored by the senior 
Kansas City chapter. Our meetings 
are held once a month on Thursday 
night at the Student Union, the next 

SAM members on an inspection trip. 

better view of mangement and indus
try. We have several inspection trips 
each year, of which the next one will 
be a trip to St. Louis for two days on 
March 23 and 24, where we will visit 
McDonald Aircraft Corporation, Em
erson Electric Company, and one or 
two other large and interesting com
panies. Our annual banquet this 
spring will be April 12, with a very 
prominent speaker from the Univer
sity. We are also considering an in
spection trip to the A. B. Chance Co. 
in Mexico Mo., which is well known 

being March 8. If you are in the 75% 
group of engineers and want some 
knowledge in the field of scientific 
management, why don't you plan to 
attend our next meeting or contact 
any o~ the following: 

Dr. Robert Eastman, Sponsor, En
gineering; Bob McCann, President, 
Elllgineering; Ron Powers, Vice Presi
dent, B and PA; Carolyn McGee, 
Secretary, B and PA; Jude Pauli, 
Treasurer, Engineering; Jerry Hill, 
Membership, Engineering. 
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••••..••.................•.••••...... ......••......•......................•...••.........•.........•••••••...••• 
• . . . . . . . . 

F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

. . . . . . . . . . . . . A4D, "SKYHAWK"-smallest, lightest 
atom-bomb carrier 

. . . . . . . . 

. . . . . . . . . . . . . . RB-66-speedy, versatile 
jet bomber 

. . 

. . . . 
················································································································· . . . . . 
• . . . 

A3D, "SKYWARRIOR"- largest 
· carrier-based bomber 

. . . . . . . . . . . . 
C- 124, "GLOBEMASTER"- world's : 

• largest production transport : . . 
DC-7 "SEVEN SEAS"-America's 

fines t, fastest airliner 

. . . . . 

·················································································•·••··························· 

Engineers: 
join this 

• • 

. . . 

. . . . w1nn1ng 
team! 

: "NIKE"-supersonic missile selected : D558-2, "SKYROCKET"- first airplane 
! to protect our cities : to fly twice the speed of sound • . . . 
··········································································•t 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fi i ids: 
Mechanical desi~~ 
Structural design 
Power ;;,iant Installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

r::~(-
Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

0 Q U 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

First in Aviation 
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C. C. LaVene, Employment Manager .. . Engineering General Office 
3000 Ocean Park Blvd ... . Santa Monica, California 
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How To Make A 
Ca r ;])angeroud 

The population of the U.S. has 
shown a decided upswing in the last 
ten years and unless something is done 
about it, we may find ourselves in the 
plight of India, China, and other over
populated nations. One of the best 
methods of population control is the 
automobile. It is an efficient and 
widely used population reducer. How
ever, in the last few years a dangerous 
trend has appeared in the develop
ment of the automobile; rudimentary 
safety devices are making their ap
pearance! 

t:=====r:=::.\ __S J__?)-

De.sivecl ~ 

Pc,H, n--~ 
:-~fil----

Good 

Let us examine a typical American 
automobile, take note .of its good qual
ities and then see where it can be im
proved and what should be avoided. 

First, we will consider weight distri
bution. Early cars were very poor in 
this respect. They had the engine 
mounted behind the front axle so that 
an unreasonable equality existed as 
to weight on front and rear wheels. 
The result was that the car cornered 
in a manner roughly similar to a rac
ing car. This was compensated by 
making the car top-heavy so that it 
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would easily roll over. Modern cars 
are not top-heavy so it was necessary 
to resort to another solution. The en
gine was mounted directly over the 
front wheels; in this way the automo
bile was again returned to its delight
fully lethal state. It works like this: If 
the ( doomed ) driver has to turn his 
front wheels abruptly to avoid an 
accident the rear wheels, with little 
weight on them, immediately start to 
slip, the rear end of the car whips 
about, the car goes into the opposing 
lane or perhaps strikes an earthen 

+ w 1::: 7'1--~ -
/ 

-- - - ~DEss1P.E..D PATK 

Just As Good 

FIGURE 1 

bank and overpopulation has received 
another setback! A design which 
should absolutely be condemned is .one 
in which the engine has been mounted 
over the front wheels and the clutch, 
transmission and differential are 
mounted over the rear wheels ( inde
pendently sprung ) . This would be 
more likely to give even weight distri
bution with a controlled slide ( see 
figure 1) . Very bad, indeed! 

Another strong possibility exists in 
the design of the interior of the car. 
All sorts of protruding sharp edged 

By BOMB McSNAIL 

devices may be fashioned to imple
ment the basic laws of impact. Dash 
knobs are nice for the "one" punch, 
the windshield is good for the "two" 
punch, and if both of these fail the 
heater provides a handy substitute. 
Two things must be avoided at all 
costs: First, safety belts, second ( and 
by far the worst) any vehicle in 
which all but the driver face to the 
rear with a seat cushion between them 
and eternity - this could be cata
strophic! Fortunately, people would 
rather die than ride backwards ( see 

Bad 

figure 2). 
An excellent trend in modern ve

hicles has been the removal of sup
porting pillars for the top of the car 
-the top easily collapses and with it, 
crowded highway conditions. The 
progess in this direction is truly amaz
ing - as recently as eight years ago, 
cars had an unbelievable amount of 
support for the top ( see figure 3). 
Now, we can point with pride at the 
latest innovation; the "four door hard
top" ( or is it "notop?). 

( Continued on page 26) 
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NEW DEPARTURES OF TOMORROW 

TOMORROW: This ingenious machine works from blueprints to brick walls in record timel 

TODAY: New Departure ball bearings assure de• 
pend able operation and long life for construction 
equipment of all kinds. These bearings support heavy 
loads, reduce wear and operate throughout the life of 
machines with little or no maintenance. 

Skylines of the future may spring up overnight with equipment like 
this on the job. Brick-Quick prepares and spreads the mortar, 
then lays and levels the bricks, points up and finishes walls 
with ultra-speed and precision. 

This fantasy may be a fact tomorrow! If it is, look for New Depar
ture ball bearings to play a vital role in its successful operation. 
New Departures hold moving parts in positive alignment, take 
thrust and radial loads. And New Departure's constant research 
provides industry with bearings that operate under extreme condi
tions to make the newest advances workable. 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

NE PARTURE 
BALL BEARINGS 

NOTHING IOLLI LIKI A IALL 
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MAN OMAN!!! March pr,omises 

to be a super-colossal, stupendous, 

tremendous, fabulous, nothing-short
of-terrific month! WOW! is just about 

all one can say as a summary to the 

month's activities and describe them 
pr,operly. Are you excited? You should 

be! Because March is the Anniversary 

Month for the hundredth Anniversary 
of the School of ENGINEERING 

here at the UNIVERSITY OF MIS
SOURI. I'm so excited that I'm in a 

frenzy as to what to tell you about in 

the short space that is allotted. I 
wanna tell you that you're just plain 

taboo if you're not helping on the ex

citing and interesting plans which are 

already being carried out in prepara

tion for St. Pat's Week and the Anni

versary Celebration. St. Pat's Week 
and the Anniversary Celebration are 

being put on simultaneously and they 
are both sponsored by the Engineer's 

Club. In conjunction with the celebra
tion is the MID-WEST CENTEN

NIAL INDUSTRIAL EXHIBIT, 

with over one hundred companies par
ticipating, which will be here in Co

lumbia at Brewer Field House March 
16-17. Can you imagine what a gigan

tic display of engineering and science 

this thing will be? The Greek-Week 
Carnival will seem like a charity ba-
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By JERRY HERDAN, M.E. '57 

zaar. This EXHIBIT is so big it's 
going to get national publicity and rec

ognition. Now don't come unless 

you're prepared to witness one of the 

largest and most varied shows of en
gineering in the United States. Friday, 

March 16 will also be the dedication 
of the campus stunt and the Beard 

Judging Contest. March 17 (Saturday 

Night ) will be the St. Pat's Dance and 
Queen Crowning. Don Roberts Band 

may furnish the music. 
The Queen finalists were chosen 

Thursday night, Feb. 16. The Queen 

will be chosen the night of March 6th. 
The bleachers in Brewer Field House 

have to be taken down for the EX

HIBITS. This will take many men 

few hours or many hours for few men. 

What we want is about five hundred 
burly, hairy chested, guys to cut 

classes ( you '11 get a Dean's excuse for 

this job ) and to help de-assemble the 

bleachers. Get in touch with Dan 
Capps. 

What this Engineering School has 

needed for a long time is an Anniver
sary, like the one coming up, to unify 

all its members. We haven't had spirit, 
interest, or anything else in extra-cur

ricular activities in the dark past and 
don't think for a moment we're not 
known for it. But, this coming St. 

Pat's week is the most ideal oppor

tunity to make everybody eat their 
own words by showing the rest of the 

campus that the Engineers are organ

ized, that they are friendly toward one 

another, that they are interested in 
the welfare of their school, · .and that 

they can out perform, outcQ.O, and 

overshadow the other schools around 

the Quadrangle (and elsewhere). Let's 

not let ourselves down. 
NEW CALENDAR FOR '56 

President Elmer Ellis released the 

official calendar of the University of 
Missouri, which sets Monday, Sept. 

17, 1956, as the opening day of the 
1956-57 academic year. 

He said that the calendar was re
cently adopted by the Board of Cur

ators after approval by the Committee 
of Deans and the University Faculty. 

The calendar shows that the new 
academic year will close with the 

115th annual Commencement at 10 

a.m. Saturday, June 8, 1957. 
The 1957 summer session of eight 

weeks will open with registration 
Monday, June 10, and will close with 

the Summer Commencement ,on Fri
day, August 2. 

Students of the Columbia divisions 
will have four and a half days away 

(Continued on page 28 ) 
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ries of six "small two- and three-bed
room suburban and country houses" 
to be featured in a permanent exhib
it of residential landscape planting. 

NEWSTUFF 
The competition is sponsored by the 

Arboretum in cooperation with the 
American Institute of Architects, the 
Chicago Building Congress and the 
Chicago Museum of Science and In
dustry. The architectural adviser is 
Howard T. Fisher, A.I.A., 322 W. 
Washington St., Chicago 6, Ill., with 
whom competitors mu st register. 
There is no registration fee. Closing 
date of the competition is May 7, 
1956, with announcement of winners 
to be made by June 11. 

By DANIEL R. CAPPS, B.S., E.E., '56 

FIRST REMOTE CONTROL 
CLOSED-CIRCUIT TV SYSTEM 
DEVELOPED BY DAGE 

For the first time, closed-circuit TV 
installations can be remote contro'.led, 
to provide operator safety in hazar
dous locations, assure undetected op
eration in security and surveillance 
work, and permit quick and accurate 
viewing of widely spaced objectives. 

This was reported today, (Satur
day, November 26), by Dage Tele
vision Division, Thompson Products, 
Inc., Michigan City, Ind., manufac
turer of closed-circuit television equip-

. ment, which announced development 
of a unique remote control TV sys
tem. 

Called the "285-A Servo System," 
it includes a multi-lens TV camera 
which is entirely directed by a sepa
rate monitor-console. Simply by turn
ing an appropriate knob on the con
sole, any function of the TV camera 
can be achieved. 

Lenses on the camera are changed, 
focusing is set, and the camera is di
rected up or down, right or left, all 
by remote control. 

A built-in "memory" in the control 
console also makes it possible to auto
matically point the camera in up to 
three different "pre-set" directions 
simply by pushing a button. 

These "pre-set" positions, which 
may be readily changed to meet vary
ing observational tasks, greatly facili
tate repeated viewing of more than 
one area or operation. 
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Dage's "285-A Servo System" and 
its accessories are described in a de
tailed brochure available free of 
charge from Dept. MJ, Dage Tele
vision Division, Thompson Products, 
Inc., Michigan City, Ind. 
ARCHITECTURAL 
DESIGN COMPETITION 

A design competition with $15,000 
in prizes and fees and open to stu
dents has been announced by the Mor -
ton Arboretum of Lisle, Ill., for a se-

Object of the competition is "to 
stimulate and demonstrate original 
thinking on the relationship between 
the interior and exterior of houses" 
and is open to architects, architectural 
draftsmen and students, and "all oth
ers interested in small house design." 

A wards will include a grand prize 
of $1000, six first prizes of $500 each, 
10 second prizes of $100 each, and 20 
honorable mentions of $50 each. Al
so, six contracts for design services 
are planned, three each for $1800 and 
$1200. 

( Continued on page 30) 

Icy water steams and sputters harmlessly in this informal demonstration of 
the Westinghouse Lamp Division's new line of Weather Duty@ mercury and fluor
escent-mercury lamps. 

An outer bulb of tough and heat-resistant special glass permits the new lamps 
to be operated out-of-doors and indoors, wherever exposure to corrosive vapors, 
moisture, thermal change, or slight mechanical hazards requires a heavy-duty 
lamp. 

Developed by Westinghouse to permit wider application of mercury lighting, 
the new lamps are available as alternates to standard lamps in 400- and 1000-· 
watt ratings. 
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There are many students in the Col
lege of Engineering who may ask, and 
justifiably so, "What is Tau Beta Pi?" 

All engineering students are exposed 
at one time or another to a few physi
cal pieces ,of evidence of the organi
zation, e.g., the "Bent" in the front 
lobby display case, the once a semester 
appearance of the signboard announc
ing new members and the occasional 
notices of meetings on the bulletin 
boards. These things attest to its 
existence, but what are the objects and 
purposes which motivate this exist
ence? 

This article will very briefly outline 
some of these factors and attempt to 
point out some of the significant fea
tures of the organization as they per
tain to an engineering student at the 
University of Missouri. 

Tau Beta Pi, as a national organi
zation is no stripling. It is over 70 
years old and many of the most dis
tinguished engineers of the past seven 
decades and our own era have re
garded the association as worthy of 
their active participation in an alumni 
capacity. What considerations merit 
such high esteem? 

History and tradition play no small 
part. In the latter part of the 1800's, 
when engineering was just beginning 
to establish itself in the professional 
world, there were no organizations on 
any of the college campuses for the 
purpose of recognizing outstanding 
engineering students. Edwin H. Will
iams, a professor of mining engineer -
ing at Lehigh University, was well 
aware of this v,oid in the student cur -
riculum and decided to do something 
about it. The idea was no sudden in
spiration but was the culmination of 
long and careful thought, so careful in 
fact, that the basic principles upon 
which the parent chapter was founded 
are the supporting pillars of the ninety 
nine chapters which now comprise the 
association. 

Our own chapter at the University 
of Missouri is no youngster either. 
Missouri Alpha, our official name, be
came an integral part of the national 
association in 1902, the tenth chapter 
in the United States to be so insti
tuted. Tau Beta Pi was beginning to 
grow and as more and more schools 
began to take notice of the useful role 
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that the organization played in cam
pus life, the petitions for admittance 
increased rapidly. 

Although history and tradition are 
important, an organization cannot 
long endure unless it stands for some
thing, or to use a much overworked 
analogy, a house is only as good as its 
foundation. Tau Beta Pi is far from 
being in a state of static equilibrium 
as shown by the establishment of three 
new chapters just this year. Not only 
does it endure but it continues to 
grow. What is the explanation? 

One answer may be based on the 
very principles for which the associa
tion was founded. " . . . to mark in a 
fitting manner those who have con
ferred honor upon their Alma Mater 
by distinguished scholarship and ex
emplary character as undergraduates 
in engineering, or by their attainments 
as alumni in the field of engineering, 
and to foster a spirit of liberal culture 
in the engineering colleges of Amer -

What Is 

membership is schoiastic standing. For 
good or bad, the only concrete method 
for determining this factor is the grade 
point average. To be more specific, 
only a certain percentage of the junior 
and senior classes are eligible for 
membership. Ed. note - There is no 

definite dividing line so far as the 

grade point average is concerned. In 

practice at Missouri, an average of 

3.00 is usually sufficient to merit con

sideration as a second semester junior 

and 2.75 as a first semester senior. 

These values may vary from year to 

year. 
Although scholastic standing is a 

prerequisite, this fact alone does not 
guarantee admittance. The originators 
of Tau Beta Pi recognized the folly of 
using this as the only criterion and 
established character as a second and 
equal requirement. Since character is 
an abstract quantity, the sole judge of 
its possession can come only through 
its manifestations. Associations with 

Tau Beta Pi? 
By ROBERT COMBS, E.E., '56 

ica." It can be seen that the under
lying feature is " . . for those who 
have conferred honor upon their Alma 
Mater." A furthur distinction is " . . 
as undergraduates . . . as alumni 

. . . " For undergraduates the em
phasis is placed .on scholarship and 
character, the one requirement being 
as equally importa:i.t as the other. The 
basis for alumni membership being 
attainment in the field of engineering. 
One must not overlook the last object 
because the fostering of a spirit .of 
liberal culture is extremely important. 
It has often been said and more often 
been proved to be true that "a large 
idea is not the product of a small 
mind." Such a brief ,outline cannot 
begin to do justice to a topic so broad 
in scope and far reaching in its impli
cations. It will, however, serve as a 
basis for answering questions which 
may have arisen over the subject. 

Who may belong? 

One requirement for undergraduate 

other students, participation in school 
activities, social and moral ideas are 
but a few which might come under 
this category. 

Alumni members are continually 
being brought into the organization 
because of their attainments in the 
field of engineering. Just a short 
glance at the list of alumni members 
will show that eminent men in all 
phases of engineering value the elec
tion of membership to Tau Beta Pi 
because of the organization and what 
it stands for. 

Frorn this brief sketch of Tau Beta 
Pi, one might get the idea that its 
ideals are a little high blown and its 
rules a bit arbitrary. Everyday evi
dence, however, shows quite the con
trary to be true. The ideals of ethics, 
individual integrity and friendly rival
ry are necessary for the existence and 
growth of any profession. Neverthe
less, ideals are worthless unless they 

( Continued on page 36) 
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The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production. A new generation of U.S. air 
power has been designed around this mighty new Pratt & Whitney Aircraft engine. 
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North America~'s F-100 Super Sabre, fastest Air Force jet fighter, 
is powered by Pratt & Whitney Aircraft's J-57 engine. 

First all-jet heavy U. S. Air Force bombers are the huge Boeing 
B-52s, powered by eight J-57s mounted in pairs. 

The Douglas F4D Skyray, fastest Navy jet fighter, will be pow- The Douglas A3D, the Navy's most powerful carrier-based 
-ered with the big J-57 engine. attack airplane, has two J-57 engines. 

Blazing the Way for a New 
Generation of Air Power 

The most powerful turbojet engine in production is 
blazing the way for a whole new generation of 
American aircraft. 

That engine is Pratt & Whitney Aircraft's J-57, 
the first turbojet to achieve an official rating in the 
10,000-pound thrust class. 

But the J-57 provides far more than extreme high 
thrust. Its unique Pratt & Whitney Aircraft design, 
achieved after years of intensive research and engi
neering, offers as well the low specific fuel consump
tion so vital to jet-powered bombers and future 
transports, plus the additional important factor of 
fast acceleration. 

The importance of the J-57 in America's air power 
program is clearly shown by the fact that it is the 
power plant for three of the new "century series" 
fighters for the U. S. Air Force-North American's 
F-100, McDonnell's F-101 and Convair's F-102-
as well as Boeing's B-52 heavy bomber. The Navy, 
too, has chosen the J-57 for its most powerful attack 
aircraft, the Douglas A3D, the Douglas F4D fighter 
and for the Chance Vought F8U day fighter. And 
the J-57 will power the Boeing 707 jet transport. 

The J-57 is fully justifying the long years and 
intensive effort required for its development, pro
viding pace-setting performance for a new genera
tion of American aircraft. 

Engineering graduates who can see the challenge in this new generation, might well 
consider a career with the world's foremost designer and builder of aircraft engines. 
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PRATT & VVHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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MIZZOU MEMOS 
S. P. Reynolds, C.E . '83 who was 

designated one of five outstanding 
American engineers by Missouri Uni
versity last year, celebrated his 94th 
birthday on November 5th at a sur
prise dinner given by members of the 
Tennessee-Missouri Bridge Commis
sion. Mr. Reynolds was born near 
Fulton, Mo., in 1861 and pioneered 
the field of levee and flood control 
work. 

Chris H. Kraft, E.E. '14, formerly 
superintendent of transmission and 
distributio~, has been appointed vice
president, production and distribu
tion, Union Electric Company of 
Missouri. He has been with the com
pany for more than forty years. In his 
new position Kraft will act as an ad
viser and consultant in major prob
lems of engineering and organization 
development. He is a past president of 
the St. Louis Engineers' Club. His 
current address is 434 N. Harrison 
Ave., Kirkwood, Mo. 

Eugene J. McNeely, E .E . '22 has 
been appointed executive vice-presi
dent of the American Telephone and 
Telegraph Company, a post which 
puts him next in command to Cleo F. 
Craig, E.E. '13, the president. He 
will assist the president in a business 
which employs 700,000 persons, fur
nishes 45 million telephones, and has 
1,375,000 stockholders. 

Ernest A. Fisher, E.E. '23 is now 
Distribution Development Engineer 
for the Union Electric Company of 
Missouri. His new address is 244 No. 
Gay, Clayton 24, Mo. 

Charles R. Fisher Sr., Che.E . '24 is 
now Staff Engineer Railway Sales 
the National Carbon Company, New 
York. His current address is 22 Whit
taker Dr., Fremont, Ohio. 

William R McMillan, E.E. '25, has 
been named to the position of super
intendent of distribution by the Union 
Electric Company of Missouri. Em
ployed in 1923 as a temporary student 
engineer, he was promoted to assistant 
superintendent of distribution a year 
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ago. His current address is 24 Thom
dell Dr., Richmond Heights, Mo. 

C. E. Schooley, E. E . '28, who was 
formerly the chief engineer of the 
Southern Bell Telephone Company, 
has been appointed assistant chief 
engineer of the American Telephone 
and Telegraph Company, 195 Broad
way, New York City. 

Career Sketch: R. L. Williamson 
Robert L. Williamson, manager of 

pig and ingot sales for Aluminum 
Company of America, was graduated 
from Missouri University in 1929 
with a degree in civil engineering. He 
earlier had studied mechanical engi
neering at Purdue University. 

Mr. Williamson attended elemen
tary schools in Kansas City, Mo., and 

R. L. Williamson 

St. Louis, Mo., before moving to 
Kirkwood, Mo., where he attended 
high school. 

Before his graduation from Mis
souri, Mr. Williamson worked for the 
construction engineering dept. of the 
Missouri Pacific Railroad, for which 
his father, now retired, was freight 
claim agent. 

He joined Alcoa as a sales appren
tice in 1929 and was assigned to the 
electrical conductor sales department 
at Pittsburgh. In 1931, Mr. William-

son transferred to the New York 
office, in 1935 to the Atlanta office 
and in 1941 to the Washington, D.C. 
office. He was made assistant district 
sales manager in Washington in 1943 
and was named district sales manager 
at Kansas City in 1945. 

In March, 1951, Mr. Williamson 
became product manager in charge of 
die castings sales at Garwood, N. J., 
and transferred to Pittsburgh in De
cember, 1951. 

His appointment as manager of pig 
and ingot sales came in July, 1955. In 
this capacity he is responsible for 
Alcoa sales of these products and also 
coordinates sales activities with other 
Alcoa departments. His work includes 
making studies to determine future 
estimated requirements of non-inte
grated companies which use aluminum 
in pig and ingot form. 

Mr. Williamson, whose offices are 
in Pittsburgh's modem aluminum 
Alcoa Building, is married and the 
father of two sons, Robert B. and Otis 
T. Williamson. The Williamsons 
reside at 5500 Aylesboro Ave., Pitts
burgh 17, Pa. 

Robert L. Boggs, E.E1. '48, is field 
research engineer of the Caterpillar 
Tractor Company, Peoria, Illinois, 
and lives at 106 West Ridge Road, 
Valley View, Washington, Illinois. He 
was transferrei to Birmingham, Ala
bama to be resident engineer for that 
section in September 1954, but he con
tracted polio that month and was hos
pitalized for six months. He is now 
able to walk with the aid of braces 
and crutches and has been returned 
to the main offices. He tells us that he 
recently saw E. M. Wilson, M.E . '47 
and Paul Poynor, M.E. '51, recently 
returned from the Navy, in Baltimore, 
Md. They are also associated with 
Caterpillar. 

James H. Brown, C.E. '48 is now 
Division Engineer for the Frisco Rail
road Co. His address is 700 W. Vick
ory, Ft. Worth, Texas. 

We were recently informed of the 
deaths of two alumni. Mr. John Thom
as Garret, Class of '89, passed away 
on August 29, 1955 at the age of 90. 
His brother Robert Peel Karret, Class 
of '96, passed away on April 5, 1951 
at the reported age of eighty years. 
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Young engineers making news 

Richard C. Shafer, B.S. in mechanical engineering at Lehigh, 
was one of 16 engineers assigned to one of Western Electric's 
toughest post-war projects - developing manufacturing tech
niques for mass-producing (with great precision!) the tiny but 
amazing transistors which are already causing a revolution in 
electronics. 

Paul J. Gebhard, B.S. M.E. at the University 
of Maryland, was one of a team that helped 
develop Western's new electroforming 
process for coating steel telephone wire 
with copper, lead and brass in one continu
ous operation. His job: to develop conductor 
resistance-annealing equipment and electro
lyte filtration and circulating systems. 

Bobby L. Pettit (at right), an E.E. from Texas 
A. & M., is one of several hundred members 
of Western Electric's Field Engineering Force. 
These F.E.F. men can be found all over the 
world-working most closely with the Army, 
Navy and Air Force-advising on the instal
lation, operation and maintenance of com
plex electronic equipment made by W.E. 
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Western Electric's primary job -which goes 
'way back to 1882 - is to make good telephone 
equipment that helps Bell telephone companies 
provide good service. It's a very big job - and a 
very important one - which calls for the pooling 
of varied types of engineering skills. 

New manufacturing processes and methods 
are constantly required to produce better tele
phones, better central office equipment, better 
wires and cables, new types of electronic equip
ment to keep pace with the nation's ever-growing 
need for more and better telephone service at 
low cost. 

In addition to doing our job as manufacturing 
unit of the Bell Telephone System, Western 
Electric is busy producing many types of elec
tronic equipment for the Armed Forces. Here 
again, young engineers of varied training are 
doing important work in connection with the 
manufacture of radar fire control systems, guided 
missile systems and special military communi
cations systems. 
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BUI.I.ARNEY 
Conversation heard on Ag Campus. 
"I gotta girl" 
"Gurl? What's that?" 
"You know" 
"Show me a pitcher" 
"Here" 
"Oh, like a boy ... what'r those" 
"Those?" 
"Yeah, those" 
"Well, they all have em" 
"Same number?" 
"Yep" 
"What'r they for?" 
"Girls" 
"I like horses'' 

... 
When the newly-weds got on the 

train the groom tipped the porter and 
whispered: "Don't tell anybody we're 
just married." 

The next day the couple was very 
embarrassed to find everyone staring 
at them, and finally confronted the 
porter. 

"No suh," came the emphatic re
ply. "Everytime they asked me if you 
was just married, I'd tell 'em, no in
deed, you is just good friends." 

... 
It was the sleepy time of the after -

noon. The prof. droned on and on; 
formulae, constants and figures. An 
engineer, sitting in the second row, 
was unab:e to restrain himself and 
gave a tremendous yawn. Unfortun
ately, as he stretched out his arm he 
caught his neighbor squarely under 
the chin, knocking him to the floor. 
Horrified, he bent over the prostrate 
form just in time to hear a murmur, 
"Hit me again, Sam, I can still hear 
him." 

... 
One day, while we were eating, our 

waitress asked what we thought of the 
new uniforms that the girls had been 
outfitted with. They were black with 
white trimming around the neck, the 
sleeves and the pockets, and across 
the left breast pocket each waitress 
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had her name embroidered in white. 
After pirouetting for our benefit, she 
faced us and asked, "Well, how do 
you like it?" John, my dinner partner, 
convulsed the house by staring at her 
embroidered name and dryly answer
ing, "I like it very much, but tell me, 
what are you going to name the other 
one?" 

... 
"Have you stopped your grand

mother from sliding down the ban
nister yet?" 

"Well, last week we wound barbed 
wire around it." 

"Did that stop her from sliding 
down?" 

"No, but it sure slowed her down." 
... 

Blue eyes gaze at mine- vexation. 
Soft hands clasped in mine- palpi

tation. 
Fair hair brushing mine- expecta

tion. 
Red lips close to mine- temptation. 
Footsteps- damnation. 

... 
"I shall now illustrate what I have 

on my mind," said the professor as he 
erased the board. 

... 
He had been walking with ,one foot 

on the sidewalk, and the other in the 
gutter, and he was not doing so well. 
About a mile down the street he en
countered a policeman. 

"You're drunk," snapped the latter. 
"Oh, is that what it is?" he replied. 

"Thank goodness, I thought I was 
lame." 

... 
Then there was the Scotsman who 

bought only one spur; he figured if 
one side of the horse would go, the 
other side would go also. 

... 
Social Worker: "Sir, would you be 

interested in contributing something 
to the old ladies home?'' 

Spendthrift : "Sure, I'll send my 
mother-in-law over tomorrow." 

,.,.., 

) 

Notice in want ads-
Young man transferring from en

gineering to business administration 
would like to trade one good study 
lamp for comfortable bed. 

... 
Have you heard about one of the 

new lecturers? 
He's not a fast lecturer. 
He's not a slow lecturer. 
He's a rather half-fast lecturer. 

... 
Then there was the actress who 

married a director, longed for chil
dren, but didn't have any. So she di
vorced the director and married a pro
ducer. 

... 
A bedraggled old man walked into 

a bar with his dog. The man took a 
stool and the dog jumped up on one 
next to him. 

"Bartender, give me a free drink 
and I'll show you a talking dog." 

The bartender scowled but agreed . 
He gave the man a free shot. The old 
man turned to the dog and asked, 
"What's my wife's name?" 

"Roof", said the dog. 
"That's right, Ruth is her name, ., 

said the ,old man. 
The bartender wasn't impressed and 

was ready to throw the old man out, 
but was talked out of it. In fact he 
was talked into setting up another 
drink on the proposition that the dog 
would answer another question. 

"Who was the greatest baseball 
player of all time? " asked the old 
man of the dog . 

"Roof", said the dog. 
The bartender threw the old man 

out on his ear. As he was sprawled 
in the gutter the dog came up to him 
and asked, "DiMaggio?" 
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All over the world technical "Minute Men" of the RCA Service Company assist the U.S. Army, Navy, Air Force. 

How RCA "Minute Men" give added strength 

to our Armed Forces everywhere 

In Northern Japan, in Florida, in 
Guam-all over the world, the 
technical "Minute Men" of the 
RCA Government Service Depart
ment are assisting our Armed 
Forces. 

These "Minute Men" -experts 
in electronic installation, mainte
nance, and training-are backed 
by the RCA organization that pro
vides a wide range of complete 
electronic services and systems to 

the nation. Behind them stand 
RCA's 37 years of experience in 
communications; more than 70,000 
RCA employees in manufacturing 
plants stretching from coast to 
coast; plus the fullest research fa
cilities devoted to electronics that 
industry has ever known. 

In all these ways, the RCA Gov
ernment Service Department has 
proved its ability to give added 
strength to our Armed Forces. 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de
velopment, design, and manufactur
ing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora
tion of America, Camden 2, N. J. 

RADIO CORPORATION OF 
ELECTRONICS FOR LIVING 

n,L\R - 5 1956 
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for America's young 
engineers with capacity for 
continuing achievements in 

radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower ... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec
ognition ... to achieve advance
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity ... its long
range program and generous em
ployee benefits. See your Place
ment Officer today for further in
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN-

Radio Communication Systems 
Electron Tubes 

Microwave Components 
Electronic Countermeasures 

Air Navigation Systems 
Missile Guidance 

Transistors and other 
Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 

Wire Transmission Systems 

/?edeml 
1e/ea,mm11nicali'on 

k/Joratonesltl!t) 
A Division of International 

Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 

HOW TO MAKE A 
CAR DANGEROUS 

( Continued from page 15) 

Instrument design has been the sub
ject of much experimentation on the 
part of automobile designers. In a 
few instances, some really promising 

Good 

lost its sales appeal and is no longer 
widely used. 

We are all familiar with the state 
restrictions placed on the intensity of 
light emitted from the headlights of 
automotive vehicles. This has baffled 
designers for some time, but they have 
at last found a suitable substitution. 

Bad The Worst! 

FIGURE 2 

designs have appeared, but on the 
whole the automotive engineer lags 
badly in this respect. One very encour
aging development was the removal of 
the ammeter from directly in front of 
the driver to a position on the right 
side of the dashboard approximately 
where the glove compartment is locat
ed. This was a clever move. First, it 
made it necessary for the ( doomed) 
driver to look 45 degrees to the right 

The "Notop" 

FIGURE 3 

of the direction of travel to see what 
his generator was doing. Second, it 
gave (Hero) passenger an excellent 
and legitimate excuse for distracting 
the ( doomed ) driver. Passenger sim
ply says "Look, the generator isn't 
charging!", and driver, in a burst of 
curiosity, allows the car to go charg
ing over a cliff! ( see figure 4). 

The most discouraging development 
in instrument design was the one in 
which all instruments were located 
within the speedometer and the whole 
was located directly in front of the 
driver. Fortunately, this design has 

Taillights! Modem cars are equipped 
with taillights which emit a brilliant 
red flash at the slightest pressure on 
the brake pedal. This is most effective 
when used at night and just prior to 
entering a sharp curve on a highway. 
Following (doomed ) driver does not 
see curve - happily plunges into deep 
ravine beside highway! 

Safety slogans can contribute to 
population reduction. Take a common 
slogan such as "Speed Kills". It really 
doesn't say anything because "speed" 
is a relative matter. Yet many drivers 
may see that one phrase and decide it 

Good 

Bad 

FIGURE 4 

is the whole answer to highway safety. 
So what happens? Dad goes out for a 
Sunday drive on the highway (at 40 
mph), decides to let Junior (he would 
have been four in May) drive the car 
and Junior does drive it - right into 

( Continued on page 34) 
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Horizons unlimited for re~earch, test, design, production, industrial and sales engineers 

Honeywell offers you a future 

• ID fields a variety of exciting 

~E opportunities for engineers in the automatic 
.l control field are as varied as today's world

and as intriguing. 
The development and manufacture of power 

transistors for electronics ... providing automatic 
flight for supersonic jets and missiles ... develop
ing temperature controls for today's modern homes 
and skyscrapers ... instruments for automation 
and atomic installations. 

These are a few of the fields in which Honeywell 
is now engaged, and an indication of the exciting 
challenges waiting in the future. And it is all based 

on the creative imagination of highly trained engi
neers working with the very latest research and 
test facilities. 

With 15 separate divisions located throughout 
the United States and with factories in Canada, 
England, Japan and Europe, Honeywell offers op
portunities in many expanding fields. 

Begin now to plan your career in this vital and 
varied industry. Consult your college placement 
office concerning the next visit of our representa
tive to your campus. Or write today to Honey
well, Minneapolis 8, Minnesota. 

uoneywe11 
[j) ~t~~ 
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TRANSISTOR & 

DIGITAL COMPUTER 

TECHNIQUES 

applied to the design, development 
and application of 

AUTOMATIC RADAR 

DATA PROCESSING, 

TRANSMISSION AND 

CORRELATION IN LARGE 

GROUND NETWORKS 

ENGINEERS 

8c: 
PHYSICISTS 

Digital computers 

similar to the successful 

Hughes airborne fire control 

computers are being applied by the 
Ground Systems Department to 

the information processing 

and computing functions of 

large ground radar weapons 

control systems. 

The application of digital and transistor 
techniques to the problems oflarge ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart
ment. Engineers and physicists with experi
ence in the fields listed, or with exceptional 
ability, are invited to consider joining us. 

FIELOS INCLUOE 

TRANSISTOR CIRCUITS 

DIGITAL COMPUTING NETS 

MAGNETIC DRUM AND CORE MEMORY 

LOGICAL DESIGN 

PROGRAMMING 

VERY HIGH POWER MODULATORS 

AND TRANSMITTERS 

INPUT AND OUTPUT DEVICES 

SPECIAL DISPLAYS 

MICROWAVE CIRCUITS 

S,irnt,/ir and b1gi11,wi11g St,1/r 

HUGHES 
RESEARCH AND 

DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 
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AROUND THE COLUMNS 
( Continued from page 17) 

from classes during the Thanksgiving 
weekend, and will have two weeks of 
Christmas vacation before closing out 
the Fall Semester's work with final 
examinations beginning on January 
26. 

The second semester will begin at 
Columbia with registration on Febru
ary 4 and classes will begin the fol
lowing day. Students will have a five
day Spring recess during April. Final 
examinations will begin on May 30, 
and June 2 has been designated as 
Baccalaureate Sunday for those Co
lumbia churches that wish to hold 
special exercises for graduates in their 
congregations. 

Official registration for the Fall 
Semester at Columbia will be Septem
ber 18 and 19, and classwork will be
gin on September 20. The orientation 
program and convocation for new stu
dents will be held for one day only, 
Monday, September 17, the day pre
ceding registration. 

Parents' Day is Saturday, October 
6, but classes will be held as usual on 
this day. 

The Thanksgiving holidays begin at 
12 :30 p.m. Wednesday, November 21, 
and classes will be resumed the fol
lowing Monday morning, November 
26. Christmas vacation begins at 
12 :30 p.m. Thursday, December 20, 
and ends at the same hour on Wed-

nesday, January 2, 1957. The Fall 
Semester officially closes at 5 p.m. 
February 2. 

After the one-day registration and 
orientation on February 4, the second 
semester classwork begins the follow
ing day, February 5. The Easter re
cess begins at 12 :30 p.m. Thursday, 
April 18, and ends with the meeting 
of 12 :40 p.m. classes the following 
Tuesday, April 23. The semester offi
cially closes at 5 p.m. Thursday, June 
6, and Commencement exercises will 
be held at 10 a.m. on June 8. 

Registration and orientation for the 
Summer Session will be on Monday, 
June 10, with classwork beginning the 
following day. Independence Day, 
July 4, is the only holiday during the 
session. The eight-week term closes at 
5 p.m. Friday, August 2, with Com
mencement at 8 o'clock that evening. 

The Tau Beta Pi Initiation Ban
quet was held in the Student Union 
on January 11, 1956. Dr. N. S. Ging
rich of the Physics Department was 
the featured speaker of the evening. 
In his talk, which was entitled "The 
Nevada Test Site", he described his 
experience as an observer of an atom
ic explosion. Active members were en
tertained by the pledges, who sang 
"Tau Beta Pi To You" in close dis
harmony. The initiates were L. R. 
Axelrod, W. F. Carlson, J. H. Endeb
rock, B. D. Engle, E. R. Fink, W. E. 

( Continued on page 36) 

Tau Beta Pi Initiates: Song leader, W. F. Carlson; L. to R., front row, G. 
W. Kahle, T. H. Laferre, J. W. Palen, R. Rippell, R. T. Simmons, 
B. D. Weathers, J. T. Wray; L. to R., back row, L. R. Axelrod, J. H. Endebrock, 
B. D. Engle, E. R. Fink, W. E. Govro, D. Harris, W. B. Jorden. 
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College graduates getting ahead ... 
growing with UNION CARBIDE 

'Tm a chemical engineer, Class of '52, and a Technical Rep
resentative for Carbide and Carbon Chemicals Company. I 
work through one of Carbide's 23 Sales Offices, calling on all 
the process industries in my area. My job is to open up mar
kets for new products and find new uses for old products. 
I try to be a valued technical consultant to my customers." 

'Tm a mechanical engineer, Class of '49. I started in the 
Tonawanda, N. Y., laboratories of Linde Air Products Com
pany. In a few months I was doing research in low-temperature 
rectification and heat transfer equipment. Now I'm a Section 
Engineer, responsible for a group of research and develop
ment engineers-a member of LINDE's management team." 

'Tm a metallurgical engineer, Class of '51. I wanted to get 
into development work, so I started with Electro Metallurgical 
Company in their Metals Research Laboratories in Niagara 
Falls. Three years' research work in steels and titanium gave 
me the technical background I needed. Now I'm working on 
applications of titanium as a development engineer." 

"I'm a chemical engineer, Class of '50. I started with Bakelite 
Company, in their training program for production. Now I'm 
Assistant Department Head at the main plant in Bound Brook, 
N. J. The group I direct handles resin quality control and 
technical service. BAKELITE gave me the chance to rise to a 
significant position in management." 

THEY ARE KEY MEN WITH A FUTURE If you are interested in a future in 

production, development, research, engineering, technical sales, or advertising and public 

relations, check the opportunities with any Division of Union Carbide. Get in touch with 

your college placement officer, or write directly to: 

UCC DIVISIONS INCLUDE ••• 

• Bakelite Company• Carbide and Carbon Chemicals Company 

• Electro Metallurgical Company • Haynes Stellite Company 

• Linde Air Products Company • National Carbon Company 

• Union Carbide Nuclear Company 

FEBRUARY, 1956 

UNION CARBIDE 
AND CARBON CORPORATION 

00 
Industrial Relations Department, Room 406 

30 East 42nd Street, New York 17, N. Y. 
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NEWSTUFF 

( Continued from page 18) 

The Morton Arboretum is a priv
ately endowed education~! and re
search foundation devoted to the 
scientific study of arboriculture and 
horticulture. It covers over 1000 acres 
near Chicago. 

WORLD'S LARGEST LATHE 
The biggest lathe in the world -

144-inch swing and 55 feet between 
centers-has been installed in the Gen
eral Electric Company's Large Motor 
and Generator Department at Sche
nectady, N. Y. 

The Betts-Bridgeford lathe was 
built by the Consolidated Machine 
Tool Corporation of Rochester, N. Y., 
a division of the Farrel-Birmingham 
Company, and cost about half a mil
lion dollars. 

The new tool is part of the depart
ment's expansion and modernization 
program, designed to equip the depart
ment to meet the expected production 
needs of the next ten years, and be
yond. 

Looking to the future, G. E. order
ed a lathe bigger than needed for any 
job now under way, foreseeing a de
mand for ever bigger hydraulic tur
bine-driven generators, direct-current 
motors, flywheels and other rotating 
equipment for utilities and industry. 

Feature of the new tool that will 
be needed soonest is the 144" swing. 
G-E design engineers were previously 
limited by the 120" swing of the 
shop's largest lathe. Center-to-center 
length of the new tool, 55 feet, is ex
pected to be ample for some time, 
but provision has been made for in
creasing the length by adding new sec
tions to the bedways. 

The live tailstock quill center is 
accurate to a total indicated runout of 
.0005". All-electronic longitudinal and 
cross feeds permit feed settings at any 
increment from .002" to .75" per 
spindle revolution. The machine can 
carry jobs weighing up to 200 tons at 
speeds ranging from one-half to 40 
RPM. Centers alone will carry 200-
ton loads at slow speed while steady
rests are being positioned. 

INDUSTRIES THAT MAKE AMERIC:A GREAT 

TRANSPORTATION ••• 
FREEDOM'S GIANT 

We sometimes become so bemused with 
its astronomical facts and figures that we 
are apt to regard the transportation in
dustry as an end in itself. 

But transportation has grown into a 
giant because it represents the translation 
into reality of some basic precepts of de
mocracy . . . freedom to think, freedom 
to buy and sell, freedom to move about 
as we please. The resultant interchange 
of ideas, people and goods has inevitably 
led to the development of large-scale, 
efficient transportation. It is thus no ac
cident that history's greatest democracy 
should also have history's greatest trans
portation system to serve it. 
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The transportation industry itself has 
never lost sight of its basic origins. Cogni
zant of its responsibility to the nation, it 
has always reinvested large amounts of its 
earnings in plant expansion, in engineer
ing, in research-all for the development 
of better and more efficient methods, 
machines and conveyances. That is why 
American cars, planes, ships and trains 
are able to supply their services so effi
ciently and abundantly. 

The science of steam generation for 
power, processing and heating in the 
transportation industry has likewise kept 
pace with the demand for greater effi
ciency. B&W, whose boiler designs power 

Bedways and carriage ways are of 
hardened steel, ground and polished. 
Renewable bronze liners are provided 
on both mating surfaces of the car
riage cross slide and on the top mat
ing surfaces of the auxiliary top slide 
and the swivel. Tailstock bearings and 
carriage apron shoe bearings are 
bronze. 

An adjustable panel beside the op
erator's platform on the carriage con
tains pushbutton controls for starting 
and stopping, spindle speed regula
tion, and adjusting speed and direc
tion of tool travel. 

Automatic limit switches at the ends 
of all travel ways prevent over-travel. 

Main drive is a General Electric ad
justable-speed direct-current motor, 
150/200 HP, drip-proof, blower-ven
tilated, and rated for continuous use 
from 60 to 300 RPM at constant 
torque and 300 to 1200 RPM at con
stant HP. 

A motor generator set provides 540 
amps at 230 volts, de, from three
phase, 60-cycle, acline current at 200 

( Continued on page 32) 

such giant vessels as the S. S. United 
States, continues to invest large amounts 
of its own earnings in research and en
gineering to discover better ways to gen
erate steam for ships and trains, for 
power plants and factories. The Babcock 
& Wil\:OX Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 

BABCOCK 
WII.COX 

N-202 
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Dave McGinnis asks: 

Does Du Pont 

Have 

Summer Jobs 

for College 

Students? 

Ivar A. Lundgaard obtained two degrees, B.S. in 
Ch.E. and A.B. in economics, from the University of 
Rochester, and joined DuPont's Photo Products plant 
at Parlin, N. J ., in 1942. Later that year he became a 
shift supervisor and was promoted steadily thereafter. 
By 1951 he was Production Superintendent at DuPont's 
Rochester plant. Today Ivar is Polyester Department 
Superintendent at Parlin, well able to speak about 
Du Pont employment policies out of his own experience 
and observation. 

NOW AVAILABLE for free loan to 
student A.S.M.E. chapters and other col
lege groups, a 16-mm. sound-color movie, 
"Mechanical Engineering at Du Pont." 
For further information about obtaining 
this film, write to E. l.du Pont de Nemours 
& Co. (Inc.), 2521 Nemours Building, 
Wilmington 98, Del. 

PO 
REG. U. s . PAT. Off. 

BETTER THINGS FOR BETTER LIVING ..• THROUGH CHEMISTRY 

WATCH "DU PONTCAVALCADETHEATER"ON TV 

FEBRUARY, 1956 

C. David McGinnis will receive his B.S. degree in mechanical 
engineering from the University of Texas in June 1957. Currently, he's 
senior manager of men's intramural sports and a member of the 
Delta Upsilon and Phi Eta Sign.i fraternities at Te.,as. 

Ivar Lu ndgaard answers: 

Yes, Dave, the Du Pont Company regularly employs 
students of science and engineering in its Summer Tech
nical Training Program. The chief purpose is to provide 
good technical training under industrial conditions. And 
we learn about the students while they learn about us. 

Students selected for the program after campus inter
views include candidates for the Il.S., M.S., and Ph.D. 
degrees. Assignments are related to their academic inter
ests. Last summer 270 students from 93 institutions 
participated in the program. In this way, ties are often 
established which can lead to permanent employment 
after graduation. 

In addition, many other students are hired directly 
by individual Company units to help out during vaca
tion periods of our regular employees. For this "vacation 
relief work," assignments are likely to be varied; but 
these students also gain valuable insights into industrial 
practice, and many acquire experience related to their 
fields of study. 

Altogether, about 750 college students, from both 
t echnical and nontechnical fields and at all levels of 
training, obtained experience with us during the summer 
of 1955. So you can readily see, Dave, that the Du Pont 
Company attaches a lot of importance to summer jobs 
for college students, 
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NEWSTUFF 
( Continued from page 30) 

amps, 550 volts. 
Nine other motors, ranging down 

to ¾ HP, power the various carriage 
and tailstock drives, blowers, lubri
cant pumps, and a chip conveyor. 

Chips drop to a shake-type convey
or between the bedways, · and then 
travel past the tailstock to an elevator 
that empties them into waste bins. 

The cast iron faceplate, 10 feet in 
diameter and weighing ( with its 
shaft) about 20 tons, is so finely bal
·anced and lubricated that a man can 
turn it by hand. 

Icy water steams and sputters 
harmlessly in this informal demon
stration of the Westinghouse Lamp 
Division's new line of Weather Duty® 
mercury and fluorescent-mercury 
lamps. 

An outer bulb of tough and heat
resistant special glass permits the new 
lamps to be operated out-of-doors and 
indoors, wherever exposure to corro
sive vapors, moisture, thermal change, 
or slight mechanical hazards requires 
H heavy-duty lamp. 
' Developed by Westinghouse to per -

mit wider application of mercury 
lighting, the new lamps are available 
as alternates to standard lamps m 
400- and 1000-watt ratings. 

EARTH SATELLITE 

General Electric will build the first 
stage rocket propulsion system for the 
earth satellite which will be launched 
in 1957 in connection with the Inter
national Geophysical Year. The pro-
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gram, "Project Vanguard", was re
cently announced by the Department 
of Defense. 

The company's Aircraft Gas Tur
bine Development Department will be 
n:sponsible for producing the rocket 
engine. Design, manufacture and test
ing of the engine, it is expected, will 
be carried out in the Cincinnati area 
and in Schenectady, New York. 

The development marks more than 
10 years of General Electric experi-

ence in the relatively new guided mis
sile and rocket field. The satellite's 
power plant will be the fifth major 
engine to be designed and produced 
by the company. 

G.E.'s first major engine, which had 
a thrust rating of 16,000 pounds, was 
produced in 1950 for the company
designed Hermes A-1 missile. Prior to 
1950 G.E. reconstructed and launched 
many German V-2 missiles in addition 
to performing research on new rocket 
engine designs. 

The company's two-stage Bumper 
program was a significant preliminary 
step in the development of a satellite. 
It helped solve the problem of start
ing rocket engines at high altitudes. 

Started in 1946, the Bumpers were 
composed of a WAC Corporal missile 
mounted on a V-2. After the V-2 
burned out in flight, the second stage 
fired and ascended under its own 
power. 

The fifth of these two-stage rockets, 
fired in 1949, exceeded the minimum 
orbital altitude required for satellite 
operation, gaining an altitude of 244 
miles. The velocity, however,-5150 
mph-was only about one third that 

needed to establish orbital flight. G-E 
engineers believe that, had the Bump
er rocket been multi-staged, the added 
thrust and velocity of the added stages 
could have resulted in an artificial 
satellite. 

General Electric entered the rocket 
business in 1944 on a broad Army 
Ordnance contract which covered a 
range of projects, including technical 
supervision of V-2 firings, the Bump
er vehicle, several different Hermes 
missiles, and supporting research in 
ramjets, high energy fuels, and com
bustion stability. The over-all pro
gram was named Project Hermes aft
er the figure of Greek mythology who 
was herald and messenger of the gods. 

The V-2 firing program was con
ducted over a period of five years at 
the White Sands Proving Grounds, 
N. M. However, not all of the Com
pany's activity with the V-2 was con
fined to White Sands. Bumper, Push
over, Blossom, and Sandy were code 
names for offshoots of the V-2 pro
gram. "Operation Pushover" was the 
deliberate explosion of a V-2 rocket to 
determine its effect on a shipboard 
launching. "Operation Blossom" in
volved rockets in upper air research. 
In "Operation Sandy," a V-2 was 
launched from the deck of an aircraft 
carrier in 1947, proving that large 
rockets could be launched at sea. By 
the time the tests were concluded in 
1951, G-E engineers has supervised 
the flight testing of 67 German V-2's 
modified for r,ocket research. 

In 1950 the second phase of G-E's 
missile program got under way with 
the launching at White Sands of the 
first Company-designed miss i 1 e. 
Named Hermes A-1, it was smaller 
than the V-2 and designed as an anti
aircraft missile. A series of these 
vehicles were launched during the fol
lowing year. At the same time, other 
groups within the Hermes project 
were working on the Hermes B su
personic ramjet missile and test 
vehicle, and the Hermes C-1, a three
stage, long-range, hypersonic glider
type missile. 

Achievements of the Hermes proj
ect included the first launching of a 
large rocket in this hemisphere; de
sign, construction, and operation of 

( Continued on page 36) 
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ALCOA WANTS YOU 

FE!BRUARY, 1956 

Here's a book that tells about 

exciting career opportunities 

in every branch of engineering 

The opportunities at Alcoa are so many, so 
promising, so rich in recognition it took a book 
to tell the story. And Alcoa wants you to have 
a copy. 

If you choose a career with Alcoa, you'll get 
intensive training from the men who built the 
aluminum business. You'll have the opportunity 
of working in our production plants ... sales 

offices ... research laboratories; and positions 
are open in almost every section of the country. 
Your work will be challenging and your 
associates stimulating. 

The whole fascinating story of careers with 
Alcoa is told in this colorful new book. See your 
Placement Director or send in the coupon below 
for your copy of A Career for You With Alcoa. 

Your Guide to the Best in Aluminum Value 

........ "' ii) 
,~:¥ 

Tune in the ALCOA HOUR, television's finest 
hour of live dromo, olternote Sunday evenings. 

Write for your copy today! 
r-------------------7 

ALUMINUM COMPANY OF AMERICA 

1825 Alcoa Building 

Pittsburgh 19, Pa. 

Please send me a copy of A Career for You With 

Alcoa. 

Name, _ _ _____ _ ____ _ 

Address _______ ___ _ _ _ 

City and State ___ _ _ _____ _ 

College ___ Degree __ Date of Graduation_ 

~--------------------
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Waterpr 
Ink, availabl 

either dropp 
curved quill stop INK CO., INC. 

BROOKLYN, NEW YOHK 

'? 6,_,~• I :-J, 

l'\ \ 'fJ~ \ 

STEPS ,_\ 'i 
to success as an ENGINEER 
1. AMBITION-it is assumed you have this in abundance or you wouldn't be where you are. 
2. GOOD SCHOOL-you are fortunate studying in a fine school with engineering instructors of national 
renown. 

3. THE A.W.FABER-CASTELL HABIT-shared by successful engineers the world over. It only costs a few pennies more to use CASTELL, world's finest pencil, in 20 superb degrees, 8B to JOH. Choose from either imported #9000 wood-encased, Locktite Refill Holder with or without new Tel-A-Grade degree Indicator, and imported 9030 drawing Leads. 
If you hope to be a master in your profession, use CASTELL, drawing pencil of the masters. If your College store is out of CASTELL, write to us. 

HOW TO MAKE A 
CAR DANGEROUS 

( Continued from page 26) 
a concrete abutment. The only diff
erence between driving a car into a 
concrete abutment at 40 or 80 mph is 
that at 80 mph you might make the 
front page of the newspaper. 

On the whole, it must be admitted 
that the safety slogan is at best only 
passively on our side but consider 
what would happen if people studied 
all causes of highway accidents and 
applied this knowledge to their driv
ing. We'd better settle for the safety 
slogan! (Incidentally, here's a good 
one : "Accidents Kill") 

The last topic we will consider is 
that of "horsepower." This has re
ceived a great deal of publicity as an 
aid in population reduction but most 
of it is unwarranted. It is a proven 
fact that a one hundred horsepower 
car can "eliminate" just as effectively 
as a three hundred horsepower car. 
The enormous fuss over horsepower 
does aid our cause, however, for it 
furthers the "clouding" of the major 
causes of death on the highway. 

Ed. Nate - Are we kidding? Yes 
but . . . have you looked closely at 
your car lately? 

final 
solution? 

Some guys sweat for a week 
Give a fortune to peek 
At the final that's turning them gray. 
Others cram dar and night 
Just to get one fact right 
Comes the final , they forg et what to say. 
There's a simple way out 
And you won't lose the bout 
With that teacher that's making it rough. 
It's as easy as pie 
Cross my heart , hope to die 
And you won't have to cram all that stuff. 
Have a ball through the week 
At your bouks do not peek 
Live it up and make everyone gay. 
Some will think you are cracked 
Tell 'em you've got it sacked 
On your final , you'll know what to say. 
This will work like a charm 
And can do you no harm 
You'll go up like a hot cake of yeast. 
But before you all sing 
Only one little thing 
Better have an "E" average, at least! 

Ray Mathews , M.E. , '.56 
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T he St. Louis Public Service 
Company uses Wagner Air Brakes because of their 
outstanding reliability and low maintenance cost. 

WHERE DO I FIT IN THIS PICTURE 

That's a question you'll ask yourself Established in 1891 by two engi-
many times before you finally decide neers, today's top management 
where your best engineering career op- of Wagner includes men who 

portunities lie. If you are interested in began their careers with the com-

the automotive field, Wagner has many pany as engineering graduates. 
advantages to offer the engineering gra~- At Wagner, the engineer receives 
uate. For many years, the Wagner Electnc d' . . . h 
C · · dd' · b · 1 d outstan 1ng tra1mng 1n t e area 

orporauon, 1n a 1t1on to e1ng a ea - . . . 
ing manufacturer of electrical products, of his own special rnteres~ and 

has also been an outstanding leader in / ~alent, whether ~roduct engrneer-
the manufacture of air and hydraulic/ rng, ma~ufactun~g or sales. For 
brakes, brake parts and brake fluid. Yes, further rnformauon about how 
Wagner automotive products mean safer you would fit into the Wagner 
rides to millions of bus, passenger car picture, see your college place-
and truck users. Behind these millions ment officer or write to the 
of miles of safer driving stands the Wagner Industrial Relations 
Wagner engineer. /Division I 

Wa2ner Electric Corporation 
SAINT LOUIS 14, MO. 
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SUCCESSFUL DESIGNS 
MUST FIRST BE 
LOW IN COST 

The first demand on every design is 
low cost to meet price competition. 
Therefore, as a product engineer you 
must be sure your designs are eco
nomical to manufacture and use the 
fewest pounds of the lowest cost ma
terials that will do the job. 

Study the facts in the above chart. 
They show you how drastic savings 
in materials can help you cut the costs 
of manufacturing machinery up to 50%. 

Here is a machine part ... a steady 
rest for a machine tool. By using 
welded steel construction, the design
er has cut down weight, yet has made 
the component stronger and more 
rigid to build accurate alignment. 
The cost of producing the welded 
steel steady rest is 36% less. 

Original Design 
of steady rest 

Present Steel Design 
of steady rest 

Data on Designing for Steel is 
available in Engineering Bulletin 
and Handbooks by writing 

THE LINCOLN ELECTRIC COMPANY 
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Cleveland 17, Ohio 
The World's Largest Manufacturer 

of Arc Welding Equipment 

NEWSTUFF 
( Continued from page 32 ) 

the first large static test facilities in 
the U. S. at Malta, N. Y., the de
velopment of an engine with one of 
the highest specific impulses ever 
achieved in rocket flight; and the 
flight testing of the largest solid pro
pellant rocket ever built. 

In early 1955, the Rocket and Ram
jet Section of the guided missile pro
gram became a part of the Aircraft 
Gas Turbine Development Depart
ment at Evendale. This consolidation 
gives the rocket engine staff access to 
Evendale's multi-million-dollar devel
opment facilities. 

WHAT IS TB P 
( Continued from page 19 ) 

have adherents and boosters all of 
which finds expression in the dynamic 
everyday activities of the members of 
Tau Beta Pi. 

Heredity, social position or wealth 
have no bearing on student eligibility 
for membership. Only scholarship and 
character can open the doors of Tau 
Beta Pi. 

AROUND THE COLUMNS 
( Continued from page 28 ) 

Govro, D. Harris, R. C. Haynes, W. 
B. Jorden, G. W. Kahle, T. H . Laf
ferre, D. L. Ohsiek, J. W. Palen, R. 
Rippell, R. T. Simmons, B. D. Weath
ers, and J. T. Wray. 

ST. PATRICK WAS AN ENGINEER! 
Sunday, March 11 

10.30 A.M., Assemble in front of Engineering Building. 
11 :00 A.M., Burrall Class in Stephens College Auditorium. 

Monday, March 12 
10 :00 P .M., Serenade (meet at Engineering Building) 
11 :30 P.M., Midnite Show 

Tuesday, March 13 
8 :00 P.M., Engineering Wives Tea for the Queen Finalists. 

Wednesday, March 14 
Barbecue at Rollins Springs 

Thursday, March 15 
All Night Column Guard 

Friday, March 16 
9:00 A.M. 

to 
10 :00 P.M., Industrial Exhibits at Brewer Field House. 

9:15 A.M., Dedication of Campus Stunt 
9:20 A.M., Judging of the Beard Growing Contest 

Saturday, March 17 
9: 30 A.M., Centennial Honors Convocation (Jesse Hall) 

Awarding of Student Honors and Engineering 
Achievement Medals. 

10 :45 A.M., Arrival of St. Patrick and Knighting Ceremony at 
the Engineering Building. 

3:00 P.M. 
to 

5 :00 P.M., Centennial Green Tea in the Engineering Library 
6 :45 P.M., Student-Faculty-Alumni Banquet at the Daniel 

Boone Hotel, Ladies are invited. 
9:00 P.M., St. Pat's Ball at Rothwell Gym. 

10 :00 P.M., Coronation of Queen of Love and Beauty. 
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Another page for 
0 

How to make a tube straightener true 

The engineers who designed this tube 
straightener were faced with the prob
lem of building a machine that could 
withstand the constant stresses of han
dling 16½ " O.D. tubes of standard 
thickness and yet provide the necessary 
precision. Their answer was to mount 
the two driven rolls and the five idler 
rolls on Timken® tapered roller bear
ings. Timken bearings take both radial 
and thrust loads in any combination and 
have the extra load-carrying capacity to 
keep the rolls in rigid alignment. 

Why TIMKEN® bearings have 
0 high load capacity 

This cross-section of a Timken tapered roller bearing 
shows one reason why Timken bearings stand up under 
heavy load conditions. There is full line contact between 
the rollers and races. It's this full line contact that dis
tributes the load over a wider area, giving Timken bear
ings their extra load-carrying capacity. 

Want to learn more about bearings 
or iob opportunities? 

Many of the engineering prob
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 

Timken Bearings. And for infor
mation about the excellent job 
opportunities at the Timken 
Company write for a copy of"This 
Is Timken". The Timken Roller 
Bearing Company, Canton 6, 0. 

• 

oTIMKEN 
TRADE-MARK REG. u. S. PAT. OFF. 

TAPERED ROLLER BEARINGS 

NOT JUST A BALL O NOT JUST A ROllER C> TH£ TIMKEN TAPER£0 ROLLER ID 

BEARING TAKES RADIAL $ AND THRUST -®- LOADS OR ANY COMBINATION -:1Q~ 

FEBRUARY, 1956 37 



R. C. LITTLE 
Age-JO 

THE AVIATION WORLD is a rapidly changing, com
petitive one. Youth is an asset, for a young flexible 
mind can best visualize today's research data and 
evolve from it tomorrow's aircraft. This type of 
vision characterizes the McDONNELL engineering 
team - a team that places the accent on youth. 

Thirty is the average age of the McDONNELL 
engineer. Young engineers find that working with 
men of their own age group facilitates the gaining 
of that "feeling of belonging." Also, by working 
in a small group, the young engineer's abilities 
are quickly recognized and he is given increased 
responsibility faster. 

Pictured below are examples of our policy of 
"promoting from within." These young engineers 
typify MAC's engineering management. 

and M~DQNNELL 
is a YOUNG MAN'S COMPANY! 

Chief Test Pilot 
Airplane Division 

(B.S.M .E.-Texas A & M '48) 
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C. D. MARKS 
Age-30 

Chief Strength Engineer 
Missile Division 

C. H. PERISHO 
Age-31 

Dynamics Group Engineer to secure our Engineering Brochure, or write : 

TECHNICAL PLACEMENT SUPERVISOR 
St. Lou is 3 , Missour i 
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Join the company that serves 

3 GROWTH INDUSTRIES 
Match your engineering talents to the future needs of the con
struction, power and manufacturing industries. These are grow
ing needs-for the population is climbing at the amazing rate 
of 50,000 people every week! 

Many billions of dollars for highway construction alone are 
called for by the President in the next ten years. Allis-Chalmers 
builds equipment used in making cement, aggregate and steel 
as well as earth movers and graders. 

Electric power generation will double in ten years. A-C builds 
the machines that make electricity. 

Manufacturing output must increase $3.5 billion by this time 
next year. Allis-Chalmers builds motors, control, drives and 
many other types of equipment for this industry. 

Here's what Allis-Chalmers offers to Young Engineers: 
A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: electric 
power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available, with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 

In any case-learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 

CONSTRUCTION-
Tremendous rotary 
kilns, like these, typify 
Allis-Chalmers role in 
the cement industry. 

MANUFACTURING-A-C aids high speed pro
duction and helps improve quality with dielectric 
sand core dryers like the one above. 

POWER GENERATION-Growing use for 
power means growing demand for A-C steam 
turbines, transformers, and other equipment. 

ALLIS· CHALMERS A-4685 
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SHAMROCK SEZ 
Ed's note : There has been some com

ment going about recently to the effect 
that Shamrock has forgotten or ignor 
ed its birth place, the ivy walls within 
which it was conceived, in the years 
since it achieved world renown, moved 
its offices to New York, and proceeded 
to surpass the combined circulation of 
LIFE, the NEW YORK TIMES and the 
LONDON DAILY MIRROR. In rebuttal 
we give you the following article by 
a member of our staff who r ecently 
visited the old Alma Mater. 

* * 
It is a crisp February morning; a 

brilliant sun has just begun its diurnal 
traversal of the iridescent plastic 
weather dome and is reflect ed as a 
myriad of azure and scarlet jewels in 
irrigation canals as we are turned off 
at the Columbia interchange of the 
Kansas City-St. Louis Freeway. It looks 
as though we have picked a beautiful 
day for our visit to the campus of the 
technical college of the University of 
the ancient state of Missouri . You may 
be more familiar with this institu
tion's contemporary designation, Public 
Technical School Number 4,537 of the 
Uniworld. For our overseas r eaders we 
might add that this campus is locat ed 
in Representation Section 452 of Con
tinent Americus. A cursory perusal of 
your Uniworld may well reveal th at 
this is a highly developed area of Con
tinent Americus, as evidenced by the 
fact tha t it is more than 70% paved. 
We r esume manual control of our ma
chine and circle the quadra ngle at the 
upper level. This institution has lost 
little of its old world charm in the last 
century of technological development. 
On the one hand it preserves a sextet 
of archaic columns (Doric) and a weird 
architecture that could only have been 
conceived in what historians r efer to as 
the age of poor taste or the ginger 
bread period, on the other hand it ex
hibits a very pure form of 20th cen
tury Gothic, complete with gargoy
les to ward off evil spirits. We park 
our machine in the 20,000 unit facility 
provided by the College and take the 
elevator to the ground level. We then 
proceed, strolling leisurely over a r e
silient grass-like carpet, across the 
campus in the general direction of the 
molding ruins of the original buildings 
of the " College of Engineering". En
route we note a profusion of small 
statues, all of dogs and all possessing 
only three legs (symbolic of the phal
licism of t he 1950s no doubt ). On ar
riving at the ruins we pause to read a 
small placard telling of the unfor
tunate accident that leveled t h e 
ancient edifice . It seems that t he 
blast originated in a gas furnace in 
the Chemical Engineering La b, how
ever , the vents leading up to the blast 
were witnessed only by a small hlack 

dog ( with four legs) and consequently 
few details ar e known. The only one of 
the original buildings that remains in
tact is a small one story half sub
merged structure partitioned into min
ute monastic cells and preserved for 
posterity by virtue of the foresight of 
the Dean incumbent at the time of its 
conception who probably envisioned an 
atomic bombardment when he caused 
it to be built in a hole in the ground. 
This structure presently houses an ex
hibition devoted to t he crude mechan
isms of a century past , among them a 
rare example of engineering practice 
according to the theory of models that 
is placarded "Network Analyzer". 

One item in the exhibit that aroused 
some conjecture on our part was a 
death mask of an elderly gentleman. 
Although the cast was evidently made 
post-mortem, it was complete with a 
soft-crushed felt hat and skewed bow 
tie, both of which had subsequently 
been painted black. We could not but 
won:ier if the skewn ess of the bow tie 
was the fashion in the old gentleman's 
time, or if, perhaps, it was somehow 
indicative of the m anner in which he 
met his end. The mask seemed poised 
to speak, frozen by Medusa in the act 
of imparting some great truth now lost 
to the world. As we were leaving the 
exhibit we were hailed by the Chan
cellor of the College saying that he had 
been anticipating our visit and "didn't 
we bring a photographer'' . And then: 
"Gentlemen, this campus today is a 
model of efficient educational proce
dure. It has been beautifully integrated 
into our system of specialization by na
turnl selection. (The reader will reca ll 
the history of this development begin

ning with the abolition of all trade bar
riers between the ancient nations 
which led to a high level of competi
tion between those nations which in 
turn led to a degree of industrial spe
cialization which m ade it impossible 
for those nations to war upon one an
other which, finally, eliminated the 
justification for the existence of those 
nations and thus begat our Uni world). 
As a consequence of the agrarian back
ground of the geographical area, this 
educational institution specialized in 
the preparation of young men for ca
reers in the foodstuffs industry during 
the transitional period. 

There was a brief interval between 
the dissolution of the national govern
ment and t hat of the state government 
during which the school was entirely 
dependent on the state legislature for 
support and faced the alternatives of 
either complete conversion to a school 
of agricultural engineering or dises
tablishment. It chose the former. This 
institution 's remarkable growth has 
been a function of its own influence 
on our society. This influence is man
ifest in our highly efficient agriculture 
to which only ½ of 1 % of our popula
tion need be devoted as opposed to 

some 35 % less than 100 years ago. 
Obviously the 34 and ½ % of our pop
ulation displaced in the interest of 
progress had to be provided for in our 
Utopian society and it only followed 
t hat they should be given college edu
cations in order to render them harm
less. And thusly this school has lifted 
itself by its bootstraps. Its graduates 
slip silently into some of the most se
cure positions in the foodstuffs indus
try from which they may retire at age 
40 and receive an income (equivalent 
to 1 and ½ times that which they 
earned in their productive period) for 
the rest of their lives (not to exceed 
150 years). As for the system: the stu
dent's education has been reduced to 
its most fundamental elements. Very 
little is r equired of the student, his 
presence at the college is sufficient. It 
is assumed that after a concentrated 
exposure to an intellectual atmosphere 
he will a bsorb by osmosis. The student's 
every comfort is provided for. Each stu
dent is fitted with a contour reclining 
chair from which h e need not stir for 
the duration of his exposure. These 
cha irs are equipped with 3D Spectral 
TV, a sufficient suppl y of concentrated 
fo odstuffs to last 6 years, one tap each 
for liquor, Scotch whisky and synthetic 
goat's milk and other necessary plumb
ing; heating and air conditioning units 
are also available at the housing office 
( there is a waiting list of course). 
Some chairs are even equipped with 
caterpillar treads for motoring beside 
the beautiful waters of the Hinkson. 

The student receives his lectures by 
m eans of his 3D Spectral TV. These 
lectures are revised annually by the 
Uniworld Educational Board of Regents 
wit h the assistance and co-operation of 
the local faculty. The lectures are in
terspersed with commercials which are 
n ever revised and which are for the 
purpose of providing the student with 
a ha te object so that he will not become 
emotionally frustrated in our society 
of love and peace. The lectures are also 
interspersed with the traditional an
ecdotes delivered with such a lacrity 
and wit by the professional after-dinner 
epigramists of the faculty as to leave 
the student in a convulsive state after 

each harlequinade, er, that is to say, 

dissertation. The anecdotes, of course, 

a re never revised as the students 

would become rather disturbed if they 
could not anticipate the punch line and 
react accordingly . . . At this point 

the Chancellor pauses to note a passing 
student who is watching a telecast. On 

the screen an aged and bewhisker ed 
instructor casually attired in a nylon 
shirt is lecturing on the design of com

bine elem ents, saying " .. . but on the 
other h and we don't really know any

thing about that either ... " And with 

this profound thought we beg leave of 

the Chancellor to retire to the Collins' 
for n eeded refreshment. 



PHOTOGRAPHY AT WORK
No. 19 in a Kodak series 

Camera and film stand ready in the 
delivery room at San Antonio Hospital, 
Upland, California. Teresa Jo ~,fcCarter , only minutes old-and still near mother-a photographic record makes identity certain. 

New eyes open on a bright 
wonderful world 

- and photography makes identijication positive, recordY vital .Ytatistics in life's firstfew minutes 

At San Antonio Community Hospital, Upland, Califor
nia, a positive means of prompt baby identification 
brings peace of mind to parents and hospital administra
tors alike. 

In the delivery room, camera and film stand ready. 
And virtually seconds after the baby is born they capture 
a record which identifies the mother and establishes the 
baby's name, sex, date of birth, and weight. So even be
fore mother and baby have become accustomed to being 
separate individuals, their relationship is permanently 
and positively preserved on film. 

As it is for medical officials, photography is an equal 
boon to any engineer, scientist or industrialist who must 
record fleeting instrument readings. It captures action 

far too fast to see. It analyzes metal structure. It probes 
for hidden faults . It teaches technics. It makes sales. It is 
one of the greatest servants business and industry have 
today. It is helping improve design, speed production, 
control quality, increase sales and banish office chores. 

Behind the many photographic products becoming in
creasingly valuable today and those being planned for 
tomorrow lie intriguing and challenging opportunities at 
Kodak in research, design and production. 

If you are interested in these opportunities in 
science and engineering - whether you are 
a recent graduate or a qualified returning 
serviceman, write to the Business and 
Technical Personnel Department. 

Eastman Kodak Company, Rochester 4, N. Y. 



At General Electric . . . 

Automation opens· up careers in administration, 
manufacturing engineering, purchasing, control 

In t his M anufacturing Laboratory, G.E.'s cradle of auto

mation, new techniques and equipments for continuous auto

m atic production are developed- such &s this line for auto

matically making refrigerator doors. 
Such developments are operating realit ies. But the supply 

of manufact uring manpower for administration, supervision, 

m anufacturing engineering, purchasing and quality control 

must grow t o keep pace with these manufacturing techniques. 

Investigate G .E.'s M anufacturing Training Program for 

ca reer opportunities with unlimited challenge and potential. 

Your training series of working assignments is geared to your 

interests and aptitudes. 
Shown inspecting the door line, above left foreground, is 

Frank Foley, B .S. Industrial Engineering, Lehigh University. 
9S6-S 

'Progress Is Our Mosf lmporl-,111f l'rot/11<:f 

GENERAL. ELECTRIC 

lsEND COUPON FOR COMPLETE INFORMATION - - - , 

I Mr. Laird H. Wallace 

I Manufacturing Training Program 
General Electric Company 
Schenectady 5, New York 

Plea se send me bulleti n MTP -176, which gives complete 

de tails of the Manufactur ing Traini ng Prog ram. 

Name .. ............................... ........ ... .................. ...... _. 

Deg ree 
College .................... .......... & Yea r .. .. . 

Address ..... ................. ........ .................. ···· ·········---
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James Chisholm, class of '41, 
speaks from experience when he says, 

"Men with ability and ambition really have 
a chance to get ahead at U.S. Steel" 

• A responsible position can come 
quickly to those graduate engineers at 
U.S. Steel who show ability and ambi
tion. Management training programs 
are designed to stimulate and develop 
these qualities as the trainee "learns by 
doing." His training is always a fascin
ating challenge and he works with the 
best equipment and the finest people in 
the business. 

James Chisholm is typical of the 
young men who rapidly rise to an im
portant position at U .S. Steel. Jim 
came to U.S. Steel as a trainee in 1941 
after graduating as an M.E. Shortly 
thereafter he entered military service 
for four years. Upon his return to U.S. 
Steel in 1946, he advanced steadily un
til, in 1951, he was appointed to his 
present position as Assistant Superin
tendent of Blast Furnaces at the new 
Fairless Works at Morrisville, Pa. 

Jim is now in charge of quality con-

trol for open hearth furnaces at Fair
less, the unloading of all ore ships and 
the operation of the plant's two big 
blast furnaces-each with a rated out
put of 1500 tons per day. 

Jim feels that the opportunities for 
graduate engineers are exceptional at 
U.S. Steel. He remarked that in his own 
department alone, six college trainees 
have been put into management posi
tions within the last couple of years. He 
says that chances for advancement are 
even better now with the current expan
sion of facilities and the development 

of new products and markets. 
If you are interested in a challenging 

and rewarding career with United 
States Steel, and feel that you can 
qualify, you can get details from your 
college placement director. And we will 
gladly send you a copy of our informa
tive booklet, "Paths of Opportunity," 
which describes U.S. Steel and the 
openings in various scientific fields. 
Just write to United States Steel Cor
poration, Personnel Division, Room 
1622, 525 William Penn Place, Pitts
burgh 30, Pennsylvania. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult your local 
newspaper for time and station. e 
UNITED STATES STEEL 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 
OIL WELL SUPPLY •• TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS .• UNITED STATES STEEL SUPPLY •. Divi,ion, ol UNITED STATES STEEL CORPORATION. PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY s-&go 



Fill these shoes and there are 

OPPORTUNITIES UNLIMITED 

for you at AC 

~ 
~ 

Jet Engine 
Fuel Controls 

Inertial 

~ 
Missile 

Guidance 
Systems 

Air-borne 
Navigational 

Systems 

Analog 
Computers 

Air-borne 
Fire Controls 

No job experience necessary. We will train you in the following capacities: 

Mechanical Engineers. Coordination of complete product 
designs on precise mechanical or electro-mechanical instru
ments ... computers ... fine-pitch gearing. 

Electrical Engineers. Complete systems and circuitry activi
ties in complex electronic equipment ... amplifiers ... data 
transmission ... servo systems ... gyro stabilizers. 

Mathematicians and Physicists. Analysis of basic problems 
in bombing, such as ballistics, pursuit curves and systems 
evaluation. 

Field Engineers. Short term in plant training for immediate 

AC SPARK PLUG @ 
THE ELECTRONICS DIVISION OF GENERAL MOTORS 

Milwaukee, Wisconsin Flint, Michigan 

MARCH, 1956 

placement in field activities as engineering representatives 
for our air-borne electronic equipment. 

Please send additional information on AC's Milwaukee and 
Flint operations. 

Nam._ _________________ _ 

Add re,,._ ________________ _ 

Degree 
Colleg~ ____________ and year __ _ 

ADDRESS: Supervisor of Employment, AC Spark Plug 
Division of General Motors, Milwaukee, Wisconsin 

L _________________________ J 
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Some Examples of Sylvania's 
Engineering Diversification 

LIGHTING: Testing bulb light 
transmittance photometrically 

RADIO: Subminiature tubes de
signed & developed at Sylvania 

ELECTRONICS: Testing the char
acteristic of a counter tube 

TELEVISION: Color screen inspec
tion, microscope & ultra-violet light 

ATOMIC ENERGY & RESEARCH: Com
pacting powders on new presses 

What College Seniors Want Most 
They Get 

as Sylvania Engineers 

Everyone knows that engineers are men with minds 
of their own. But when it comes to what they want in 
a job, they're in solid agreement (according to a recent 
engineering college survey). And what they want bears 
a marked resemblance to what they find at Sylvania. 

I. ENGINEERS WANT: 

Significant work 
where their 
engineering 

knowledge can be 
directly used 

2. ENGINEERS WANT: 

Company with 
challenging, 

diversified 
products 

SYLVANIA OFFERS: 

Sylvania believes you learn by doing- not by 
looking over someone else's shoulder or being 
bogged down in routine details. And so, engineering 
there is what you hoped it would be: You work on 
a project and see it through; your assignments are varied; 
and you're given responsibilities sooner than even 
you anticipate. 

SYLVANIA OFFERS: 

Sylvania's operations span the fastest-growing, 
most dynamic fields in American industry today. 
Products ranging from color television tubes to atomic 
reactor fuels ... from powdered metals to advanced 
missile systems and microwave devices ... from 
semi-conductors to photo-flash and Softlight bulbs, 
and many others ... constantly present you 
with new problems, new challenges. 

-------------------------------------------------------------------
3. ENGINEERS WANT: 

Desirable 
location 

4. ENGINEERS WANT: 

Advancement 

SYLVANIA OFFERS: 

With 43 plants and 16 laboratories located in 
40 communities in 11 states, Sylvania offers you a 
wide choice of locations in modern, progressive 
communities. 

SYLVANIA OFFERS: 

In a company where planned expansion plays a vital role 
in management philosophy, advancement is a 
natural way of life. Under Sylvania's decentralized 
operations, new executives come to the fore quickly. 

Down the line: SALARY, BENEFITS, EDUCATIONAL OPPORTUNITIES

the answer is the same: Sylvania has what engineers want! 

Whether your interests lie in research, development, design, production 
or administration, you can find what you're looking for at Sylvania. 

Why not make an appointment now through your College Placement 
Office ... to discuss ysmr career with the Sylvania representative when he 
visits your campus. 

~SYLVANIA~ 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway-New York 19, N. Y. 

LIGHTING• RADIO• ELECTRONICS• TELEVISION• ATOMIC eNERGV 
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A FEVV YEARS AGO, HE VVAS ON CAMPUS 

AT PURDUE UNIVERSITY, AND NOVV •• ■ 

FLOYD D. (Doug) WALLACE, JR., 
above, is a senior project e.ngineer at 
Allison. 

He left Purdue in 1947 with his AE 
degree and came to Allison the same 
year. Presently, he is in charge of in
strumentation and automatic process 
controls at Allison's new Research & 
Development test center. 

With Allison now in the midst of 
a $75 million engineering expansion 
and building program, much of his 
time is spent in vendor contact work, 
studying and selecting equipment 
most adequate to do the job; observ
ing, and helping with installation. He 
is shown above checking a control 
valve positioning amplifier on the in
strument panel for controlling air 
pressures and temperatures of four 
electric motor-driven, axial flow com
pressors. This new facility is part of 
the new Research and Development 
test center, which-when completed 
-will enable testing of individual 
combustion components for turbo-

MARCH, 1956 

prop and turbo-jet engines, compres
sor and turbine components. 

Doug's work is "cut out" for him 
for some time to come, for only re
cently, Allison broke ground for the 
engineering building which is to be 
the center of expanded Research and 
Development facilities for advanced 
types of aircraft engines for commer
cial and military use. 

With this long-range expansion 

-

program, Allison needs more engi
neering personnel, and opportunity 
for young graduate engineers is un
limited. Arrange now for an early 
interview with our representative on 
your campus, or write for information 
about the possibilities of YOUR engi
neering career at Allison: Personnel 
Dept., Engineering College Contact, 
Allison Division, General Motors 
Corporation, Indianapolis 6, Indiana. 

.,/'TURBO-PROP ENGINES 
American built for the new era in air travel 
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Dickey sewer pipe is ••• 
••• made to serve forever 
The chemist's mortar comes in contact with many chemicals 
and acids during its lifetime. Yet, it will last forever ... free 
of contamination by its contents, always holding to its original 
form. That's because it is made of chemically-inert, heat
resistant clay .. . the same clay used to make long-lasting, 
dependable Dickey Pipe. Regardless of sewer content . . . 
strong industrial wastes or pipe-killing sewer gas ... Dickey 
vitrified salt-glazed clay sewer pipe serves your industry or 
your community dependably forever. 

Serving The Sanitary Needs of American Communities 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Alo ., Chattanooga, Tenn., 
Kansas City, Mo ., Meridian, Miss., 
Son Antonio, Tex. , Texarkana, Tex.-Ark . 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good .. . if it's made by Dickey it's better 

Hays 
Hardware Co. 

808 Broadway Dial 4710 

COLUMBIA'S MOST 

COMPLETE SHOE STORE 

--
Broadway at Eighth 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 
Imported and 

Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone 5409 

FREE DELIVERY 

EVER EAT CAFE 
9th and University 

Established 

1857 

BOONE 
COUNTY 

NATIONAL 
BANK 

99 Years 

of Banking 

MEMBER F.D.J.C. 

THE MISSOURI SHAMROCK 



Editor 
Paul Gernhardt 

Associate 
Bill Boteler 

Editorial 
Dan Capps 
Jerry Herdon 
Donald Duncan 
Shelton Ehrlich 
Leroy Anderson 
Charlene Korando 

Business Manager 
Don Samuels 

Advertising Layout 
Jim Wilhelm 
Melvin Crenshaw 

Advertising 
National 

Jim Cover 

Local 
Kay Kirby 

Circulation 
Bob McCann 
Bob Holley 

Photography 
Jerry Herdon 
Norman McLaughlin 
Eldred Proctor 

Staff Artist 
Frank Eggers 

Secretarial 
Pat Barley 

Faculty Advisors 
Prof. Burton 
Prof. Tudor 

Evelyn W. "Susie" Jones; St. 
Patrick's Queen of Love and 
Beauty. 

Photo courtesy of Smith 
Studio. 

MARCH, 1956 

MISSOURI 

SHAMROCK 
VOL. XXII MARCH, 1956 NO. 6 

CONTENTS 

FEATURES: 

THE STORY OF THE ENGINEERING 

COLLEGE OF MISSOURI. 

FORMULA FOR SUCCESS 

THE QUEEN AND HER ATTENDANTS. 

SHAMROCKS SHOULD BE MADE OF THESE . 

HOW TO CONDUCT A LABORATORY TEST . 

DEPARTMENTS: 

NEWSTUFF 

MISSOU MEMOS . 

BULLARNEY 

SHAMROCK SEZ 

MEMBER 

ENGINEERING COLLEGE MAGAZINES 

ASSOCIATED 

Chairman, Merk Hobson, University of Nebraska 

13 

17 

18 

25 

30 

20 

24 

42 

44 

Publisher's Representative, Littell-Murray-Barnhill, Inc., 101 Park Avenue, 

New York 17, New York, and 605 Michigan Avenue, Chicago, Ill. 

Publish ed monthly except June, July, August, September, by Board of Publica
tions of Engineers Club, University of Missouri. Office of Publication: Room 233 
Engineering Building, University of Missouri, Columbia, Missouri. Entered as second 
class matter at the post office at Columbia, Missouri under the act of March 3, 1879. 
Printed by The Missouri Farmer, Columbia, Missouri. Single copies 25 cents; sub
scriptions, $1.50 per year. $2.50 for 2 yrs. 

5 



' ..........•...•..••.......•...••....•......••..•........................•.....................................•. 

F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

. . . . . . -+- = 

A4D, "SKYHAWK"- smallest, lightest 
atom-bomb carrier . . RB-66 - speedy, versa tile 

jet bomber 

••••••••••••••••••••••••••••••••••••••••••••••••••••• •••• •e• •••••••••••••••••••••••••••••••••••••••••••••••••••• . . . . . . . . . . . . . . . . . 
( . . . 

A3D, "SKYWARRIOR"- largest 
carrier-based bomber 

C-124, "GLOBEMASTER"- world's 
largest production transport 

. . . . . . . . . . . . . DC-7 "SEVEN SEAS"-America's 
finest, fastest airliner 

·································· ························· ·······················•·••··························· 

Engineers: 
join this 

• • w1nn1ng 

. . . . : : ~, . . . . . . . . . . . . . . . . . . . 
: "NIKE"- supersonic missile selected 
! to protect our cities : . . DS58-2, "SKYROCKET"- first airplane 

to fly twice the speed of sound 

. . . . . . . 

team! .................•...........•••••••••••......................•.•.....•..... 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fi elds; 
Mechanical design 
Structural design 
Power plant Installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

,;,--·-· ·/..-
! ,.,- ~ 

Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 

DOUG 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

,irst in Aviation 

5 

C. C. LaVene, Employment Manager ... Engineering General Office 
3000 Ocean Park Blvd ... . Santa Monica, California 
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John E. Young is working toward his B.S. in chemistry from Cali
fornia Institute of Technology this June. He has maintained honor 
standing in classwork while serving on the school newspaper, in the 
debating society, and as treasurer of the student body. John is in
terested in chemical research and development. 

uohn Young asks: 

How does 

research 

diller from 

development 

work at Du Pont? 

John Aaron answers: 

Well, John, it's hard to define the difference in a way that 
will satisfy everybody, because one always finds a lot of over
lapping between research and development work. But most 
people agree that there are differences, especially in time se
quence. Research work comes first, because one of its main ob
jectives is to establish or discover new scientific facts that will 
supply the foundation for new industrial developments. In 
other words, research men seek new knowledge about mat
ter, generally working with small quantities of it. 

Development work comes later, and Du Pont has two main 
types. First, there is new '[YTOcess development. Here scientists 
and engineers modify, streamline, and augment the findings 
of research so that new chemical products can be profitably 
made on a large scale-or existing products can be made by 
newer and more efficient methods. Pilot-plant and semi-works 
operations are usually included under this heading. 

Second, an important kind of development work is directed 
toward improvement of existing processes and '[Yroducts. Here 
the men study how to obtain yield increases, utilize by-prod
ucts, increase outputs, and solve sales service problems as they 
arise. This may require considerable research, and that brings 
us back to the overlapping I previously mentioned. 

There are genuine differences, John, but a good deal of 
similarity, too-especially in the constant need for imagination 
and creative effort. I think you'll find that research and de
velopment work are equally challenging and rewarding at 
Du Pont. 

MARCH, 1956 

John B. Aaron worked for Du Pont as a summer 
laboratory assistant even before he graduated from 
Princeton with a B.S. in 1940. After military service he 
obtained an M .S.Ch.E. from M .I.T. and returned to 
Du Pont in 1947. Over the years he has had many oppor
tunities to observe Du Pont research and development 
work. Today John is process and methods supervisor at 
the Philadelphia Plant of Du Pont's Fabrics and Fin
ishes Department. 

WANT TO KNOW MORE about working with 
Du Pont? Srmd for a free copy of "Chemical 
Engineers at Du Pont," a booklet that tells you 
about pioneering work being done in chemical 
engineering- in research, process development, 
production and sales. Write to E . I. du Pont 
de Nemours & Co. (Inc.), 2521 Nemours Bldg., 
Wilmington 98, Delaware. 

PO 
REG. u. s. PAT. orf. 

BETTER THINGS FOR BET HR LIVING •.. THROUGH CHEMISTRY 

Enjoy "Du Pont Cavalcade Theater" on Television 
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water works even when you're asleep! 

This particular need for water isn't acute. 

But if ... as so many students have ... you elect the challenging field of 

Sanitary Engineering for your future, you'll come up against many more 

problems of supplying, distributing, maintaining an adequate supply· of 

water for homes and industries in a thirsty world. 

Here, you can count on the help of one valuable ally ... cast iron pipe. 

Practically every city in America-large or small-uses it for water and 

gas mains ... and over 70 of their public utilities have been served by 

cast iron pipe for a century or more. 

On its record, cast iron pipe is Man's most dependable carrier of water. 

CAST IRON PIPE RESEARCH ASSOCIATION 

Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 

® 

('1\S'l' Ill()N PIPJ~ SERVES roe 
CENTURIES 
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From college to business is a big jump. So, before deciding 
on that all-important first job, you need specific information on 
what various companies have to offer. 

Westinghouse is prepared to give it to you. In a personal 
conference, The Man With The Facts will give you a complete 
story on career opportunities at Westinghouse. 

Before deciding on your first job 
see the Westinghouse Man With The Facts 

G-10292 

YOU CAN BE SURE ... IF ITS 

"-estinghouse 
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He will tell you about its million-dollar Educational Center 
and comprehensive training program in classroom and plant 
... the many kinds of careers open ... opportunities for further 
education and advancement, and how other graduates took 
advantage of these to reach interesting and responsible positions. 

The Westinghouse $300,000,000 expansion program .is con
stantly opening up new fields and opportunities for young men. 
Let The Man With The Facts tell you about them. 

So you can size up Westinghouse, ask your Placement Officer 
to make a date with The Man With The Facts. Send now, 
for copies of booklets offered below. 

Ask your Placement Officer about 
career opportunities at Westinghouse, 
or write for these two booklets: Con
tinued Education at Westinghouse (de
scribing our Graduate Study Program) 
and Finding Your Place in Industry. 

Write: Mr. R. H. Thach, R egional 
Educational Co-ordinator, Westing
house Electric Corporation, 411 North 
Seventh Street, St. Louis 1, Missouri. 
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A famous :tale of history concerns the "li:t:tle Corsican", Na
poleon Bonapar:te. Confronting the Sphinx during his Egyptian 
campaign, he says to his soldiers "Forty centuries look down upon 
you." 

We might borrow the line but change :the stage and use :this 
same phrase in connection wi:th our Centennial observance. A:t least 
forty centuries of man's learning and crea:ting, from the Law of 
Moses to that of Einstein, look down upon us. 

Missouri's College of Engineering is bu:t a single thread in the 
tapes:try of knowledge, woven through the centuries. Ye:t each 
:thread is important. It is conceivable :tha:t one of :the young men 
presen:tly struggling :to mas:ter :the intricacies of the slide rule at this 
college may some day take part in man's grea:tes:t adventure, the 
flight into space. Less dramatic, bu:t equally important, this college 
will continue to supply competent men for the "everyday" tasks 
of engineering. 

We can look with pride at the achievemen:ts of this college in 
its first one hundred years. By our achievemen:ts, we can give the 
second one hundred years an auspicious beginning. 

PDG 

LARGEST ON WHEELS - Believed to be the largest 
portable transformer ever made, this giant was built 
by General Electric for the Louisville Gas and Electric 
Co. Forced-oil, forced air-cooled unit has four windings 
for connection to circuits of 138,000 volts, 37,000 volts, 
14,000 volts or any combination thereof. It is designed 
for emergency service or where maintenance work is 
needed. The 25,000-KV A transformer is 11 feet, eight 
inches wide, and 15 feet high, can supply needs of city 
of 60,000 people. 
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The Story of the Engineering 
College of Missouri 

"Let the columns stand - let 
them stand a thousand years, a 
memorial to the men who in their 
magnificent presence, l e a r n e d 
what life and duty are, to live the 
one and do the other. They will 
be a rallying point of future devo
tion and service to the University. 
And the sad columns will in fu
ture years prove of deep signifi
c,,,nce and impressive force upon 
the columns of new students 
growing ever longer as time pro
ceeds . ... " 

Hon. G. F. Rothwell 

The columns, the most photo
graphed objects in the Middle West, 
have indee:i become a sacred symbol 
of college life and traditions to the 
students of Missouri University. The 
history of the columns and the College 
of Engineering is a single history; as 
the significance of one has increased, 
so has the prestige of the other. Join 
us as we retrace the story of the col
umns and the College of Engineering. 

Missouri was only 19 years old 
when the young legislature passed the 
Beyer Act in 1839 establishing a free 
institution of higher learning. The site 
for the first building, which was to 
become Academic Hall, was selected 
by the Board of Curators. The corner
stone was laid in 1840, the first classes 
were held in 1841, and the first com
mencement was held in 1843 with two 
graduates. 

The early history of the University 
.of Missouri and the early struggles of 
the College of Engineering are closely 
linked; for in 1849 when the Univer
sity was just entering its tenth 'year, 
Acting President William Hudson, 
professor of astronomy and natural 
philosophy, offered a course in civil 
engineering which consisted of "Sur
veying, Leveling and Classical Topog
raphy." The University of Missouri 
was the first institution west of the 
Mississippi to offer any distinctly 
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engineering training. 
Formal engineering education dates 

from 1956 when the Board of Curators 
approved a chair of civil engineering 
and named Dr. Hudson to head the 
department. This was only three years 
after the establishment of the nation's 
first engineering professorship at 
Rensselaer Polytechnic Institute. Cre
ation of the chair in engineering here 
antedated the laying of the Atlantic 
cable ,bY one year, the Civil War by 
four years, the invention of the dyna
mo by ten years and of the telephone 
by twenty years. 

The course in civil engineering in 
1856 offered "The Structure of Roads 
and Railroads ( illustrated with instru
ments in the field including a theodo
lite for measuring angles in horizontal 
and vertical planes in land surveys, 
the first piece of laboratory equipment 

By CHARLENE KORANDO 
Ch. E., '59 

ever purchase:i by the University for 
the teaching of engineering) . In addi
tion, courses in physiology and anat
omy, logic and rhetoric, intellectual 
philosophy and Christian evidence, 
moral science and political grammar, 
Latin, French and German were re
quired of every engineering student. 
Such requirements would almost 
frighten the modern engineering stu
dent to some other vocation. Yet class
ical educators of the time said that 
engineering which dealt with the pro
duction of wealth and with the secur -
ing of physical comfort and leisure 
could not be thought of as higher edu -
cation and culture. 

In the fall of 1859 the curators 
approved a plan to reorganize the 
University into seven academic de
partments and three special courses of 

( Continued on next page ) 
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ENGINEERING COLLEGE 
( Continued from page 13) 

study called "schools," namely: a 
School of Scientific Agriculture and 
Mechanics, a School of Civil Engi
neering and a Normal School. But the 
following year the State Legislature, 
apparently prejudiced against prac
tical education as opposed to classical 
education, removed the Board of Cur
ators, dismissed practically the entire 
faculty including President Hudson 
and elected a new board. The new 
board promptly reduced the number 
of departments to five, causing havoc 
in the entire educational set-up. After 
this engineering education seemed 
doomed at Missouri. 

Then came the Civil War and utter 
disruption. Since most of the students 
left for service, all activities were sus
pended and the buildings were occu
pied by Civil War troops. Early in 
1862 the curators, face:! with a debt 
for faculty salaries and having no 
reliable source of income, were forced 
to discontinue normal operations. 

Prospects brightened, how ever, 
when Congress passed the Morill 
Land-Grant Act. Terms of the grant 
were formally accepted by an act of 
the Missouri Legislature on March 17, 
1863. Under its provisions the Federal 
Government provided 330,000 acres of 
land for the endowment of a college of 
agricultural and mechanical arts. This 
act eventually put an end to the preju
dices against utilitarian courses of 
study and the opposition of the legis
lature to non-classical curriculums. 
President Lathrop and four professors 
resumed their instruction without pay 
so that the terms of the Morill Act 
could be fulfilled. 

In 1864 Joseph C. Norwood, M.D., 
was appointed professor of natural 
science and natural philosophy and he 
again offered training in civil engi
neering. Dr. Norwood was the first to 
consider "statical and dynamical elec
tricity" as a sufficiently prominent 
natural phenomena to be included in 
the course in natural philosophy at 
Missouri. 

The Federal Government offered to 
detail Army Officers to the University 
to give instruction in civil and mili
tary engineering. To take advantage 
of this offer, the curators in 1868 
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establisheJ a department of civil and 
military engineering and provided 
that the degree of civil engineering be 
conferred on a student "who completes 
and pasEes satisfactorily examinations 
in algebra, geometry, c a 1 cu 1 u s, 
mechanics, astronomy, . chemistry, 
mineralogy, geology, descriptive geom
etry, military engineering, construc
tion of common roads, pikes, gravel 
roads, railroads, bridges, canals, slack 
water navigation, and the improve
ment of rivers and harbors." 

This was a milestone in the life of 
the University and marks the real be
ginning of the adaptation of scholastic 
education to the changing needs of so
ciety and the University's realization 
of the great service it could render the 
people of the state. 

Although the terms of the Morill 
Act had been accepted in 1863, it was 
not until February 24, 1870 that the 
legislature approved a formal act pro
viding that a College of Agriculture 
and Mechanic Arts be organized spe
cifically to promote "a liberal educa
tion of the industrial classes in the 
several pursuits and professions of 
life." The College of Agriculture and 
Mechanic Arts was to include a School 
of Engineering, a School of Analytical 
Chemistry and a School of Mines and 
Metallurgy. This step marked the 
transition of the University from the 
old-style classical college into a pro
gressive University. 

At this time a code of student con
duct was formulated to promote the 
good order and welfare of the Univer
sity. Each student was required to be 
present at the morning Chapel serv-

ices, to observe definite study hours 
and to conduct himEelf at all times as 
a well-bred gentleman. The student 
was given to understand that the Uni
versity was for the "good and indus
trious young men of the State and not 
for the idle and disorderly, the vile 
and the vicious." Students were 
strictly forbidden to enter billiard or 
drinking places, to carry concealed 
weapons, to use indecent language or 
to whistle within the University build
ing. 

As yet, the School of Engineering 
had no faculty of its own. However, 
Professor Norwood seemed to be tire
less in his efforts to secure funds for 
the purchase of laboratory equipment 
for experimental work. The records 
show no evidences of his success but 
in a report to the president in 1873 he 
mentioned the acquisition of an induc
tion coil, "the largest ever made," a 
Holtz static machine, an automatic 
arc lamp and a complete set of appa
ratus for illustrating wave motion. 
How he managed it is still an enigma. 

Other stout supporters of the pro
gressive policy of the University were 
Erastus L. Ripley, dean of the normal 
school who helped the new department 
by offering instruction in mechanical 
drawing and descriptive geometry 
and Paul Schweitzer, Prof. of Chemis
try and the first instructor to give a 
course in fuels, steam and the steam 
engines. A newcomer in mathematics, 
William A. Cauthorn "Uncle Billy" 
provided students and faculty with 
many a chuckle. One day he failed to 
see the appearance of the Polaris dur
ing an observation for time with the 
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meridian transit. After he had re
checked his calculation for the time 
and the setting of the vernier for the 
declination and still could not see the 
star he ran to Joseph Ficklin, profes
sor of astronomy, and excitedly told 
him that the star failed to appear in 
accordance with the ephemeris. Pro
fessor Ficklin went to the observatory, 
deliberately removed the lens cover 
from the transit telescope and held it 
up in front of Cauthorn. "Uncle 
Billy," not used to stronger language, 
said "I'll declare!" 

The School of Engineering was 
officially separated from the College 
of Agriculture in 1877 to become a 
division of its .own with Thomas J. 
Lowry, professor of civil and topo
graphical engineering, named its first 
dean. The School held its own faculty 
of nine members. In 1879 the School 
introduced a program under which it 
brought noted engineers to the campus 
for special lectures. These included 
such famous persons as Capt. James 
E,. Eads, designer and builder of the 
Eads Bridge in St. Louis, and George 
C. Pratt, noted railroad builder of 
that day who later became commis
sioner of railroads for Missouri. 

Electrical engineering as an integral 
part of engineering education was 
introduced in 1880 by Benjamin E. 
Thomas, Professor ,of Physics. In his 
course in physics he taught the few 
practical applications of electricity 
known at the time. This included in
formation on telegraphy, primary 
batteries and signalling. Bell's tele
phone and Edison's incandescent lamp 
were quite new then. 

Professor Thomas endeavored to 
get an appropriation for an Edison 
dynamo and lamps for experimental 
work and teaching, but the University 
had no funds for this equipment. 
However, Dr. Laws, the President of 
the University and a personal friend 
of Edison, influenced him to give one 
of the dynamos he manufactured to 
the School of Engineering. The Col
lege still owns this dynamo. A manu
facturer donated a steam engine to 
power the dynamo, and on January 
10, 1883, Professor Thomas and some 
of his students staged the first public 
demonstration of the incandescent 
lamp in Missouri and probably the 
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What sights these columns have seen! St. Pat's "Sarpent" of 1908. It is 150 
feet long. 

first in this part of the country. The 
full Board of Curators was present 
for the exhibit. 

At the request of the curators, 
Thomas and his students wired the 
University chapel in Academic Hall 
for electric lights. Thomas also 
installed the first telephone line in 
Columbia, running a line from the 
Boone County National Bank to the 
home of its president about a mile 
away. 

Thomas' energetic and imaginative 
work in the new field stimulated inter
est and enrollment in physics courses 
more than doubled in the next year. 
To meet the growing demand for com
petent men familiar with the scientific 
principles of electricity, the telephone, 
and allied lines, Professor Thomas 
recommended the establishment of a 
department of electrical engineering 
with a degree in that field. This was 
done by the curators in 1885. The first 
electrical engineering department in 
any American college was established 
just three years prior to this date at 
Massachusetts Institute of Technol
ogy. 

In accordance with the provisions 
of the Morill Act a department of 
mechanical arts was finally established 
at the University in 1891, but it was 
placed within the College of Agricul
ture. C. W. Marx, a well-known 
mechanical engineer, was appointed 
by the Board of Curators as the "su
perintendent of the newly created 
School of Mechanical Arts". 

On January 9, 1892 tragedy struck. 
Academic Hall, the first and principal 

building of the University, was com
pletely destroyed by fire. Ironically, 
the fire was apparently started by a 
short circuit in the electric wiring 
which Professor Thomas had installed 
in the chapel. By morning nothing was 
left of the building except the six 
stately columns which had graced the 
front entranceway. Fortunately, the 
new equipment was little damaged but 
most of the old equipment was 
destroyed. 

The fire proved a blessing in dis
guise - particularly for the School of 
Engineering. A sympathetic governor 
and a generous legislature, goaded by 
an aroused public, provided funds for 
new buildings. Of the six which were 
constructed immediately, one was the 
present Engineering Building, another 
was the Mechanical Arts Building, 
now a part of the engineering group 
and a third was a new power house. 

The session of 1892-93 was a mo
mentous one in the College of Engi
neering. The department of Mechani
cal Engineering was established on the 
same plane as civil and electrical. The 
school now had three departments, 
three degrees and three buildings 
which provided spacious quarters. 

Once again, an adversity befell the 
school. Its dean retired and the School 
of Engineering again lost its identity, 
being placed back under the College 
of Agriculture, to remain there for ten 
years. 

Nevertheless engineering education 
had been accepted within the realm of 

( Continued on page 28) 
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NEW DEPARTURES OF TOMORROW 

TOMORROW: A ribbon of poving unreels os this road-builder of the future turns open country into superhighway. 

/,, , - . ,.-- , /,,', 
.... - $ 

TODAY: New Departure ball bearings are used 
in power shovels, trucks and similar heavy-duty 
equipment, because they require no special attention 
and virtually no maintenance. Frequently they out
last the machine itself, 

What a simple matter road building would be if it were reduced 
to a single machine that levels, grades and paves . .. all in con
tinuous operations. 

Such future prospects are often made practical through New 
Departure ball bearings. With New Departures, moving parts are 
held in close alignment while handling loads from any angle. 
Delays for adjustment and maintenance are eliminated. That's 
because these ball bearings are designed for high capacity and 
manufactured to close precision tolerances ... by the company that 
has originated many of the greatest advances in ball bearings. 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

PARTURE 
BALL BEARINGS 

NOTHING ROLLS LIKI A IALL 

THE MISSOURI SHAMROCK 



Formula For Success 
What makes a man successful in 

his chosen field? How can the engi
neering student eventually achieve a 
prominent place in his profession? 
Perhaps the requirements for success 
could be combined in a mathematical 
formula . The purpose of this article 
is to examine this possibility from an 
engineering standpoint. 

No mathematical analysis of human 
behavior is available, and, so far as is 
known, success follows no basic nat
ural laws or principles. The only al
ternative is to enter the laboratory 
and obtain an empirical formula. In 
this case, the laboratory is the engi
neering world, and the tests consist 
of compiling data which have affected 
( or effected) the success of today's 
engineer. 

Perhaps the required components 
could be predicted in the following 
formula : 

S = [ET + J] I + KO 
where S 

E 
T 
J 
I 

K 
0 

Success 
Amount of Education 
Technical Knowledge 
Experience 
Interest 
Chance Constant 
Opportunity 

If a similar formula is attempted, 
the difficulties in obtaining it can 
readily be appreciated. But what re
sults do the actual tests show? 

The need for sound basic knowledge 
is stresse:! by all engineers and is re
garded as becoming more and more 
important as technology becomes 
more complex. Robert Doherty, form
er president of Carnegie Institute of 
Technology, was noted for trying to 
teach young engineers to recognize the 
principle upon which solution of a 
problem depended, in addition to 
knowing the principles. His Carnegie 
Plan, as it came to be known, was ar
rived at after he had met the problem 
in industry for many years and ex
perienced the same thing in his own 
career. 

The effects of education and ex
perience are very difficult to evaluate. 
While the most successful men have 
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had advanced education, there are 
certainly a number of exceptions. In 
many cases, experience has taken the 
place of education. One notable ex
ample is that of Senator Edward 
Flanders of Vermont. This man re
ceive::! only eight years of formal 
schooling, yet he has received honor
ary degrees from three great engineer
ing schools. He specialized in machine 
design and often wrote for technical 
journals. He rose to become president 
of a tool-making firm before embark
ing on a political career. Senator 
Flanders believes that engineering has 
been a great help in his present work, 
because the engineer has to face facts 
exactly as they are and cannot "let 
things work themselves out." 

Many of today's engineers were in
terested in telegraphy and machines 
during boyhood and pursued these 
hobbies. Is this a requirement for suc
cess? The example of Ole Singstad, 
builder of the Holland Tunnel, would 
seem to minimize this. His childhood 
was spent on a farm in Norway, far 
f r o m any engineering influence. 
Eventually, he became interested in 
roads and bridges and made his way 
to America after graduation from a 
Norwegian technical school. He engi
neered many New York City projects 
before becoming famous as chief en
gineer on the Holland Tunnel project 
and an authority in this field. 

What other ingredients are needed 
to make the successful engineer? Not 
to be overlooked is the matter of the 
engineer's interest and perseverance in 
his field. Probably no better example 
could be found than that of Arthur 
Rosen. After hearing a college lecture 
on the Diesel engine, he wanted to 
specialize in that field; but very few 
Diesel manufacturers were to be 
found in this country. He did not 
take another job, but waited until a 
Diesel position was open, all the while 
reading and studying the latest liter
ature on his specialty. Soon he be
came an authority in his field and the 
inventor of a fuel injection system for 
the Diesel. 

JERRY STAPLETON, EE '56 

A difficult question is that of the 
effect of luck on an engineer's career. 
Consider the case of Harold Wheeler, 
who believes he has had "good 
breaks" coupled with a good educa
tion. He spent much of his time be
fore college in his workshop, so that 
following his freshman year in college, 
he was able to build the so-called 
"neutrodyne circuit." Although Alan 
Hazeltine had independently built the 
neutrodync circuit at the same time, 
he turned part of the royalties over 
to Wheeler to finance the rest of his 
college education. By the time World 
War II broke out, Harold Wheeler 
had become vice president of Hazel
tine Corporation. After the war, he 
founded his own research laboratory. 

Many more examples could be sub
mitted, but the preceding point out 
some of the expected results. Some 
other important factors appear in the 
course of these tests, however. These 
include the fact that the top engineers 
knew what they wanted and related 
every effort to that goal, which is a 
step more than mere interest. It is 
also found that many possess a de
gree of aggressiveness and a sense of 
responsibility toward social, spiritual, 
and economic obligations. Much em
phasis was also placed on the engi
eers' having a good command of the 
English language, so that their ideas 
could be correctly expressed. 

What, then, is the result of this 
study? Because of the many unpre
dictable human factors, the only pos
sible conclusion is that no accurate 
formula for success can be obtained. 
However, since certain factors appear 
in almost every case without excep
tion, one may emphatically state the 
fol owing conclusions: 

1. The successful engineer had a 
goal in mind, and worked toward that 
goal. 

2. He learned to think clearly and 
to express his thoughts in an effective 
manner. 

3. He was a responsible citizen who 
developed qualities of leadership and 
tolerance. 
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Queen 

• • • 

o/ efove and Beaul'J 

and her atlendanb 
Hear ye! Hear ye! Laddies of the green; Noble St. 
Patrick has dubbed his Queen! 

The Queen of Love and Beauty has begun her reign! 
She is Evelyn W. Jones, known to her friends as 
"Susie". We wish to be on the best of terms with her 
and shall call her Susie. She is a charming brown
eyed lassie with a friendly smile and a gentle manner 
which makes her seem like the girl next door. The 
lucky people who really live next door to her are in 
Nelson, Mo. 

Susie is a freshman in the College of Arts and 
Science and has not decided what her major field of 
study will be. She is pledged to Delta Delta Delta 
Sorority but presently calls TD-5 her home in Colum
bia. Our queen is eighteen years old and is not engag
ed or "going steady". Knowing of the avid interest 
in figures which is common to all engineers, we ob
tained the following information concerning her. Susie 
is 5 feet 4 inches along the -vertical axis and weighs 
124 pounds. Her other measurements are 34-24-36. 

Susie likes the engineer's beards "because you can 
tell who the engineers are". Our only comment is 
"Burmashave!'' 

We wish to congratulate Susie on behalf of the 
Engineers; she is a fitting queen for our centennial 
year. 

JUDY RISSLER 

EVELYN, QUEEN OF LOVE AND BEAUTY 

Attendants to our queen must be attracti-ve and 
talented girls in their own right. Judy Rissler fulfils 
these requirements very well. She is not only lovely 
to look at but also to listen to, for she is an ac
complished singer. In addition to this she is an artist 
and does both portraits and landscapes in watercolor 
and chalk. This 20 year-old lass comes from Sedalia, 
Mo. and is a junior in the School of Agriculture, 
majoring in dietetics. She plans to be a dietitian after 
graduation. 

Judy has dark brown eyes and dark brown hair. 
She is a member of the Chi Omega Sorority and is 
not "attached". She attended Christian College for her 
freshman year but says she prefers the University be
cause of its "greater" supply of eligible young men. 
Of the beards she says, "They are funny". We agree 
but must add that they are also scratchy! 

For the statisticians here are some figures. She is 5 
feet 5 inches tall and weighs 11 7 pounds. Her other 
measurements are 37-24-36. 
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MARY JANE IMMERTHAL 

Janie, as she is known to her friends, is a fair hair
ed young lassie whose beauty might best be described 
as "classic". She has blue eyes, blonde hair and all of 
the other attributes which make a graceful picture 
for the lucky laddies to behold. She is a seni,or in ele
mentary education and is minoring in music and Eng
lish. After graduation, she hopes to teach. 

Janie is twenty-one years old and is a member of 
Kappa Alpha Theta Sorority. She has lived in Colum
bia twenty of her twenty-one years, having spent one 
year in St. Louis. Before entering the University, she 
attended Stephens College. When asked for her opin
ion of the engineer's beards, she said "The beards go 
along with engineer's week, but the men are more at
tractive without them."?? We cannot help but won
der if Janie has ever had an opportunity to compare 
pictures of "Honest Abe", with and without beard. 

Janie is 5 feet 4 inches tall, weighs 110 pounds and 
measures 34-23-34. 

BETTY RAE PHEIL 

A petite and pretty miss, Betty Rae is nineteen 
years old and is a sophomore. She is majoring in cos
tume design and hopes to do this type of work for the 
movies and television. Betty likes t-o read (fall in line, 
intellectuals) and to ice skate (fall in line, atheletes). 

When queried as to what she thought of the beards, 
she replied, "They seem very romantic." At what 
distance? Betty is from St. Louis where she graduated 
from Ri·verview Gardens High School. She is now a 
member of the Gamma Phi Beta Sorority. She is 5 feet 
4 inches tall, weighs 115 pounds and measures 35-
22-36. Her eyes and hair are a matching dark brown. 

In summary, we wish to say "WOW" and to thank 
all of the girls who have honored us by participating 
in the St. Patrick's activities, 1956. 

AILEEN FAUROT 

Aileen is a charming young lady with a sparkling 
personality and a perpetual smile. She has blue eyes 
arid light brown hair and is a "home town girl", hav
ing attended Hickman High School in Columbia. Cur
rently enrolled as a sophomore in the College of Ed
ucation, she is majoring in speech and dramatics. She 
plans to teach in high school after graduation (where 
do we enroll?). Aileen is a member of Kappa Kappa 
Gamma Sorority and is an " outdoor" girl. She likes 
swimming, dancing, water-skiing and spectator sports. 
Her favorites are basketball, baseball and football "of 
course". Her father is Don Faurot, the famous coach 
of the Missouri Tiger football team. She is 5 feet 6 
inches tall, twenty years old and weighs 112 pounds. 
The "signals" are 35-23-35. When asked if she knew 
the meaning of "Erin Go Braugh", she provided a 
classic answer. She guessed that it meant "Let's go 
drink beer". 
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NEWSTUFF 

By DANIEL R. CAPPS, B.S., E.E., '56 

The newly-christened USS Sara
toga, fitted with a propulsion system 
built by General Electric, is the 
world's most powerful warship. 

The Saratoga's propulsion equip
ment, first of its kind, will develop 
over 200,000 horsepower, surpassing 
that of her sister ship the USS For
restal and the luxury passenger liner 
SS Unitd States. It will push her 
60,000 tons through the water at a top 
speed "in excess of 30 knots" or more 
than 34 miles per hour. 

The turbines for the equipment will 
operate at the highest combination of 
steam temperatures and pressures of 
any vessel built for operating use. 

Specifications called for the devel
opment of many new designs and pro
duction techniques. This was particu
larly true with regard to the propul
sion equipment which required a com
ple:ely new design for turbines and 
gear. 

The mam propulsion equipment, 
which consists of four cross-compound 
turbines and four double reduction 
gears, was built at the G-E's Medium 
Steam Turbine, Generator and Gear 
plant in Lynn, Mass. 

With the use of the highest combin
ation of steam pressures and tempera
tures in her propulsion turbines, the 
SARA TOGA is designed to operate 
with the greatest efficiency ever 

. attained in a large naval vessel. Light
er and less bulky than World War II 
types, these turbines also will develop 
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SHIP DRIVE-General Electric craftsman 
checks bearing seats for main propulsion 
gears of USS Saratoga, Navy's newest, most 
powerful carrier. Chromium, molly, nickel 
alloy gears are half the weight of earlier 
types. GE built turbines and gears. 

more horsepower and will operate at 
higher efficiencies. In addition, these 
new type turbines will enable the 
SARA TOGA to steam efficiently at 
full power as well as at lower cruising 
speeds. 

The alloy steel propulsion gears, 
which connect the turbines to the 
SARATOGA's four propeller shafts 
and allow both the turbines and the 
giant propellers to operate at most 
efficient speeds, are also of a new 
lightweight design. Notwithstanding 
their size and rating, these gears are 
50 per cent lighter over-all than if 

they had been built according to 
World War II design. This means the 
SARA TOGA has an increased capac
ity for thousands of gallons of avia
tion fuel or increased cruising radius. 

These gears were built to totally 
new standards of precision manufac
turing. Special measuring devices were 
required to check accuracy during 
manufacture. Load tests for the gears 
included operation at full power and 
full speed. In other tests the gears 
were successfully subjected to an 
equivalent of several years of normal 
operation. 

MOST POWERFUL-Equipment built by General Electric makes the new USS 
Saratoga the world's most powerful ship (over 200,000 hp) and the most efficient 
to operate. Top speed is over 30 knots. Ship is of Forrestal class. 
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An over -all feature of this newly 
· designed marine power plant is its 
compactness. Although propelling a 
vessel almost five city blocks long and 
more than a block wide, this equip
ment occupies no more space than a 
small corner lot. In fact, the SARA
TOGA's machinery spaces will occupy 
approximately 500,000 cubic feet of 
space, less than 8 per cent of the ship's 
total cubic footage. 

Steam for the propulsion turbines, 
ship's service and auxiliary turbine
generators, plane catapults, and other 
ship's equipment using steam is 
supplied by eight giant oil-fired boilers 
built by Bab.cock and Wilcox. 

Control of the boilers, turbines, and 
other elements of the SARATOGA's 
propulsion plant is almost entirely 
automatic. Operations are directed 
through push buttons and levers from 
air conditioned control rooms in the 
engineering spaces. These controls are 
similar to those used in a modern elec
tric power plant. 

Construction of the SARA TOGA 
was begun at the New York Naval 
Shipyard in December 1952. Recently 
christened, she is scheduled to be com
pleted and commissioned early next 
year. When completed, in addition to 
the most powerful propulsion equip
ment, she will contain several other 
advances in aircraft carrier design 
aimed at keeping pace with the rapid 
evolution of naval aviation, including 
angled flight deck and steam cata
pults. 

Power for servicing jet aircraft 
aboard the ship will be supplied by 
two newly-designed high speed, direct 
connected turbine-generator sets built 
by G. E. 

Each of these sets is rated 600 kilo
watts, 400 cycles, 1,000 volts, and 
operates at a speed of 12,000 r.p.m. 
The turbine is directly connected to 
the generator without any interme
diate gear reduction. 

The sets are of the "package" de
sign with the turbine and generator 
mounted on a condenser which forms 
the base for the set. This type of con
struction makes a more compact, rug
ged lightweight unit, easier to install 
and maintain. 

Controls for these units are grouped 
to simplify starting and operation. 
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"HOT" HEAD-Rubber head devised by General Electric scientists and engi
neers at the AEC's Hanford, Wash., atomic plant is used to test face masks that 
must protect workers fmm radioactive contamination. Human breathing is simu
lated by multiple pumps fitted to the device. A filter inside the head's "windpipe" 
collects radioactive particles that find their way through the maslr- Thus, a gage of 
a mask's efficiency is obtained. 

Metallic type shaft and valve stem 
packings are used throughout the 
equipment for longer packing life. The 
trip throttle valve and back pressure 
trip are hydraulically actuated, mak
ing them highly resistant to shock. 
Steam is admitted to the turbine 
through the lower half turbine casing 
with a newly-designed valve chest 
having an integral first stage qozzle, 
thereby decreasing the number of high 
pressure steam joints. 

Another new feature on the sets is 
the fully-enclosed water -cooled gener -
ator with the cooling element mounted 
below the generator. This simplifies 
installation piping and saves space. 

G. E. is building similar equipment 
for planned sister ships of the Forres
tal class, the USS RANGER, USS 
INDEPENDENCE and USS CON
GRESS. 

IMPACT GUILLOTINE FOR 
TESTING SHOCK RESISTANCE 

To a metallurgist, the Charpy 
Notch Impact test is as familiar as 
the chemical symbols Fe, C, and 0. 
Although long used as a method for 
determining the transition point be
tween ductile and brittle zones of 
metals, the method has some major 
disadvantages. For example, sample 
preparation takes considerable time 
and a V-shaped notch must be accur
ately machined 79 mils deep into one 
side of the small sample. A pendulum
type apparatus breaks the sample by 
swinging a weight against it. Final 
data is in the form of a graph with 

impact energy for rupture plotted 
against the temperature of the sample. 
Even after elaborate preparations and 
careful technique, the exact tempera
ture of the transition is not clearly 
defined. 

A new method now being used by 
materials engineers at the Westing
house Electric Corporation uses an 
impact guillotine and a much larger 
sample, 14 inches long by 3 ½ inches 
wide, by 1 inch thick. Instead of the 
notch, a weld bead is put on the bot
tom side of the sample and an arti
ficial crack put into this weld by 
means of an abrasive cutting wheel. 
A standard weight is dropped on sam
ples at various temperatures and the 
transition temperature readily brac
keted within a narrow range. F,or ex
ample, if trials at minus 20 degrees F 

( Continued on page 38) 

21 



McDonnell "Voodoo", the most powerful jet fighter ever built in 

J.57 POWERED AIRCRAFT 

MILITARY 

F-100 FBU 

F-101 A3D 

F-102 B-52 

F4D KC-135 

COMMERCIAL 

Boeing 701 

Douglas DC-B 

MECHANICAL ENGINEERS are concerned with 
many phases including experimental testing 
and development, mechanical design, stress 
and vibration analysis, combustion research, 
heat transfer and nuclear reactor development. 

AERONAUTICAL ENGINEERS work on innumer
able internal and external airflow problems 
concerned with design, development and 
testing of aircraft powerplants. Some who 
specialize in analytical engineering forecast 
engine-airplane combinations a decade in 
advance of design. 

ELECTRICAL ENGINEERS directly contribute 
their specialized skills to the analysis and 
development of controls, systems and special 
instrumentation. An example is the " Plotto
mat" which automatically integrates and plots 
pressures, temperatures and air angles in 
performance testing. 

create the top aircraft engines 

An aircraft powerplant is such a complex machine 
that its design and development 
require the greatest variety of engineering skills. 
Pratt & Whitney Aircraft's engineering team 
has consistently produced 
the world's best aircraft engines. 

The best planes are always designed 
around the best engines. Eight of the most 
important new military planes are powered by 
Pratt & Whitney Aircraft J-57 turbojets. 
The first two jet transports in the United States 
will use J-57s. Further, no less than 
76 percent of the world's commercial air transports 
are powered by other Pratt& Whitney Aircraftpowerplants. 

Such an enviable record can only be built 
on a policy which encourages, recognizes and 
rewards individual engineering achievement. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT . 
·' 

foremost 

.... ~ ... ;,..'i:~-.....~"<-.,..,, 

CHEMICAL ENGINEERS, too, play an important 
role. They investigate the chemical aspects of 
heat-producing and heat-transferring mate
rials. This includes the determination of 
phase and equilibrium diagrams and exten
sive analytical studies. 

METALLURGISTS investigate and develop high 
temperature materials to provide greater 
strength at elevated temperatures and higher 
strength-weight ratios . Development of 
superior materials with greater corrosion 
resistance is of major importance, especially 
in nuclear reactors. 

WORLD'S MOST POWERFUL production air
craft engine. This J-57 turbojet is in the 
10,000-pound thrust class with considerably 
more power with afterburner. 



MIZZOU MEMOS 
Career Sketch: Wayne H. Lowry 

Wayne H. Lowry was graduated in 
1933 with a B.S. in Engineering. He 
was born on a farm near Lucerne, 
Missouri, and attended high school at 
Newtown, Missouri. Following gradu
ation from the University of Miss:::;uri, 
he was employed as camp engineer in 
emergency conservation work at Al
bany, Missouri. In 1933, with the de
velopment of Sangamon River Project 
near LeRoy, Illinois, he was appointed 
assistant erosion specialist with the 
Soil Erosion Service. When this proj
ect was changed to Soil Conservation 
Service in 1935, he was made assistant 
agricultural engineer and continued 
with this work until 1943. 

Wayne H. Lowry 
' In 1943 Mr. Lowry began his em-

ployme~t with the International Har
vester <;::ompany as a technical writer 
of ordn~nce manuals in the Consumer 
"'Relations Department. In 1947 he was 
transferred to Farm Practice Research 
Section of the Consumer Relations 
Department where he now is presently 
employed as a Farm Practice Re
search Consultant. He is directly re
spqosible for investigation and study 
of agricultural developments to sup
ply advice and counsel relative to 
farming practices and to assist in the 
preparation of recommendations af-
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By SHELTON EHRLICH, M.E. '56 

fecting engineering developments of 
agricultural machines a n d th e i r 
attachments. He maintains close con
tact with state, federal and private 
agricultural research groups and k-=eps 
informed of their activities for the 
purpose of obtaining the latest infor
mation on agricultural developments 
and practices. 

Mr. Lowry has continued to make 
S;Jecial studies of soil management and 
fertilization. In the past year he has 
made use of radioisotopes to improve 
fertilizer placement. For example, 
radioactive phosphorus is b2ing used 
as a field laboratory tool in testing 
fertilizer distributing mechanisms on 
corn planters and other fertilizing 
equipment. He is p'.anning to develop 
more techniques in the use of other 
radioisotopes as a tool to measure effi
ciencies of tillage tools and other agri
cultural machines. 

Career Sketch : F. H. Wiley 
F. H. Wiley, General Supervisor of 

Materials Handling Rese3.rch started 
with International Harvester Com
pany on June 16, 1930 as Junior 
Executive student. 

He was born on a Salt River bottom 
farm located north of Holliday, Mis
souri . He graduated from Holliday 
High School in 1926 and entered the 
University of Missouri on a scho'.ar
ship. He graduated from the College 
of E,ngineering in June, 1920 with a 
Bachelor of Science degree in Mechan
ical Engineering. Prior to graduation, 
he worked during summer vacations 
and had a variety of experiences work
ing in automotive plants, farm work 
and road construction. 

After starting with International 
Harvester in 1930 at the Deering 
Plant, he was transferred to McCor
mick Works in the same capacity as a 
student. During this student training 
period which lasted three years, every 
phase of implement manufacture was 
explored. As this was a time of serious 
financial depression, jobs were scarce 
and every effort was made to utilize 

engineers in any capacity in order that 
they might be available when produc
tion was resumed. Typical jobs held 
during this period were foundry mold
er, machine operator, machine assem
bler, and personnel investigator. The 
position of personnel investigator was 
of particular interest because of the 
social service work required to investi
gate the needs of the unemployed at 
Harvester and making recommenda
tions for their care until they could be 
reemployed. 

F. H. Wiley 

In June, 1933, he was married to 
Helen Glasscock, a childhood neighbor 
who attended Kirksville State Teach
ers College and taught in rural grade 
schools in Missouri. 

The next few years were spent in a 
variety of occupations such as assist
ant shop foreman, production depart
ment and planning engineer. In this 
capacity he was engaged in developing 
estimates of cost and methods of man
ufacture of new Harvester products. 

During the 2nd World War, he 
worked on a number of different com
mittees planning the production of 
ordnance material and later was 
assigned as a Harvester representative 
to a Central Committee with members 
from a number of companies such as 
Pontiac Motors, Westinghouse, Amer
ican Can Company and Harvester to 
establish specifications and manufac
turing methods for aerial torpedoes. 
After the war, he was assigned the re
sponsibility of chief draftsman in the 

( Continued on page 40) 
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AILEEN FAUROT 
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MARY JANE IMMERTHAL 

MAR 22 1956 

Photos by Jerry Herdan 
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Our Queen 

{and the /ef fow:J 
who elected her) 

Pie by Herdan 

Evelyn presents the lesson of the week. 

Pie by Proctor 

Here we see our Queen to be as she is being interviewed by three very astute 
young engineers. From left to right we see Dan Capps ( overcome by the excitement 
of it all), Evelyn (laughing heartily as she views what you see in the picture be
low), Bill Marshall (in complete command of the situation) and Bob Combs (demure
ly gazing at the floor as he thinks of a question). 

Pie by McLaughlin 
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How the Bell 
Solar Battery 
Converts 
Sunlight into 
Electricity 
Another example of the 

pioneering opportunities 

for engineers at 

Bell Telephone Laboratories 

In a career with Bell Telephone Laboratories, 
young engineers and scientists can expect to take 
part in pioneering radically new developments in the 
field of communications. One such development is 
the Bell Solar Battery. 

Like the transistor, the Bell Solar Battery was in
vented by Bell System scientists. Indeed, it was the 
study of semiconductors which revealed the fact that 
sunlight could induce the movement of electrons in 
silicon and thus create electric current. 

The basic unit of the Bell Solar Battery is a thin 
disc compounded of two kinds of treated silicon. The 
body of the disc is silicon with a trace of arsenic to 
provide negative potential. Into this body boron is 
diffused, to a depth of less than 1/ 10,000 of an inch, 
providing positive potential. The junction of these 
layers of treated silicon is the "p-n" junction. Equi
librium between the p and n regions is upset when the 
disc is exposed to sunlight, which jolts electrons free, 
and causes them to move across the p-n junction. The 
charges pass through contacts, and current - though 
a small amount - flows. 

In the past year, the efficiency of the Bell Solar 
Battery has been increased from 6 to 11 %. Right 
now, in Americus, Georgia, the battery is being used 
experimentally to power a r·ural telephone system. 
And more widespread application is in the offing. 

The Bell Solar Battery is one of many develop
ments underway in the Bell System to improve 

America's telephone service. The special role of Bell 
Telephone Laboratories in forwarding the exciting 
search for tomorrow's better telephone service is 
creating many fine career opportunities for young 
scientists and engineers. Your placement officer can 
give you more information about careers with Bell 
Telephone Laboratories, and also with Bell Tele
phone Operating Companies, Western Electric and 
Sandia Corporation. 

The Bell Solar Battery consists of 432 silicon discs wired 
together. It is mounted on telephone poles to catch prevailing 
sunlight, and on a sunny day can produce 10 watts. Excess 
energy is Jed into storage batteries, to be used at night or in 
bad weather. 

BELL TELEPHONE SYSTEM 
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WHAT'S THE TREND I 

IN PRODUCT 
DESIGN? 

It affeds your future 
as a development engineer 

INDUSTRY'S forecasts predict con
stantly growing competition for cus

t0mers. As a result, t0morrow's designs 
will be based on two major premises: 
dependability and cost. 

With rising costs of materials and 
labor, industry is searching for ingen
ious engineers to show them how to 
develop and manufacture their prod
ucts at a profit ... and still keep selling 
prices down. 

The engineer who knows how tO use 
materials like welded steel tO eliminate 
unnecessary cost will command key 
positions in industry. Welding bolds 
the answer to many design dilemmas 
where costs must be cut and products 
made stronger, more rugged. 

WELDED STEEL 
DESIGN 
Cost 65¢ 

The example shows how one machine 
component has been made more dur
able ... yet the cost was cut from 85¢ to 
65¢ a piece. Because of steel's higher 
strength, greater rigidity and lower 
costs, similar reductions in cost are pos
sible in virtually all products now made 
from gray iron. 

Latest design ideas in changing over 
parts from gray iron to steel are avail
able tO engineering students by writing 

THE LINCOLN ELECTRIC COMPANY 
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Cleveland 17, Ohio 
The World's Largest Man11/act11rer of 

Arc Welding Equipment 

ENGINEERING COLLEGE 
( Continued from page 15) 

higher education, and the School of 
Engineering at the University of 
Missouri had received recognition 
from professional societies and organi
zations. In 1902 the Alpha Chapter of 
Missouri of Tau Beta Pi was estab
lished at the University with eleven 
charter members. This honor society 
was a constant inspiration to students 
in engineering. 

New scientific developments were 
requiring introduction of new curric
ula. The University adapted its 
courses to the needs of professions 
and the demands of industry. Chemi
cal engineering was established as a 
department in 1903 and soon became 
one of the important divisions of en
gineering education at the University. 

By 1904 the enrollment in engi
neering had increased to such an extent 
that the curators established an office 
of junior dean of engineering on a 
trial period of three years. The chair -
men of the three departments, Profes
sor H. B. Shaw of electrical engineer
ing, Professor Putnam Spalding of 
civil and Professor A. M. Green of 
mechanical each served a year in this 
capacity. These men proved to the 
curators the wisdom of the separation 
and at the end of the three-year pe
riod the School of Engineering was 
again separated from agriculture with 
Professor Shaw as dean. 

Because of the vision and fine co
operation of these pioneer leaders, the 
College of Engineering was prepared to 
meet the ever multiplying demands of 
industry for men with a thorough 
knowledge of physical and chemical 
phenomena and of the laws governing 
their relationships. The separation 
injected into the faculty and student 
body a new spirit of self-reliance and 
strong determination to make good. 

Just as the columns stand on the 
quadrangle in solemn grandeur as a 
tribute to the superb contributions of 
the deans and professors, the sham
rock reposes above the main entrance 
of the Engineering building as a trib
ute to the superb contributions of a 
group of jovial students. 

In relating the story of the Sham
rock and the Saint Patrick tradition, 

it is difficult to separate legend from 
fact. We have attempted to recon
struct the most probable sequence of 
events which occurred on that memo
rable day of March 17, 1903. 

It was a few days before St. Pat
rick's Day of 1903 and the young 
men's fancy had turned to thoughts of 
cutting class. A group of senior engi
neers were gathered in front of the 
engineering building. The conversa
tion drifted to the same old subject 
for this was the time of the year when 
Professors seemed bent on working 
the engineers to death. They were la
menting the fact that it was a long 
time between holidays when s.ome 
ingenuous soul came up with the idea 
that as St. Patrick had engineered the 
project of getting the snakes out of 
Ireland, he was the first engineer and 
it was only fitting that his birthday 
be observed as an engineer's holiday. 

The Blarney Stone 

"Erin Go Braugh" translated into 
English could only mean one thing, 
"St. Patrick was an engineer!" (Ed. 
note - It means "Ireland Forever" 
in Ireland .) The idea was immediate
ly recognized as being an inspired one 
and the group set out to notify the 
other engineers. Leo Brandenburger 
set forth the first St. Pat proclama
tion which reads as follows: -

"WHEREAS, It has been the cus
tom of certain uninformed ministers 
of the gospel to declare at various 
times the practices and beliefs of 

( Continued on page 32) 
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College graduates develop their skills ... 

growing with UNION CARBIDE 

OD□l 
@r 

. . 
IN TITANIUM RESEARCH ... 

"After graduating in 1951 with an M.S. in metallurgical 
engineering, I joined the Metals Research Laboratories of 
Electro Metallurgical Company. Some of my research in 
corrosion behavior and notch sensitivity resulted in a patent 
for a stainless steel. In 1954 I was promoted to Section 
Leader, supervising research projects in titanium and other 
reactive metals." 
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IN ATOMIC ENERGY ... 

"I graduated in '51 with a B.S. in physics and mathematics. 
Because of my interest in atomic energy I joined Union 

• Carbide Nuclear Company at Oak Ridge in April, 1954. 
• By November of that year I was classified as a Junior Physicist. 
• I now supervise the operation of mass spectrometers used to 
• analyze radioisotopes produced in atomic reactors here at 

Oak Ridge." 

.................................................................................... 

-
IN METALLURGICAL CONTROL ... 

• "I'm a metallurgical engineer, Class of '49. I started at 
• Haynes Stellite Company as a Development Engineer in 
: high-temperature alloys, and in 1953 became Shift Foreman 
• in the Metallurgical Control Department. Recently I was 
• promoted to General Foreman, responsible for the Chemical, 
• Spectographic, Material Release, and X-Ray Departments 

"I'm an electrical engineer, Class of '51. I started in Works 
Engineering at a National Carbon Company plant. A year 
later I transferred to a location where Works Engineering 
covered three plants, and soon became Engineer on important 
development projects. I was recently promoted to Assistant 
Head of the Product and Process Control Laboratory at 
one of the plants." • and the Test Laboratory." 

THEY ARE KEY MEN WITH A FUTURE ••• 
If you are interested in a future in production, development, research, engineering, or 

technical sales, check the opportunities with any Division of Union Carbide. Get in touch 

with your college placement officer, or write directly to : 

UCC DIVISIONS INCLUDE ••• 

• Bakelite Company • Carbide and Carbon Chemicals Company 

• Electro Metallurgical Company • Haynes Stellite Company 

• Linde Air Products Company • National Carbon Company 

• Silicones Division • Union Carbide Nuclear Company 
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UNION CARBIDE 
AND CARBON CORPORATION 

[IT!! 
Industrial Relations Department, Room 406 

30 East 42nd Street, New York 17, N. Y. 



How To Conduct A 
Laboratory Test 

Each student has a definite task and 
is equipped to perform it. 

1 

Get those serial numbers, too! 

Simulate actual operating conditions. 

30 

5 

By FRANK EGGERS, M.E., '56 

LEROY ANDERSON, M.E., '57 

Before proceeding with the test, determine all constants. 

4 

Take all measurements as accurately as 
possible. 
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7 
Know your job 

8 

~ 

Be sure everyone g of the data. ets a copy 

9 

Be original 

MARCH, 1956 

10 
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Destroy all bad data 

Plot graphs accurately 
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ENGINEERING COLLEGE 
( Continued from page 28 ) 

our worthy St. Patrick, it was deem
ed advisable that the question of 
his origin and his life should be 
definitely and forever settled, and 
WHEREAS, The investigation has 

proved eminently successful, the re
sult of which was to establish be-

yond any doubt or council that St. 
Patrick was an Engineer, it is there
fore 
RBSOL VED, That it is the sacred 
duty of each and every engineer to 
observe in a manner most fitting 
the glorious memory of our most be
loved disciple, and it is further 
RESOLVED, That every engineer, 
senior, junior, sophomore and fresh
man, do each year on the day of 
St. Patrick refrain from all duties 
and attendance upon classes and 
spend the day in observing the 
memory of our pioneer brother. It 
is theref,ore 
RESOLVED, That each year in the 
Department of Engineering, on the 
day of St. Patrick a holiday is de
clared. 
Signed: Senior, Junior, Sophomore, 
Freshman." 

The reader will recall that at the 
time it was customary to have Chapel 
in the librar.y every morning. Inas
much as St. Patrick was to be their 
Patron Saint the Engineers went to 
Chapel. That was the first time most 
of them attended the service. 

After Chapel the hundred or so 
students participating gathered at the 
columns amid a great deal of yelling 

The Grand Kowtow of 1905 

and cheering. A few students brought 
band instruments and joined in the 
noise making. Finally, President Jesse 
came charging down the steps from 
the President's House and declared 
that the holiday was illegal and the 
students taking part would be dis
ciplined. Meanwhile the band had 
started toward the Eighth Street en
trance to the campus. President Jesse 
ended his harangue by stating that 
gentlemen would return to their class
es and rowdies would follow the band. 
Most of the engineers followed the 
band up-town. They also visited the 
two girl's schools, Christian and Ste
phens College. The originators, in
cidentally, got an additional "holiday" 
of one week. 

The 1904 St. Patrick doings were 
organized and directed by the 1905 
class, then juniors. Professor Green, 
who had taken the demonstration of 
the previous year as a personal af
front, threatened to fail any student 
in his classes who was not present on 
March 17. Many seniors who were 
taking his mechanics course for the 
second time could not afford the 
flunk. 

Months before March 17, 1905 the 
engineering students began to lay 
plans for the celebration. It was de
cided that St. Patrick himself would 
appear and receive the homage of his 
followers. That morning the Engineer-

( Continued on page 34) 

St. Pat's Queen Portraits 
by Leeon Smith, Photographer 
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At David Sarnoff Research Center, Princeton, N. J., RCA tests one of loudspeakers used in new high fidelity" Victrola" phonographs. 

RCA creates a new kind of high fidelity 
in the silence of this room 

In this room you can hear a pin 
drop. The jagged walls absorb alien 
noise so that delicate instruments 
can make sure reproduced sound 
matches the original as closely as 
possible. · 

Thus a new kind of high fidelity 
is born-and brought to you for the 
first time in new RCA Victor Ortho
phonic "Victrola" phonographs. 
Listen! Here is distortion-free per-

formance through the range of 
audible sound. Here is more music 
than you've ever heard before. Here 
is the ultimate in high fidelity. 

The skill behind new Orthophonic 
"Victrolas" is inherent in all RCA 
products and services. And continu
ally, RCA scientists strive to open 
new frontiers of "Electronics for 
Living" -electronics that make life 
happier, easier, safer. 

RADIO CORPORATION OF AMERICA 

Electronics for Living 
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WHERE TO, 

MR. ENGINEER? 

RCA offers careers in re
search, development, design, 
and manufacturing for 
engineers with Bachelor or 
advanced degrees in E. E., 
M. E. or Physics. For full 
information, write to: Mr. 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J. 
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for America's young 
engineers with capacity for 
continuing achievements in 

radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower ... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec
ognition ... to achieve advance
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity ... its Jong
range program and generous em
ployee benefits. See your Place
ment Officer today for further in
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN -

Radio Communication Systems 
Electron Tubes 

Microwave Components 
Electronic Countermeasures 

Air Navigation Systems 
Missile Guidance 

Transistors and other 
Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 

Wire Transmission Systems 

Federal 
Telecomm11nicatio11 

./dJoratoriesltit!J 
A Division of International 

Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 

ENGINEERING COLLEGE 

( Continued from page 32) 

ing Department marched to Chapel in 
a body. St. Patrick was there in his 
regalia carrying a primitive level 
made from willow sticks. After the 
convocation the 'Guards' repaired to 
the Engineering Building where the 
grand 'Kow-Tow' was held. This 
formed the most impressive and im
posing spectacle of the occasion. As 
St. Pat appeared the 'Guards' assum
ed an attitude of profound reverence 
- hats off, kneeling down, with noses 
deep in the sod - while St. Patrick 
holding his transit in a solemn bene
diction, dedicated and forever conse
crated St. Patrick's Day as an En
gineering Holiday for the observa:1ce 
of the ceremonies enacted and es
tablished on this occasion. Some en
terprising photographer caught a fine 
rear view with all the student poste
riors pointing skyward, St. Pat with 
his upraised cane and Professors De
foe, Williams, Shaw and other spc:c
tators in the background with amused 
smiles on their faces. 

Possibly this ridiculous posture of 
the engineers in the Grand Kow-Tow 
served to divert the discipline com
mittee from a position of sternness to 
one of amused tolerance. None of the 
engineers were discipline::! this year 
and the St. Patrick's legend became 
firmly established. 

In 1906 the "Blarney Stone" bear
ing the marks of evidence that St. 
Patrick was an engineer was "discov
ered" by Veit Aull Hain of the civil 
engineering class of 1906, during the 
excavations for the foundations of the 
engineering annex building. For this 
reason the festivities this year were 

more elaborate. A reincarnated ~·
Patrick arrived by airship which, we;1 
guarded, was exhibited with great 
pride by the engineering students. 
Posters printed in green announced 
the arrival of the good old patron 
Saint of the engineers. After the 
Grand "Kow-Tow'' was performed, 
each senior came forward and as he 
knelt and kissed the Blarney Stone 
was properly dubbed a Knight of St. 
Patrick. The ceremo:1y was concluded 
with the singing of the well-known 
Missouri Engineer's song. 

The first issue of The Shar:1rock 
appeared at the 1906 cel2bration as a 
pamphlet in a green cover ( about 
4" x 7") and printed in gre2n ink. It 
was dedicated on the flyleaf "To St. 
Patrick the perfect integral whose 
first derivative was an engineer." 

The high point in the 1907 cele
bration was that Professor Arthur M. 
Green, Jr., who had so fiercely re
sented the affairs of 1903 and 1904, 
was dubbed as a Knight of St. Pat
rick, Honorary, summa cum laude, 
the first to receive this honor. Presi
dent Jesse had so far relented by 1907 
that he not only approve:! the March 
17 holiday for the engineering stu
dents, but he grante:1 the whole Uni
versity an hour recess during the 
morning ceremony on the campus. 

The students who started the cele
bration in 1903 as an unscheduled 
frolic did not suspect that there was 
a perfectly legitimate reason for mak
ing March 17 a holiday. But perhaps 
the reader will recall that it was on 
March 17, 1863 that the endowment 
of land for a College of Agriculture 
and Mechanic Arts by the Federal 

( Continued on page 36) 

CORSAGES OF ALL KINDS 
FOR ST. PAT'S BALL 
Official St. Pat~ 

~~ 
We Grow Most of Our Own Flowers 

Member F.T.D.A. 

25 on the Strollway 
Phone 2-3151 
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Four top scientists d iscus s creative thinking before fellow research m en a nd 
engineers a t a J oint T echnical C onference held in French Lick, Indiana, by 
Standard Oil and its affiliates. Panel m embers were, left to right above, E. L . 
d 'Ouville , G . W. Rit t er , P. C. White, and T. A. Abbott. Moderator was 
J oseph K. R ober t s , left inset , general m anager of research and development 
for the parent compa ny . 

The Very Idea! 
PETROLEUM scientists and engineers have 

a habit of coming up with the very idea to 

solve a problem at the very moment it is 

needed. They have created hundreds of 

new products and have improved others, 

putting the petroleum industry in the van 

of American industrial progress. 

The contributions of Standard Oil scien

tists, working in extensive laboratories 

and with the finest equipment, have been 

outstanding. To give them even greater 

opportunity to exchange and develop ideas, 

Standard Oil uses the most modern tech-

mques for stimulating creative thinking. 

Groups of our scientists now meet in 

informal and relaxed creative sessions. 

Through " brainstorming" and similar de

vices, they contribute fresh, new thinking 

to the solution of specific problems. These 

men are creative by nature, and they 

"pop" even more ideas, faster, at sessions 

where one idea stimulates another. 

In such an atmosphere of progress, 

young scientists and engineers find great 

opportunities to make positive contribu

tions and build interesting careers. 

Standard Oil Company 
910 South M ichigan Avenue, Chicago 80, Illinois 
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ENGINEERING COLLEGE 
( Continued from /).age 34) 

g:wemment was unanimously accept
ed by the General Assembly of Mis
souri. It was appropriate, therefore, 
to celebrate this date in a fitting man
ner. 

The setting aside of March 17 as 
Engineer's Day and the observing of 
St. Patrick traditions from year to 
year fostered a wholesome and en
thusiastic spirit of cooperation among 
the students and faculty. It was this 
fine energetic spirit that enabled the 

College of Engineering of the Univer
sity of Missouri to attain a position 
of prominence among the technical 
institutions of the Middle West. 

With the establishment of the En
gineering Experiment station July 1, 
1909 through the efforts of Dean 
Shaw the College was better able to 
serve the state and its citizens. Re
search work was organized on a more 
satisfactory basis and bulletins were 
published describing the research 
projects. 

A department of agricultural engi
neering was established in 1917 to be 

Daniel Boone Bolel 
Colambia's Most Modern 
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* AIRCOND. GUEST ROOMS 
* AIRCOND. LOBBY * AIRCOND. COFFEE SHOP 
* AIRCOND. BANQUET & MEETING ROOMS 

The ball room has been recently remodeled and re
decorated, making it the most attractive and beautiful 
room in the city. 

See Us Bel•re Arrangi11g 
Yoar Next Party 

administered jointly by the divisions 
of agriculture and engineering. Its 
curriculum was planned to prepare 
the student to design, make, and oper -
ate farm machinery, to superintend ir
rigation, drainage and errosion con
trol projects, and design and construct 
farm buildings. 

Continued expansion and progress 
was halted by the great depression of 
the early 30's when many of the stu
dents and faculty were forced to leave 
the campus. The physical plant of 
the College and the laboratory equip
ment deteriorated because of lack of 
maintenance. But with the return of 
industrial activity and the aid of fed
eral grants the College of Engineering 
began to progress. 

The new Engineering Laboratories 
Building was constructed and has 
since received new additions. New 
equipment and experimental materials 
were obtained. As new products are 
invented and produced, the College of 
Engineering keeps abreast with or 
ahead of the new trends, often aiding 
in their development. 

A well-equipped communications 
laboratory had been installed through 
the generosity of the American Tele
graph and Telephone Company and 
its subsidiary, the Southwestern Bell 
Telephone Company, and as one of 
the results the College of Eingineering 
has trained and developed scores of 
top communications engineers. It may 
be significant that four out of the 
twenty major presidencies in the 
AT&T and Bell System are held by 
engineering graduates of the Univer
sity of Missouri, including the presi
dency of the parent Company. 

W arid War II was another severe 
set-back to the College of Engineer
ing as it was to all other colleges, but 
in the post-war expansion enrollment 
jumped to an all-time high of more 
than 1,500 students on the Columbia 
campus and more than 2,700 in the 
University's School of Mines and 
Metallurgy at Rolla. Enrollment has 
dropped back to the near-normal of 
675 students in engineering at Colum
bia and 1,100 at Rolla. 

During the war the College par
ticipated in the University's training 
of service personnel and also estab

( Continued on page 39) 
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The bomb that's built not -
to explode 

This cylinder is called an accumulator. It's 
used in aircraft to store h ydraulic pressure, 
principally for raising and lowering landing 
g ear and wing flaps. Its working pressure 
amounts to 3,000 pounds per square inch
so g reat that faulty material or construction 
would cause the accumulator to burst with 
the dead ly power of a bomb. The manufac
turer was having trouble w ith variations in 
the streng th and quality o f the steel being 
used. Defects showed up after machining. 
Rejects were running a t a high rate. 

The manufacturer called in metallurgists 
of the Timken Company for help in solving 
the problem. They recommended a certain 
analysis of Timken fine alloy seamless steel 
tubing , specially heat-tre:1ted for this appli
cation. Result: since switching to Timken 
fine alloy steel, the Company reports each 
accumulator can be tested safely at 6,000 
pounds per square inch-twice its working 
capacity-and that rejects are now a rarity. 

Want to learn more about steel 
or iob opportunities? 

Some of the engineering problems 
you'll face after graduation will in
volve steel applications. For help 
in learning more about steel, write 
for your free copy of "The Story of 
Timken Alloy Steel Quality." And 

YEARS AHEAD-THROUGH EXPERIENCE AND RESEARCH 

I 4 ,S 
#t 

for more information about the ex
cellent job opportunities at the 
Timken Company, send for a copy 
of " This is Timken." Address: The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 

UA OE•III AU U G. U.5. , .U . OFL\ 

Fine Alloy 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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NEWSTUFF 
( Continued from page 21) 

PERMANENT CURL 
A permanent curl for chicken 

feathers to give bulking qualities com
parable to goose down has recently 
been developed. The aim is to substi
tute plentiful chicken feathers for the 
expensive, scarce water-fowl feathers 
and down currently imported from 
Eastern Europe and Asia. 

The U. S. Army Quartermaster 
Corps has long sought an economical 
insulator of domestic origin for sleep-

ing bags, life jackets and cold weather 
clothing. If chemically treated chicken 
feathers provide the answer, a pr,ofit
able use will have been found for an 
estimated annual surplus of 200,000,-
000 pounds of feathers. 

The new chemical treatment is 
based on glyoxal. After being washed, 
the feathers are swelled and curled in 
a trisodium phosphate solution. The 
keratin in the feathers is then reacted 
with glyoxal to produce a stabilized 
bond which permanently fixes the 
curl. 

For delicious refreshment 
order ice-cold Coca-Cola 

I{] g 
. e> -~-
-

COCA-COLA BOTTLING CO. - COLUMBIA, MO. 
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An additional advantage of the 
glyoxal-treated chicken feathers is the 
complete absence of odor at high hu
midity. The glyoxal treatment also im
parts water repellency, resiliency, and 
springiness previously lacking in the 
chicken feathers. 

HIGH SCHOOL BUILDING 
Progressive sch o o 1 s know few 

bounds when it comes to the develop
ment of stimulating projects in the 
science field. Oceanside High School, 
Oceanside, New York, for instance, 
has started to construct an experi
mental cyclotron, one of the first such 
projects to be undertaken by a public 
high school. Many persons · are pro
moting the activity; the local board of 
education; the principal ; a science fac
ulty member who coordinates the 
work of his own department's divi
sions as well as that of the mathe
matics, mechanical drawing and in
dustrial arts departments; and to top 
it off, Dr. Kenneth Green, director of 
developmental research of Br,ookhaven 
National Laboratory, who acts as 
chief consultant. 

NEW, SUPER-SONIC 
A highly sensitive dust-recording 

instrument, believed to be the fastest 
of its kind, has been developed in 
Kodak Research Laboratories as part 
of the company's continual campaign 
for purity of air in film manufactur -
ing. 

The new instrument is so fast it 
gives an accurate measure of dust con
ditions within seconds. It also provides 
a continuous record of dust levels. 

It is sensitive enough so that if a 
few thousandths of an inch of fine 
dust on the head of a pencil are dis
persed through an average room, 8 by 
10 by 15 feet, the recorder will detect 
its presence. 

The instrument has a general resem
blance to a vacuum cleaner for house
hold use. But, unlike the cleaner, the 
dust recorder sucks in air through a 
narrow tube and blows it at super
sonic speed against a thin, plastic 
sheet. 

Dust in the air is deposited in a 
narrow strip on the plastic sheet. 
Then a photoelectric "eye" reads the 

( Continued on next page ) 
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ENGINEERING COLLEGE 
( Continued from page 36) 

lished and operated a special diesel 
training school for enlisted personnel 
of the U. S. Navy producing more 
than 5,000 graduate diesel engineer
ing specialists for Navy service. In 
addition the College participated in 
the Government's Engineering, Science 
and Management War Training pro
gram setting up an extension program 
under which it trained more than 3,-
600 war industry workers in special 
production jobs. 

Since the war the activities of the 
Engineering Experiment Station have 
been greatly expanded and the College 
of Engineering has developed a great
ly expanded extension and adult ed
ucation program through cooperation 
with the University's Adult Education 
and Extension Service, providing 
scores of special schools, short courses, 
conferences, clinics, and other educa
tional programs and refresher courses 
for practicing engineers and industrial 
workers. Several thousand persons are 
served annually under this public serv
ice. 

Yet, the primary obligation of the 
College of Engineering is to its stu
dents; to give them a thorough knowl
edge of the fundamental principles of 
their profession and the know-how to 
attack engineering problems. Each stu
dent as he assumes his position of 
an alumnus is an individual measure 
of the success of the College. 

Acknowledgment: Portions of this 
article are based on "The University 
of Missouri" by W. f. M enteer and 
"Engineering at The University of 
Missouri" by M. P. Weinbach . 

NEWSTUFF 

( Continued from page 38) 

dust track for instrument measure
ment of its density. The resultant 
record of the dust level is traced on 
graph paper for a permanent record. 
The device is also fitted with a 
microscope. 

With this additional attachment, a 
scientist can also make a swift exam
ination of the dust trail by eye. He 
can make a preliminary judgment, for 

(Continued on page 40) 
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WANTED ... 
CIVIL, ELECTRICAL, 

MECHANICAL 

ENGINEERING 
INSTRUCTORS 

Marquette University offers you many advantages in the plan• 
ning of your professional career. Such as: Excellent in-service 
training for the instructor beginning his academic career ... 
contact with industry in a metropolitan area noted for its 
highly diversified manufacturing ... summer employment 
opportunities ... salaries up to $4300 ... and the cultural and 
resort facilities of the Milwaukee area. 

You can develop your future along academic lines by completing 
your graduate education at a nearby state institution or select 
care/ ully from numerous industrial openings available locally. 

If you are interested . . . write, Dean, College of Engineering 

MARQUETTE UNIVERSITY 
MILWAUKEE, WISCONSIN 

Engineers 

& Inquiries are 

Physicists 
invited regarding 
openings on our Staff in 
the fields listed below: 

Scientific 

Sta.ff 

Relations 

Hughes 
RESEARCH 

AND 

DEVELOPMENT 
LABORATORIES 

Ground and Airborne Radar 
Fire Control Systems 

Guided Missile Systems 

Airborne Digital Computers 
Miniaturization and 

Advanced Packaging 

Communication Systems 

Microwave Ferrite Devices 
Antennas and Radomes 

Indicator and Microwave Tubes 
Semiconductor Device3 

Culver City, Los Angeles County, California 

Relocation of applicant must not cause 
disruption of an urgent military project. 
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NEWSTUFF 
( Continued from page 39) 

example, as to whether the magnified 
dust is lint or metallic in origin. 

More complete chemical or micro
scopic analysis of the dust can be 
made later, over a period of several 
hours, by regular laboratory methods. 

The dust recorder proves useful also 
to check the effectiveness of air filter
ing systems. Samples of air taken 
ahead of the filters and behind the fil
ters in a system, quickly indicate on 
the dust recorder how much the filters 
are removing from the circulating air. 

One early finding with the new 
equipment is something long suspected 
by engineers - and some housewives. 
This is that sometimes the dust level 
tends to rise in the area of a clean-up 
effort and may then subside to the 
same rather than to a lower level. 

MIZZOU MEMOS 
( Continued from page 24 ) 

Mechanical Engineering Department 
at the McCormick Works. 

In 1946, while working with a spe
cial committee studying machine loads 

and plant capacities, the Manufactur -
ing Research Department which was 
then being organized requested his 
services and he became a part of that 
activity. During the process of ,organi
zation and development of the Re
search Department he served as an 
Assistant Mechanical Engineer and 
Assistant General Supervisor of Plant 
Engineering Research. In 1953, he be
came General Supervisor of the Ma
terials Handling Section, Manufactur
ing Research Department of Interna
tional Harvester. This activity has 
provided contacts with all phases of 
Harvester production, distribution and 
sales. 

He is on the Board of Directors for 
the Society of Industrial Packaging 
and Materials Handling Society, 
member of the American Society of 
Mechanical Engineers, chairman of 
the American Standards Association 
Committee B-69 - Standardization 
of Pallets, member of the American 
Materials Handling Society and on 
the packaging council of the American 
Management Association. 

The Wiley's have three children, 
Neil 18 years old, in his second semes-

Mizzou Barber Shop 
South Ninth at Elm 
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Dorn-Cloney 
OF COURSE 

Superior Laundry and Dry Cleaning 

FREE 
DELIVERY 

AND 
PICKUP 

SOUTH 

EIGHTH 

STREET 

ter at the University of Illinois - Com
merce School ; Nancy 13 years; and 
Gale 10 years old. 

Their present home address is 
12202 - 73rd Avenue, Palos Heights, 
Illinois. 

Harvey Friede, E . E. '12 has been 
practicing law since the depression 
though he has done engineering work. 
His current address is 2585 Idlewood 
Road, Cleveland Heights, Ohio. 

Warren H. Moore, E . E. '20 is now 
in Sales Engineering. His current 
address is 19815 Battersea Blvd., 
Rocky River 16, Ohio. 

George S. Huddleston, Eng. '23 is 
now a civil engineer. His current ad
dress is 27 North Union St., Arlington 
74, Mass. 

Leigh S. Icke, EE, '30, is at present 
a Staff Assistant in the Production 
Administration Department at Beech 
Aircraft. Mr. Icke had numerous 
duties since his original employment 
at Beech and has worked with the In
dustrial Engineering and the Manu
facturing sections. 

Allen W. Fore, C. E. '32 is now a 
civil engineer for the Secretary of De
fense. His current address is room 
3D754 Pentagon, Washington 25, 
D.C. 

Jeanette A. Livasy, Ch.E. '47 has 
become a member of the research de
partment of Monsanto Chemical 
Company's Organic Chemical Divi
sion. She has been employed for the 
last three years in engineering produc
tion for the Mallinckrodt Chemical 
Works, St. Louis. Her present address 
is 3803 Manola St., St. Louis. 

James W. Bartley, M.E. '49 is an 
engineer in Process Development 
Engineering, United States Rubber 
Company, 1316 Newport, Detroit 15, 
Michigan is his address. 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Hall 
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Boeing engineers find rewarding iobs in Wichita, Seattle 

This model of a supersonic airplane de
sign was dropped at extreme altitude from 
a B-47 Stratojet. Telemetered data re
vealed the characteristics of its supersonic 
flight to destruction at the earth's surface. 
This is just one example of Boeing
Wichita's continuing development of ad
vanced aircraft and associated system 
components. 

At Wichita research and development 
programs are expanding rapidly. Labora
tory space has been quadrupled and many 
other new engineering facilities have 
been added to keep pace with increasing 
emphasis on technical development. At 
both of the company's plants, Seattle and 
Wichita, the increased scope and magni
tude of this development effort is creating 

MARCH, 1956 

additional and excellent career opportu
nities for all types of engineers. 

This means that if you are an electrical 
engineer, a mechanical engineer, a civil 
or an aeronautical engineer or a physicist 
or mathematician with an advanced de
gree, there is a real challenge for you in 
one of Boeing's design research or pro
duction engineering programs. You would 
work in a tight-knit team where there is 
plenty of room for self-expression and 
recognition. 

Boeing engineers are working now on 
future airplanes and missiles that will 
maintain the standard of technical superi
ority established by the B-4 7 medium 
bomber, the B-52 intercontinental 
bomber, the BOMARC IM-99 pilotless 

interceptor, the 707 jet transport and the 
KC-13 5 jet tanker-transport. 

Recognition of professional growth is 
coupled with career stability at Boeing -
twice as many engineers are now em
ployed by the company as at the peak of 
World War II. They enjoy a most liberal 
retirement plan. How would you like a 
satisfying, creative job with the pick of 
the engineering profession? There may 
be one waiting for you in the progressive 
communities of Wichita or Seattle. 

For further Boeing career information consult your 
Placement Office or write to either: 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

BDEINO 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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BUI.I.ARNEY 
"How was your first semester at 

college?" 
"Wonderful," said the co-ed. "But 

the first day I was there the author

ities made a silly mistake. It seemed 

they assigned me to a men's dormi

tory." 
"Good heavens. How did they make 

an error like that?" 
''Who knows? I never went back to 

find out." 

"' The moon was full, the night was 

warm and the car radio was playing 

romatic music. 
"Kiss me," pleaded the boy. 

"No!" said the girl. "Drive to an

other place." 
So he drove for a few minutes and 

parked again. This time the girl 

launched the offensive. When the boy 

came up for air he asked the girl why 

she'd changed her mind. 
"Oh, I knew what I wanted," said 

the girl. "I just don't believe in love 

at first site." 

"' "Did y,ou complete the inspection, 

Sergeant?" 
"Yes, sir. It wasn't easy, though

they all griped like hell. I had to pull 

rank on them before they'd agree. But 

I thoroughly inspected all fifty of 

them. They're in good shape." 

"Fine, Sergeant. They'll just have 

to get used to an occasional kit in

spection. But I thought there were 

only twenty-five WACs in that bar

racks?" 
"Oh," said the sergeant, "kit in

spection!" 

"' During an art exhibition, two ex-

tremely respectable ladies were review

ing offerings of a modern artist. 
"You don't mean to tell me that 

you posed for that shocking portrait," 

said one to the other. 
"Certainly not!" the second replied. 

"He must have drawn it from mem

ory." 
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By DUNK 

"Gosh, you have a lovely figure." 

"Oh, let's not go all over that 

again." 

"" Joe: 'Tm tired. I was out with a 

nurse last night." 
Jack: "Cheer up. Maybe your 

mother will let y,ou go out without 

one, sometime." 

"' "You're without doubt the most 

ignorant grammar school children in 

St. Louis," snapped the teacher. 

"Johnny, I'll bet you don't even know 

what state you're in right now." 

"Misery," said Johnny. 

"It's pronounced Missouri," cor

rected the teacher. 
"Have it your way," said Johnny, 

"I've been missourible since the time 

you started talking." 

"' Did you ever hear about the 

Egyptian girl who didn't know right 

from wrong? Now she's a mummy. 

"' Once upon a time there was a boy 

penguin and a girl penguin who met 

at the Equator. After a brief charm

ing interlude the boy penguin went 

north, to the North Pole, and the girl 

went south, to the South Pole. Later 

on, a telegram arrived at the North 

Pole stating simply, "Come quickly 

-am with Byrd." 

"' "I've been married two years," con-

fided Walter, "and I'm fed up with 

the woman. I can't get a divorce

she's got all the money. I've been try

ing to figure out a way to murder her 

without being caught." 
"Well," said Joe, "I did hear of one 

guy who made love to his wife all day 

and all night until her health gave 

way and she died . . . " 
"Don't say another word!" said 

Walter, 'Tm way ahead of you." 

Six months later Joe called on his 

friend. To his surprise he found Wal

ter's wife in the bloom of health, run-

ning back and forth across the lawn 

pushing a heavy lawnmower and 

whistling cheerfully. Walter was sitting 

hunched up on the porch, his body 

emaciated, his face grey and gaunt. 

He beckoned Joe over to him with a 

trembling hand. "Look at her!" he 

cackled. "Little does she know her 

days are numbered!" 

"' The reason for the amber light on 

traffic signals has finally been re

vealed: It gives the Scotchmen a 

chance to start their engines. 

"' It seems this salesman had a lot of 

trouble locating one Colonel Sexhauer 

in the Pentagon. After a while, he 

started telephoning various depart

ments. No success. Finally he tried 

one last number. 
"Hello?" he said eagerly, "Do you 

have a Sexhauer in y,our office?" 

"No, sir," said a girl's voice. "We 

don't even have a coffee break!" 

"' The Theta, excited about having 

been pinned by a fraternity man the 

night before, dressed hurriedly and 

was walking towards the Student 

Union when she came upon a group 

of male friends. Stopping in front of 

them, the girl proudly thrust out her 

ch est and commanded happily, 

"Look!" 
But in the excitement, she had for

gotten to wear the pin. 

"' Prof: "I say there, you in the auto 

-your tubular air container has lost 

its rotundity." 
"What?" 
Prof: "I said the cylindrical appa

ratus which supports your vehicle is 

no longer symmetrical." 
"Huh?" 
Prof: "The elastic fabric surround

ing the circular frame whose succes

sive revolutions bear you onward in

to space has not retained its pristine 

roundness." 
Bewildered look. 
Little boy: "Hey bud, you gotta 

flat tire." 

"' Webster says that "taut" means 

tight. I guess the guys at college are 

taut a lot after all. 
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"PINNING II • • 

• . A LIFETIME CAREER 
Your selection of associates is of vital importance to you. By all means every graduating 

engineer should investigate and consider the career opportunities offered by CONY AIR
FORT WORTH. 

As a division of General Dynamics Corporation, CONY AIR engages in broadly diversi
fied fields of development of military defense and commercial aviation. This provides inter
esting opportunities for every graduate with engineering and scientific talent. 

MARCH, 1956 

Life is good in Fort Worth - where the year-around climate is conducive to outdoor 
living and recreation - and there are excellent schedules of athletic events, musical and 
theatrical presentations, ice arena, large lakes, etc. CONVAIR'S in-plant program enables 
candidates to earn graduate engineering degrees. 

Write now for information about CONV AIR'S interest 
in Engineering graduates. Address 

H. A. BODLEY 
CONV AIR Engineering Personnel Dept. 
FORT WORTH, TEXAS 

CONV~IR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

FORT WORTH, TEXAS 

An enlarged reprint of the above cut-out silhouette, suitable for framlnr 
or pinning up, will be sent free to any engineering student on request. 
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SHAMROCK SEZ 

We feel that students should occasionally indulge in introspection - that is to say; one should look into one's 

own mind and record the thoughts observed therein. Obeying this irr:pulse the writer spent one complete afternoon in

terviewing himself. As you will s2e if you persist in reading the schizophrenia which follows, his mind was blank for a 

good part of that afternoon and polarized for the remainder. The chief difficulty which arose was in distinguishing be

tween the questioner and the answerer ( er ... ) . To cop2 with this we shall refer to myself asking as "A" and myself 

answering as "Z". Here it is; the complete unabridged account of "How I Qualified For Headshrinking". 

A: "Do you feel that the engineer
ing building needs to be modernized?" 

Z: "Yes, as a matter of fact, I do. 
I think it needs air conditioning, 
plumbing on the first floor, a cold 

water fountain in the basement, a 
private office and a beautiful secre
tary for each student." · 

A: "I certainly appreciate the value 
of your first suggestions, but why a 
private secretary?" 

Z: "It's quite simple- you see, en
gineering students are too busy writ
ing reports to spend much time with 
the fair and the beautiful. Conse
quently, they are unable to acquire a 
true appreciation and knowledge of 
same. If each student has his own 
private secretary, some understanding 
is bound to result." 

A: "Where would you obtain these 
secretaries?" 

Z: "We could hire them from the 
B&PA school f.or a pittance." 

A: "Do you think the secretary 
would benefit in any way?" 

Z: "Certainly. Aside from her 
salary, she might learn a bit of engi
neering an d associated natural 
phenomena." 

A : "How do you feel about the use 
of moving pictures to present class
room lectures?" 

Z: "An excellent idea- some of the 
professors have given the same lecture 

since Davy Crockett was a little boy. 
We could film their lecture and then 
p'ace the professor in a deep freeze 
or other suitable container. After each 
filmed lecture we could have a pre
view of coming attractions and then a 
'short', possibly a Mighty Mouse car
toon." 

A: "What would you describe as a 
'suitable container'?" 

Z: "We could put them on a raft 
and set them adrift on the Hinkson. 
When they returned, they could write 
a book called 'The Cruise of the Kon
ticky' ." 

A: "What is your feeling in regard 
to laboratory courses?" 

Z: "The law of diminishing returns 
operates here." 

A: "Could you clarify that state
ment?" 

Z: "Indeed--according to that law 
the efficiency of production increases 
as units of production are added, then 
reaches a peak and begins to decline 
as further units are added. By the 
time ten unshaven, sleepy units of 
production ( sans breakfast) have con
glomerated about one tiny piece of 
lab equipment we have reached the 
point on the law of diminishing re
turns at which great moguls of indus
try leap from their penthouse portico, 
leaving an unfinished Martini ( with 
olive) on the rail." 

A: "If this is your opinion of the 
courses, what do you think of those 
who conduct them?" 

Z: "Frustrated greasemonkeys." 
A: "How do you feel about the 

younger instructors?" 
Z: "Poorly." 
A: "How do you feel about the old

er instructors?" 
Z: "Poorly- er." 
A: "Poorly - er? Would you define 

that word?" 
Z: "Certainly. You know how poor

ly you feel when an after dinner 
speaker has droned on for hours?" 

A: "Yes." 
Z: "Poorly-er is how you would 

feel if he finally said 'And now I will 
introduce the main speaker of the 
evening'." 

A: "An interesting definition--tell 
me, do you think an instructor gets 
easier or harder on students as he 
grows older?" 

Z: "Definitely harder. Consider the 
youthful instructor's first teaching as
signment; having recently been one of 
them, he takes pity on the poor stu
dent and gives far too many high 
grades. Then he spends the rest of his 
teaching career trying to make up for 
the mistakes of his youth." 

A: "Let's change the subject. Tell 
me, how do you feel about girls?" 

Z: "I usually start by holding their 
hands." 

At this point A decided that the interview should terminate. He was able to overcome Z's objection only due to the 

fact that he had greater will power resulting from his higher position on the periodical table of the alphabet. 
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"Atom Apple," a 225-foot sphere of steel plates welded into virtually one piece. 

An egg built to hatch miracles 
-and x-ray photogmphy searched every seam in its shell 

To test America's nuclear wonders, the 
Knolls Atomic Power Laboratory uses history's 
largest steel sphere-with each weld 
proved sound by x-rays and photography. 

This huge steel sphere, ten times larger than man has 
ever built before, houses the prototype power plant of 
America's nuclear submarine, Sea Wolf, designed and 
constructed by the General Electric Co. for the Atomic 
Energy Commission. 

As a safety measure, every seam was welded, making 
the sphere virtually one piece. And to b e positive every 
weld was sound, it was x-rayed-with proof of its in
ternal bonds recorded on film. 

Radiography like this is working today for welders 

large and small-and for foundries interested in provid
ing flawless castings. And photography in other forms 
is working for all kinds of business and industry. It is 
helping solve design problems, increase production, 
train salespeople, speed up office routine. 

Behind the many photographic products becoming 
increasingly valuable today and those being planned 
for tomorrow lie intriguing and challenging opportuni
ties at Kodak in research, design and production. 

If you are interested in these opportunities in 
science and engineering-whether you are a 
recent graduate or a qualified returning 
serviceman, write to the Business 
and Technical Personnel 
Department. 

Eastman Kodak Company, Rochester 4, N. Y. 



G.E. announces new Honors Program: latest addition to advanced-study opportunities 

GENERAL 
ELECTRIC 
ENGINEER 

1. HONORS PROGRAM FOR 
GRADUATE STUDY 3. ADVANCED ENGINEERING 

PROGRAM 
PRODUCT 

DEPARTMENTS 
AND 

LABORATORIES OR 
SCIENTIST 

2. ENGINEERING 
4. CREATIVE ENGINEERING 

PROGRAM 
AND SCIENCE PROGRAM 

COURSES 

Further formal education as you 
learn and earn at General Electric 
(1) Honors Program 

G.E. selects qualified employees and 
reimburses them for tuition, fees, and 
books in connection with graduate 
study at universities located near G-E 
operations. You may participate in the 
tuition refund plan in one of two ways 
in selected G-E plant locations; by 
taking individual graduate courses 
while working a normal 40 hour week, 
or by carrying approximately one-half 
an academic load while working a 
reduced 20-hour week. You work full 
time and receive full pay during the 
summer months, unless time for thesis 
work is required. 

(2) Engineering and Science Program 
Courses 

Covering a variety of subjects- from 
engineering and production problems 
to product design and advanced phys
ics-these G-E courses are the stepping 

stones to either the Advanced, or 
Creative Engineering Programs. 

ADVANCED TECHNICAL COURSE 
consists of actual engineering problems 
in areas such as dynamics, electromag
netic fields, fluid flow, heat transfer, 
servomechanisms. 

ENGINEERING DESIGN COURSE 
provides a background in materials, 
methods, and manufacturing processes, 
with instruction tailored to improve the 
engineer's design ability. 

You may also take any of the numer
ous Specialized Technical and Depart
mental Courses that are continually 
offered. 

(3) Advanced Engineering Program 
To select and train technical leaders, 
this program combines extensive class 
and home assignments, with a 36-hour 
work week in association with Com
pany technical leaders. The program is 
rigorous but the hard work pays off, for 

since its founding in 1923, 75% of its 
graduates have become engineering 
specialists and managers. Selection for 
the program requires either a Masters 
Degree or graduation from the Ad
vanced Technical Course. 

(4) Creative Engineering Program 
This course is designed to help you 
make maximum use of your imagina
tion and resourcefulness in solving 
problems and contributing new ideas. 
The number of patents registered by 
graduates of this program is almost 
double that of other engineers in Gen
eral Electric. The one-year graduate
level Company course presents the 
latest techniques in creative engineer
ing. Problems are worked on an indi
vidual basis or team basis. Complete 
facilities are available for construction 
of models and prototypes needed to 
demonstrate and develop any ideas. 

For complete information write Mr. 
W. S. Hill, Engineering Services, Bldg. 
36, General Electric Company, Sche
nectady 5, New York. 

956-6 

'!+ogress Is Ovr Most lmporl,111f Protlvcf 

GENERAL. ELECTRIC 

ENGINEERS IN INDUSTRY 

Industrial progress hinges ·on · the engineers' 
ability to apply amazingly complex technology to 
the problem of creating new goods and services. 
It is vital that the engineer at G.E. be given 
every opportunity for self-development in his 
chosen field, and so the far-reaching educational 
programs described on this page are designed to 
satisfy three specific needs. 

Importance of Supporting Sciences 

G.E. '• CLARENCE H. LINDER, ► 
-Vice President-Engineering, 
defines the challenge of 
technology. 

The Team Approach 

The team approach to complex technical projects 
is extremely important in industry today. It 
brings together competent men with a wide 
variety of training and experience to blend their 
abilities in the solution of problems. To be pre
pared to work as a member of a team, the engi
neer must develop appreciation and understand
ing of the work and contribution of the other 
members. Recognition of this need is the basis of 
teaching philosophy all through the programs. 

Many of the problems facing engineers in modern 
industry are not found in the principal engineer
ing sciences, but have shifted into areas which 
have been thought of as supporting sciences. An 
engineer working principally in aerodynamics, for 
example, may find the main roadblocks in his 
work are the limitations of the materials which 
are available. By working closely with experts in 
the field, the engineer must in fact influence the 
development of new and better materials. 

Broad Technical Backgrounds 

The solid core of industry's engineering effort is a 
body of men thoroughly grounded in the funda
mentals of basic science. With the explosive 
increase in technology, the engineer and scientist 
need to keep abreast of all allied areas. G-E ad
vanced-study programs give this opportunity. 





Robert T. Blake, Class of 149 

speaks from experience when he says, 

"At U.S. Steel, the opportunities are unlimited." 

Bob Blake had his first experience in 
steel mills working there during sum
mer vacations from college. After re
ceiving his B.S. degree in Electrical 
Engineering, he became an operating 
trainee in U .S. Steel's Irvin Works. 
During his training program, his 
background and versatility were used 
by the Training Division to develop 
a training program for Electrical 
Maintenance employees. By the end 
of 1951, Mr. Blake had become a 
Foreman with experience in both 
Cold Reduction Maintenance and 
the Galvanizing Department. 

Effort is made to have young engi
neers obtain varied experience be
fore devoting themselves to one field. 
Mr. Blake feels that, "An engineer
ing graduate has practically no ceil-

ing provided he has the right attitude 
and is willing." 

Promoted again in 1954, Mr. Blake 
is now Foreman-Electric Shop in 
Central Maintenance. Supervising a 
crew of 40 men, he is responsible for 
electrical construction work, mainte
nance and crane wiring. Mr. Blake 
feels he is in "an interesting and 
challenging field of work." He has 
found that "U.S. Steel is a highly de
sirable employer in this most basic 

of all industries." 
If you are interested in a challeng

ing and rewarding career with United 
States Steel and feel you are quali
fied, further information is available 
from your college placement direc
tor. Or, we will gladly send you 
our informative booklet, "Paths of 
Opportunity." Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult your local 
newspaper for time and station. e 
UNITED STATES STEEL 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE .. COLUMBIA-GENEVA STEEL .• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 
Oil WELL SUPPLY •. TENNESSEE COAL & IRON .• UNITED STATES STEEL PRODUCTS _. UNITED STATES STEEL SUPPLY • Division, ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY• UNITED STATES STEEL EXPORT COMPANY• UNIVERSAL ATLAS CEMENT COMPANY 



Gaylord E. Moss expects to receive his B.S. in Electrical Engi-
neering from Tufts College in 1957. His interest in electronics was 
aroused, in part at least, by summer work in Du Pont's Photo 
Products Plant at Parlin, N. J. But Gaylord's interest in tech
nical work goes much farther back. He received the Bausch and 
Lomb Science Award at his high-school graduation. 

"Gay" Moss wants to know: 

At what location 

would I 

work for 

Du Pont? 

Clayton Hill answers: 

Where would you want to work, Gay? The choice 
isn't quite so wide as that reply indicates, but if you 
have good :reason for preferring a given area, and 
Du Pont has an opening there for which you're 
qualified, your choice will certainly be considered. 
We have 69 plants and over 70 research and develop
ment laboratories scattered through 26 states. 
So the odds are pretty fair that you can work in an 
area you like. 

Most of the Du Pont units are situated east of the 
Mississippi, but some of them are as far west as the 
Pacific Coast. Right now, new plants are under con
struction in Michigan and California, providing even 
wider choice in those two states. 

Of course, a man may be transferred after a time. 
The chemical industry is a growth industry, and 
transfers are generally associated with progress and 
promotions. 

So you see, Gay, the geography of the United 
States is pretty much an open book for Du Pont 
professional men, adding a lot to their interest and 
enjoyment on the job. 

APRIL, 1956 

Clayton B. Hill, Jr., joined Du Pont's Jackson 
Laboratory at Deepwater, N. J., in 1940 and left 
for the Air Corps in 1942. After military service 
he obtained a B.S.Ch.E. from Pennsylvania State 
University (1949), and returned to Jackson Lab
oratory. Clayton was assigned to Du Pont's 
Atomic Energy Division for a period before trans
ferring to the Personnel Division. As a represent
ative of this Division, he currently visits many 
colleges and universities. 

WANT TO KNOW MORE about where you'd 
work with Du Pont? Send for a free copy of 
"The Du Pont Company and the College 
Graduate." This booklet contains a com
plete listing of plant and laboratory loca
tions, by state, and describes work available. 
Write to E. I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wilmington 
98, Delaware. 

BETTER THINGS FOR BETTER LIVING • • . THROUGH CHEMISTRY 

Enjoy "Du Pont Cavalcade Theater" on Televi11ion 
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NEW DEPARTURES OF TOMORROW 

~ 
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TOMORROW: Pick your favorite foods! Then this imaginary SUPER CHEF assembles your choice from a vast freezer storage, cooks it to perfection 
by infra-red ray and serves it by conveyor in a matter of seconds! 

TODAY: The operation of many of today's con
veniences relies on New Departures. Specially de
signed, low-cost New Departure boll bearings in 
the hinges of this heavy refrigerator door make it 
swing open at the lightest touch. 

Set the table ... then set the dial! Future meals could be as easy 
as that with this miracle meal-getter. And, maybe tomorrow it will 
be a reality. 

When it is, New Departure will play an important part, just as it 
does in so many of today 's work-savers. For example, you ' ll find 
New Departure ball bearings in almost every major appliance 
... and for good reason. They keep moving parts functioning 
smoothly, while requiring virtually no maintenance. They support 
loads from any direction . .. keep parts always in perfect alignment. 

NEW DEPARTUR E • DIV ISION OF GENERA L MOTO RS • BR ISTOL, CONN ECTICUT 

NE PARTURE 
BALL BEARINGS 

NOTHING ROLJ.S LIKE A BALL 

THE MISSOU RI SHAM ROCK 



• • • • Boeing production eng1neer1ng-prec1s1on on a big scale 

This Boeing B-52 wing jig is one of a 
battery of four. Each one is 90 feet long 
and weighs more than 1,000 tons. Yet 
many of its tolerances are within 1/1000 
of an inch - as close as a fine watch! 
Almost-absolute accuracy on a tremen
dous scale like this means that Boeing 
production engineers face some of the 
most stimulating challenges in engineer
ing today. 

These production engineers are of 
many types. And, because of steady ex
pansion, Boeing needs more of them: 
industrial, civil, mechanical, electrical 
and aeronautical engineers. 

There is "growing room" for topnotch 
production engineers at Boeing's Wichita 
and Seattle plants. Big programs are now 
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under way on the airplanes and guided 
missiles of a few years hence. And Boeing 
production engineers are responsible for 
the high quality and continuous develop
ment of such industry-leading airplanes 
as the B-52- famous "Long Rifle" of 
Strategic Air Command-and the 707-
the world's first jet tanker-transport. 

At Boeing, production engineers find 
individual recognition in tightly inte
grated teams in design-analysis, test, and 
liaison-service. They find that Boeing is 
an "engineers' company," with a long
standing policy of promotions from with
in the organization. 

Career stability and growth are excep
tional at Boeing, which now employs 
more than twice as many engineers as at 

· the peak of World War II. Boeing en
gineers enjoy a most liberal retirement 
plan. And life for thern is pleasant in the 
progressive, "just right" size communities 
of Seattle and Wichita. 

There are opportunities at Boeing in 
design and research, as well as in pro
duction. If you want job security, satis
faction and growth, it will pay you to 
investigate a Boeing career today. 

For further Boeing career information consult your 

Placement Office or write to either: 

RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

BDEINO 
Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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How hard can the sea bite? This is no 
secret to Irrco Corrosion Engineers. 
For over thirty years, they have been 
collecting data on the corrosive and 
erosive effects of sea water on many 
different kinds of metal. 

In lnco's "Ocean Test Tube" and asso
ciated laboratories, Inco Corrosion 
Engineers have the facilities and 
apparatus to study all phases of 
ma.,ine and atmospheric corrosion. 

Ocean Laboratory-here at its big Kure Beach, N. C., Testing Station, Inco exposes 
thousands of metal specimens to the corrosive effects of salt spray, salt air, 
salt water. 

How International Nickel finds out 
what the wild waves are saying 

The sea's a killer of many metals. 
Some it corrodes or rusts. Some it 

wears away. Some it destroys by eat
ing up one of the alloying elements. 
Some it makes so "allergic" to con
necting metals that corrosion is 
speeded up. 

To hunt this killer down, Inter
national Nickel has made the ocean 
into a test tube. At Harbor Island and 
Kure Beach, North Carolina. Here, 
Inco Corrosion Engineers study the 
corrosive effects of salt water, salt 
spray, salt air, water velocity, marine 
growths, coupling methods. 

To help you plan Inca Nickel into 
your future, International Nickel 
Company has collected data from 
almost a quarter of a million individ
ual tests on the behavior of metals 
and various other materials under all 
sorts of corrosive conditions. 

"Corrosion in Action" is an Inca
prepared film in full color. It shows 
how corrosion acts and how it can be 
controlled. Prints loaned to engineer
ing classes and student technical 
societies. Write, The International 
Nickel Company, Inc., Dept. 126e, 
New York 5, N. Y. @1956,T. 1.N.c~. 

A 
,It@, International Nickel 
t •ADJ MA 11 

Producer of Inco Nickel, Nickel Alloys, Copper, Cobalt, Tellurium, 
Selenium and Platinum, Palladium and Other Precious Metals 

THE MISSOURI SHAMROCK 
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At Ramo-Wooldridge today there exists a wide range 
of projects intended to aid aircraft in navigating to the 
'vicinity of targets, finding the targets, destroying them, 
and returning safely to base. Work is under way in such 
fields as infrared and microwave detection, information 
display, communication and navigation, and analog and 
digital computing. Some projects are in the laboratory 
development stage, some in the flight test stage, some 
in pilot production. 

Good progress is being made in the establishment of 
facilities and operational patterns that are well tailored 
to the unique requirements of advanced electronic 
systems work. 

AIRBORNE ELECTRONICS 

AND 

WEAPON CONTROL SYSTEMS 

Positions are available for scientists and engineers 
in these fields of current activity: 

Communications Systems 
Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Electronic Instrumentation and Test Equipment 
Guided Missile Research and Development 
Automation and Data Processing 
Basic Electronic and Aeronautical Research 

The Ramo-Wooldridge Corporation 
11730 ARBOR VITAE STREET , LOS ANGELES 45, CALIFORNIA 
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This towering modern unit at 
the El Dorado, Ark., refinery 
of Pan-Am Southern Corpora
tion, a Standard Oil subsid
iary, produces 700 tons of 
coke daily. 

Standard's origina l delayed 
coking unit at Whiting re
cently celebrated its 25th 
birthday "on stream" and 
going strong. 

How to make an exception prove a rule 
TECHNOLOGICAL PROGRESS is rapid in the petro
leum industry. Few processes have a chance to 
"grow old" on the job. Most are killed off through 
the combined efforts of thousands of scientists 
working constantly to improve everything we do, 
make or use in our business. 

Every now and then, though, we experience a 
happy exception to this rule. That occurs when a 
new development not only meets the immediate 
need but also provides the right answer to situa
tions yet unforeseen. 

Twenty-five years ago last August a process 
known as "delayed coking" was invented. The 
new process made a quicker, cleaner job of con
verting heavy residual oil into gasoline, gas oil, 

and coke. It paid off spectacularly when catalytic 
cracking was invented and these giant new units 
began calling for feed. It paid off again when the 
diesel locomotive came along to put the heavy oil 
burning steam locomotive out of business. 

Dr. Robert E. Wilson, chairman of the board of 
Standard Oil today, was the inventor of delayed 
coking. Almost all of the young scientists who 
worked with him in its development are still with 
Standard too, in responsible positions requiring 
their special skills. 

Young scientists in research and engineering at 
Standard Oil today find it satisfying to see their 
creative efforts translated into valuable product 
and process improvements. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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Student extra-curricular activities usually fall far short of hav
ing full support from the students. Why is this'? Are students so 
intrigued by their assignments that they can do nothing but sit 
at home and admire them'? Or is it possible that they have had so 
much of their field of study during the day that they just can't 
arouse themselves to go to a meeting that night and hear more 
about the same subject. Let's take a hypothetical situation and see 
if it throws any light on the difficulty. 

The American Society of Pottery Engineers has a meeting. 
Joe Doaks, a freshman in the Narrow Necked Vase option of pottery 
engineering, decides to go to it. The speaker of the evening is Mr. 
Dishley C. Turningwheel, a very distinguished engineer in the 
field of blue plate design (for blue plate dinners). Mr. Turning
wheel expounds at length on his work, using synonyms, antonyms, 
and even pseudonyms to drive home his point. Joe is slightly 
impressed for the first fifteen minutes, getting depressed during 
the next thirty minutes and feeling definitely harassed for the 
remainder of the talk. Does Joe go to the next meeting'? Perhaps 
so (with the look of a martyr on his face) but probably not-he sees 
enough pottery during class time to suit even his avid interest in 
the subject. 

Is it the speaker's fault that Joe didn't enjoy the meeting'? Prob
ably not. More likely, the blame must be attributed to that un
known quantity called, for the lack of a better name, "human na
ture". It is human nature for the student leader of Joe's pottery 
society to feel that he should present pottery topics at his meetings. 
It is human nature for Joe to get bored when he hears more about 
pottery. 

Let's return to our hypothetical situation. This time, instead 
of Mr. Turningwheel, our speaker is Professor Deepthoughts of the 
Psychology Department of the University. Joe is profoundly 
shocked when the Professor is introduced. What has he to do with 
pottery engineering'? It soon becomes apparent that he has prac
tically nothing to do with pottery engineering. Instead, he is con
cerned with the human element of engineering. This is a rather 
new concept to Joe and he soon finds himself deeply interested in 
what the Professor is discussing. After the meeting, he continues 
the discussion with some of the other students. In addition, he de
cides to go to the next meeting and see who they have for a speaker. 

The point is this: College students are generally intelligent 
enough to be interested in a great deal more than their specific 
field of study. They are more likely to remain interested in an or
ganization which provides a variety of stimulating topics, rather 
than a steady diet of "Pottery Engineering". 

P.D.G. 



Product Design by Digital Computers 

Industrial and consumer product 
designs that require days, weeks, or 
even months to complete may soon 
be designed in a matter of minutes. 
At the same time, tremendous im
provements will be made in the qual
ity of the product. The savings in en
gineering man-hours and the quality 
improvements will be made possible 
by the introduction of modern high
speed digital computers into the de
sign work. These computers have 
proved themselves invaluable in every 
design problem to which they have 
been applied, and show promise of 
completely face-lifting many future 
design operations. Their application, 
however, requires laying a great deal 
of groundwork before designs can be 
attempted. 

Although small- and medium-pow
ere::i digital computers have been used 
for years in product design, they did 
not greatly affect established proce
dures. Engineers still used manual 
methods. Digital computers were used 
only to calculate physical character
istics of certain parts of a complete 
design. For instance, in the design of 
a motor or generator, the computer 
was used only to calculate the criti
cal speed of the rotating system. The 
engineer used this result as a criterion 
for modifying his design. Because of 
the limited storage capacity of the 
early computers and their inability to 
make logical decisions, components of 
a particular design could only be an
alyzed one at a time. While this 
computer-manual design produced a 
better-engineered product, the basic 
design methods were not appreciably 
affected. 

The modern high-powered digital 
computer, by virtue of its extremely 
high speed and practically unlimited 
storage capacity, is causing a major 
change in the present design methods. 
The complete design of a product, 
from customer specifications to shop 
manufacturing information could be 
perfonned by computers. The com-

10 

puter would calculate many varia
tions of the same design, and select 
the best from the standpoint of 
performance, cost, etc. Alternate pro
posals for customer quotations could 
be obtained quickly. All of these 
would result in a shorter delivery time 
for a better -engineered product, at a 
lower cost. 

Programming 
Before a digital computer is capable 

of designing equipment, the design 
engineer and a computer consultant 
must convert the design methods and 

Typical power transformer that has 
been programmed for automatic design 
by digital computers. 

associated data to a form that the 
machine can accept. This conversion 
process is called programming. In 
general, a digital computer designs 
equipment using the same design phil
,osophy as that followed by an experi
enced engineer . . Starting with the cus
tomer's specifications, a set of initial 
input parameters are calculated by 
means of empirical formulas based 
on previous models. These parame
ters are used in the design method t0 
determine a set of performance char
acteristics. The calculated character -
istics are compared with performance 
characteristics specified by the cus
tomer and manufacturing codes. If 
the calculated characteristics fail to 

MARSHALL MIDDLETON, JR. 
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meet the guarantees, the input param
eters are modified and the process re
peated. 

In organizing the design method 
and associated data for the computer, 
the design engineer and programmer 
must develop a flow chart and a com
plete step-by-step mathematical out
line of the method. The flow chart 
is a graphical representation in block 
form of the design procedure. First, 
a general block flow chart is con
structed that illustrates the major ac
complishments of the computer pro
gram and any iterative loops; then a 
block flow chart for each major 
accomplishment is constructed that 
graphically represents every operation 
and logical decision described in the 
mathematical outline. The step-by
step mathematical outline must con
tain the mathematical relationships of 
all equations, curves, etc. to be used 
in the design method. Also, the de
signer must record in logical sequence 
all the decisions made during the 
course of a design. Fulfilling this last 
requirement is no simple matter. The 
design engineer must rely on all his 
ingenuity and design intuition to de
velop a set of rules for modifying the 
input parameters whenever certain 
calculated performance characteristics 
fail to meet the guarantees. Based 
on a specific performance-guarantee 
disagreement pattern, the designer 
must determine which input parame
ter to change and in which direction. 
This requires an extensive study of 
the design process, but is essential if 
the computer is to design a product 
over the entire range of possible prod
uct ratings. 

The programmer uses the flow 
chart and mathematical outline to 
convert the mathematical relation
ships and logical decisions of the de
sign method into the basic machine 
operations. Actually, a high-powered 
digital computer is only capable of 
performing simple logical and arith
metical operations. Its tremendous 
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advantage stems from its ability to 
perform these simple operations at 
incredible speeds. Hence, compfex 
lengthy mathematical equations that 
are expressible in terms of the basic 
arithmetical operations - subtraction 
addition, multiplication, and division 
- can be solved in a reasonable length 
of time. 

After the program has been writ
ten for al! the design equations and 
their associated logical decisions, this 
information is read into the compu
ter. 

Basically, any high-powered com
puter consists of four main compo
nents: input, output, storage, and 
arithmetic units. Information can be 
read into the computer .on paper 
tapes, punched cards, or magnetic 
tapes. Results of a computation can 
be obtained from the computer on 
paper tapes, punched cards, magnetic 
tapes, a cathode ray tube screen, or 
printed on paper. Data and instruc
tions can be stored in the computer 
in magnetic cores, .on magnetic drums, 
or magnetic tapes. Because of the 
high speed with which information 
can be read to and from the magnetic
core storage, it is used in conjunction 
with the arithmetic unit. Programs 
are stored in block form on the mag
netic drums and tapes and are read 
in this form into the magvetic-core 
storages whenever the computer is 
required to execute that particular 
program. High-speed storage regis
ters, instruction register, multiplier
quotient register, and the accumulator 
combine to form the arithmetic unit. 
The high-speed storage registers hold 
the information involved in the 
current calculations. The multiplier
quotient register contains the multi
plier in any multiplication operation 
and is the register in which the quo
tient is developed during a division. 
The instruction register contains di. 
rections for the computer operation. 
The instructions are stored in sequen-
tial storage locations and are exe
cuted in the same fashion . The ac
cumulator is an adding register in 
which the sum or difference of any 
two numbers can be obtained. It is 
also used to hold the dividend in di
v1s1on. 

A modern high-powered digital 
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computer is capable of performing 
over eighty simple arithmetic and 
logical operations. Each mathemati
cal expression in every design equa
tion must be reduced to these simple 
operations. If the mathematical ex
pression involved is not included in 
the existing computer operations, it 
too must be further reduced. Certain 
mathematical expressions that fall in• 
to this category can be expressed in 
relationships involving only basic ma
chine operations. For example, the 
design equation might require the 
square root of some number, say A. 
This expression is not included in the 
basic machine operations. However, 
it can alternately be expressed by the 
convergent iterative equation, 

in which every operation in the equa
tion is included in the machine oper
ations. When this set of operations 
has been programmed, it is usually 
stored in some portion of the compu
ter memory. Henceforth, whenever 
this same expression is required, use 
may be made .of the existing program. 
Such a program is called a subroutine. 

The square-root subroutine will 
clarify the meaning of the flow chart 
and the functions a programmer must 
perform to reduce a mathematical op
eration to the basic machine opera
tions. 

While digital computers can exe
cute a program in a matter of min
utes, programming is sometimes a 
tremendous task. Once written, how
ever, programs can be used for years 
with occasional revision. 

Digital-Computer Design of 
Transformers and Motors 

Large standard-line core-form trans
formers and induction motors are cur -
rently designed by digital computers. 
Transformers have been designed over 
a range of 750 to 20000 kva, with 
basic impulse levels up to 350 kv. In
duction motors have been designed 
with ratings from 200 to 2000 hp, at 
line voltages up to 6900 volts. 

Transformer Design - The digital 
computer designs transformers using 
. the same philosophy as that followed 
by an experienced engineer. Once the 
input information, such as kva rating, 

basic impulse level, temperature rise, 
etc., has been entered into the ma
chine, the computer initially selects 
or assumes certain design parameters 
necessary to calculate performance 
characteristics. These characteristics 
are then compared with the specified 
guarantees. If calculated values ex
ceed those guaranteed, the initial as
sumptions are revised and the process 
repeated until a favorable design is 
produced. 

A total of 16 subroutines are used 
by the computer to design a transfor
mer. Their relative operational posi
tion in the computer program is illus
trated by the transformer flow dia
gram ( Fig. 2). The first subroutine 
includes all items generally specified 
by the customer, such as maximum 
temperature rise, winding connections, 
impulse levels, etc. Subroutines two 
through ten deal with design parame
ters, which are the quantities to be 
varied in order to produce an accept
able design. Subroutines 11 through 
14 represent the test criterions based 
on the specified guarantees. Subrou
tine 15 calculates the type and amount 
of external cooling equipment re
quired to maintain the operating tem
perature of the transformer below the 
allowable maximum. Subroutine 16 
calculates the weight and cost of the 
transformer. 

The computer begins a transformer 
design by first selecting a core size by 
means of empirical formulae based on 
kva ratings and the basic impulse 
level. High- and low-voltage windings 
are selected to complete the initial 
transformer design ( subroutines l 
through 10, Fig. 2). The design is 
checked for impulse strength ( step 
11 in Fig. 2). If the initial design 
fails to meet the impulse-strength cri
terion, corrective changes are made in 
the proper design parameter and the 
test applied again. The operation is 
repeated until the impulse-strength 
criterion is satisfied. The iron and 
copper losses are then calculated. The 
maximum allowable iron loss for a 
given core size can be obtained by 
programming to obtain the maximum 
allowable induction. The copper loss 
is varied by increasing or decreasing 
the size of the wire in the proper 

(Continu ed on page 12 ) 
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DIGITAL COMPUTERS 
( Continued from page 11 ) 

winding. When these two results sat
isfy the guarantees, the impedance is 
calculated ( subroutine 14.) If the 
calculated impedance does not corres
pond to the guarantee, the physical 
proportions of the existing design may 
be changed or a new core size se
lected. The latter alternative means 
that an entirely new design must be 
made. After the proper impedance 
has been obtained, cooling, weight, 
a'.1d cost are calculated to complete 
the transforrr,.er design. 

lnduction-M otor Design- Thus far, 
only large standardline induction mo
tors are being designed by computers. 
This line consists of a discrete num~ 
her of frame sizes that have definite 
stator and rotor diameters, slot di
mensions, air gaps, etc. Again the 
trial-and-error process is employed. 
The computer first determines an in
itial D2L value from an empirical 
equation based on horsepower and 
pull-out torque. (Diameter squared 
times length is an arbitrary design 
parameter used to obtain a first ap
proximation of machine size.) The 
computer assumes a diameter starting 
with the smallest frame size, and ob
tains a length based on the calculated 
D2L. If the determined length lies 
outside the range or lengths specified 
on that particular frame size, the next 
frame diameter is selected and the 
process repeated. When an accept
able rotor length is obtained, the 
temperature rise of the rotor during 
starting is calculated. This determines 
if sufficient slot volume exists to 
prevent the damper bars from over
heating during starting. The length is 
increased by small increments until 
sufficient volume is obtained. With a 
suitable diameter and length estab
lished, the associated machine con
stants ( such as the iron depth below 
rotor and stator slots, the iron area 
between adjacent rotor and stator 
teeth, etc.) are calculated for use in 
the various performance equations. At 
this point, a flux density is calculated 

(Continued on page 30 ) 

Fig. 2-Flow diagram for designing 
power transformers. · 
Typical power transformer that has 
been programmed for automatic design 
by digital computers. 
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Today's powerful turbo-jet and turbo-prop engines 
are a far cry from the aircraft engines of a mere 10 
years ago. 

But we've hardly scratched the surface. We're still _ 
pioneering. 

Sure, the sound barrier's been cracked. But, who 
knows, perhaps in the next 10 years we'll be flying at 
speeds 2 or 3 times the speed of sound. Newer, more 
complex, more powerful engines ARE in the offing. 
There'll be new fields to conquer. For instance, the 
thermal barrier! 

Allison, a pioneer in the design, development and 
production of aircraft engines, now is working on 
advanced design turbine engines to meet future re
quirements ... whatever they might be. Proven fea
tures of engines like the Allison J7 l and T56 may be 
adapted to the engines of tomorrow. Allison engines 
of the future will be backed up with worlds of ex
perience gained in the development and production 
of its first 100,000 aircraft engines. 

APRIL, 1956 

Now, Allison is in the midst of a $75 million ex
pansion program in engineering research and de
velopment facilities. Completion of the program will 
give Allison one of the world's most complete, best
equipped, centers for the development of new, high 
performance turbo-prop and turbo-jet aircraft en
gines. This opens new and unlimited opportunities 
for young graduate engineers, for the program
financed by General Motors-creates an immediate 
need for a 40 % increase in engineers. 

* * * 
Want to know more about YOUR career oppor

tunities at Allison? Why not arrange now for an 
interview with our representative on your campus. Or, 
write for information about the challenging work 
awaiting you at Allison: Engineering College Con
tact, Allison Division, General Motors Corporation, 
Indianapolis 6, Indiana. · 
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MISSOURI HONOR AW ARDS 
Five outstanding American engi

neers were presented the Missouri 
Honor Award for Distinguished Serv
ice in Engineering at the Engineering 
Convocation in Jesse Auditorium, Sat
urday, March 17. 

The five Honor Award recipients 
were: Dr. J. Brownlee Davidson, 
famed professor of agricultural engi
neering at Iowa State College, Ames, 
Iowa; William Grant Purdy of Balti
more, brilliant young scientist noted 
for development of rockets and guided 
missiles; Louis Harry Winkler of 
Bethlehem, Pa., noted metallurgical 
engineer and leader in steel manufac
ture; George A. Delaney of Pontiac, 
Mich., prominent automotive engineer 
known for leadership in the field of 
standardization; and Procter Thom
son of Cincinnati, noted for his work 
in quality control as well as for pio
neering in the application of statisti
cal methods to chemical engineering 
problems. 

The five, four of whom are grad
uates of the University of Missouri, 
received the symbolic bronze medals 
and copies of their citations from 
Dean Huber 0. Croft of the College 
of Engineering. 

In his introductory remarks on the 
Honor A wards, Dean Croft told the 
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By JERRY HERDAN, M.E. '57 

1,200 engineering students and hun
dreds of distinguished guests attend
ing the convocation that "The con
tributions which these men have made 
are intimately involved in the pres
ent and future of this great civiliza
tion, which is Amercia. They were 
once, not many years ago, students 
such as the young men in the audi
ence, and we hope that in this cen
tennial senior class that there may be 
at least five men who may become as 
distinguished as these medal recip
ients we honor here today." 

Dr. Davidson, a native of Nebras
ka who holds B.S. in Mechanical En-' 
gineering, Agricultural Engineer, and 
Doctor of Engineering degrees from 
the University of Nebraska, was cited 
by Dean Croft for his "outstanding 
achievements in the field of agricul
tural engineering and engineering ed
ducation." 

The Iowa educator was lauded in 
the citation for his vision, leadership, 
and pioneer work in the application 
of engineering to agriculture, his serv
ice to the whole American economy 
in development of college instruction 
in agricultural engineering, and his 
promotion of high professional stand
ards through his work in profession
al societies. 

Dr. Davidson was experienced in 

farm work from boyhood, but during 
his college years spent his summers as 
machinist in locomotive shops, as a 
draftsman in construction, and as a 
service man and a research assistant 
with farm machinery manufacturers. 
After obtaining his first degree, he 
served as an instructor in farm me
chanics at Nebraska, and later be
came professor of agricultural engi
neering at Iowa State College, then 
the University of California, and fi
nally, in 1919, back to Iowa State 
College where he again headed the 
department of agricultural engineer -
ing. 

Author of many important books 
and scores of bulletins and special ar
ticles in his field, member of nu mer -
ous professional and honorary soci
eties, and recipient of numerous honor 
awards, medals, and citations for dis
tinguished service, Dr. Davidson has 

served often on governmental commit
tees, research survey groups, war 
production, advisory and consultant 
boards of the United States govern

ment, and as advisor to several for
eign governments. 

William G. Purdy, latest of the 
four Missouri graduates in today's 

honor group, is director of all engi

( Continued on page 28 ) 
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Rear Suspension Prediction 

With the exception of the Nash and 

Buick cars, the American passenger 
car is suspended with a Hotchkiss 

type rear end. Nash and Buick use 

the torque tube. It is the purpose of 
this article to predict a change in sus

pension and to list the reas,ons for 

that change. 
The Hotchkiss suspension, strange

ly enough, was first used on the 190S 

Hotchkiss car. It is therefore one of 
the most recent schemes, being pre-

Hotchkiss Drive: Driveshaft is not en
closed and does not resist torque about 
rear axle center line. 

ceded by both the torque tube and 
the De Dion types. The swing axle 

types are all more recent, yet. 
The first successful use of the 

Hotchkiss drive was .on the 1912 and 

1913 Peugeot cars, which were run 
successfully at Indianapolis. The sys

tem became very popular in succeed
ing years and actually displaced the 

torque tube drive in popularity. 

The biggest disadvantage to the 

Hotchkiss and torque tube drive is 

the placement of the differential 
weight on the rear wheels. Eventually 

two excellent designs were produced 

with the differential weight on the 

rear wheels. 
The 35C Bugatti suspension was 

not strictly a Hotchkiss drive car be

cause the accelerating force was not 

transferred through the springs. In

stead, radius rods were used with the 
open propeller shaft, and the unit 
was suspended with quarter elliptical 

springs. This effected an appreciable 
reduction in unsprung weight when 

used with the unit wheel and brake 

drums of Bugatti design. The suc
cess of this car in sporting events has 

not been surpassed, in spite of the 

fact that it had an engine of a par
ticularly crude design. The inferior 

lateral stability of the Hotchkiss sys-

APRIL, 1956 

tern was completely c.orrected in this 

design. 

The P-3 Alfa Romeo was also of 
excellent design, having the differen

tial mechanism mounted at the rear 

of the transmission and drive to the 
rear axles by twin drive shafts turn

ing in similar directions. While the 
over-all weight of this system would 

possibly be more, the unsprung weight 
would be reduced considerably. An

.other unique feature of this suspen
sion was the provision for shackles 

on both ends of the springs, thus iso • 
lating the frame from impact loadings 

due to wheel kick. This was possible 
due to the very rigid construction of 

the axle in the dual drive mechanism. 

A third improvement in the Hotch
kiss suspension was in a post-war 

Alfa Romeo, which reduced the 

weight transfer on the rear tires due 

The DeDion rear end. Wheels are 
kept parallel by a rigid "dead" axle. 
Unsprung weight is reduced by mount
ing differential on body of car. 

to propeller shaft torque by using 

double reduction gears in the differ
ential. The racing type Jaguar car 

used a system of levers to accomplish 
this same reduction in weight trans

fer. Both of these methods resulted 
in a decided reduction in wheel lift

ing and wheel hop, factors that are 
beginning to plague American passen

ger cars due to the increased low gear 

torques and the decreased rear axle 

ratios. One American passenger car 
manufacturer has attempted to reduce 
this wheel hop by raising the rear roll 

resistance with outrigger springs. The 
advisability of this scheme is dubious 

because .of the reduced cornering pow
er that results when compensations in 

the front suspension are made to ef
fect the required understeering char

acteristics. The balanced torque dif-

by SAM BELL, M.E., '56 

ferential, new this year in the United 

States, is a more advisable method of 
reducing wheel hop and the features 

of this improvement include greater 
tractive power under variable road 
conditions. 

These improvements and modifica
tions to the non-suspended differen

tial rear ends, while very ingenious, 

are only stop gap measures, and even
tually the automotive industry will 

run out of rope. The question of 
what they will do then is this arti

cle's conclusion. Since any improve
ment must primarily have advertising 

value, some type of hydraulic or 
pneumatic springing system is indi

cated. In conjunction with a weight
less suspension s y s t e m, balanced 

torque differential and suitable brac

ing will put the American passenger 
car rear end on a par with the Bu

gatti 35C. I ts characteristics will be 
that of ( 1) reduction in wheel hop 

( 2) slight reduction in unsprung 

weight ( 3) improved lateral stability 
and cornering power, and ( 4) possi

ble reduction of wheel kick impact. 

These improvements, however, are 
only mediocre compared to the im

provements possible with some type 

Wheel Hop: As the car accelerates 
F, is greater than F, due to driveshaft 
torque. The "F!' wheel · slips, then 
"grabs" the ground, resulting in a 
"hopping" effect. 

of sprung differential system, i.e. , ( 1) 
reduced frame deformation, if trans

mission is moved rearward, ( 2) re
duced propeller shaft problems, if 

transmission is moved rearward, ( 3) 
increased polar movement of inertia, 
especially if transmission is moved 

rearward, resulting in sizeable reduc-

( Continued on page 24 ) 
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Hanford plant, operated by G.E. for 
the Atomic Energy Commission. 

NEWSTUFF 
The floor vault can store materials 

with as much radioactivity as exists 
in eight pounds of radium, more than 
the total amount produced in North 
America before World War II. 

The top of the storage cylinder, lo
cated at floor level, is a steel disc, 10 
inches thick and eight feet in diame
ter. It is located in the Hanford 
radiometallurgy laboratory and was 
designed as a vital, supporting tool 
for research into nuclear bombard
ment effects on fissionable fuel. 

By DANIEL R. CAPPS, B.S., E.E., '56 

EMPIRE STATE BUILDING 
TO LIGHT UP THE SKY 

(See Cover) 

The Empire State Building will 
light up the skies of much of the 
northeast through the addition of 
four mighty searchlights. Installed 
just above the observation platform, 
1,092 feet above the streets of New 
York City, these beacons will be pow
erful enough to be seen under ideal 
conditions as far away as Boston and 
Baltimore. 

Heart of the searchlights will be 
the lamps manufactured by the West
inghouse Electric Corporation. These 
2,500-watt short-arc mercury lamps, 
in conjunction with the highly pol
ished reflectors, will produce 450,000,-
000 candle power of light per beacon. 
Combined, the four beacons will pro
vide almost two billion candle power 
of light and are reporte::I to be the 
brightest continuous man-ma:le source 
of light. 

Originally, the se3rchlight units 
were carbon arc lights used as anti
aircraft searchlights during World 
War II. They have been specially 
modified to house the Westinghouse 
lamps. 

Temperatures within the search
lights will reach as high as 1500 de
grees Fahrenheit. To withstand these 
extremely high temperatures, the bu]bs 
are m3::Je of quartz rather tl-ian gla::s. 
The quartz is also require::! to with
stand high internal pressures of more 
than 300 pounds per square inch. 

One of the five-foot beacons wiH 
point straight up. The three others 
on the world's tallest building will be 
directed cutward at an angle of five 
degrees above the horizontal. They 
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will revolve counterclockwise at the 
rate of one revolution per minute 
from sundown to midnight. 

HOT SAFE 

What is probably the world's "hot
test" safe- and one which no burglar 
would want to crack-has been de
vised by General Electric Company 
atomic experts here for storing and 
studying radioactive materials. 

The safe is a 15-ton, cylindrical in
stallation that operates much like a 
soft-drink dispensing machine. It sus
pends up to 780 "hot" samples on 
large horizontal discs mounted one 
above the other inside a six-foot ver
tical cylinder. These samples are 
test pieces of uranium which have 
been subjected to chain reaction in 
plutonium-producing reactors at the 

To insert or remove a sample, tech
nicians remotely rotate the discs 
below the floor level until desired 
specimens are lined up under access 
holes in the discs· above. Samples 
needed can be inserted or extracted 
without having to remove any other 
sample in storage. This arrangement 
minimizes the escape of radiation. 

To remove a sample, the technician 
on duty lifts a plug from the cylinder 
top, places a one-ton lead cask over 
the opening and turns a wheel to line 
up the wanted sample. 

Once the sample has been properly 
positioned, a claw mechanism is low
ered through an opening in the heavy 
cask to lift it into the cask. After 
that it can be transported safely to 
the main laboratory for study. 

Samples that are the "hottest" ra
dioactively are stored on the lowest 

HOTTEST SAFE-Highly radioactive canned uranium is stored in a safe that 
works like many soft drink dispensers. Samples hang from five steel disks located 
below floor level that are positioned by hand wheels at right to bring them into 
position for removal. Used at the Hanford, Washington, Atomic plant operated by 
General Electric for the AEC, the safe keeps radioactivity from escaping into the 
plant's metallurgy laboratory. 
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disc, six feet below the laboratory 
floor. This puts 18 inches of steel be
tween them and the working area. 

During insertion or removal of sam
ples, a vacuum system sucks air from 
the laboratory into the safe, through 
a filter and out an exhaust stack to 
prevent loose radioactive particles 
from escaping into the laboratory. 

BEHEMOTH 

The world's largest adjustable rail 
milling machine, weighing 1,230,000 
pounds, will soon be installed here in 
the General Electric Company's Large 
Steam Turbine-Generator plant. 

The giant is being built by the In
gersoll Milling Machine Co., Rock
ford, Ill. Purchase of the machine as 
well as the special construction of the 
foundation to support it will represent 
a total investment of more than $172-
million. 

The machine will be 120 feet long, 
stand 35-feet 2-inches high, and will 
be 42-feet 1-inch wide. It will be cap
able of machining work pieces up to 
18 feet wide and 16-½ feet high. 

Four G-E 100-hp motors will drive 
the individual milling heads. Two 
17½-feet-wide work tables, one of 
them 22-feet and the other 34-feet 
long, will operate on a 112-foot-long 
bed. Use of the two tables separately 
will allow setting up or unloading one 
work piece while another work piece 
is actually being milled on the other 
table. For very large work, the tables 
can be joined and used as one. 

There is a span of 18-feet between 
the spindle noses, and a height of 
16½-feet from table to the rail head 
spindle noses. 

It is estimated that this machine 
can do work equivalent to three 16-
foot planers. 

Two 56-foot chip conveyors, one on 
either side of the table, will carry off 
chips to a 20-foot cross-conveyor at 
one end of the table. This latter unit 
will remove the scrap to containers. 

Some 847-cubic yards of fill as well 
as 600-cubic yards of concrete were 
removed to allow construction of the 
machine's base. 

Once the floor-area was excavated 
to a seven foot depth, some 44 steel 
"H' ' bearing piles were driven down 
on 4-foot centers some 100-feet to 
bed rock. Thus with the original piles, 
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BEHEMOTH-Two huge pieces are being machined here in tests of the world's 
largest adjustable rail milling machine, which will soon be shipped to General Elec
tric's Large Steam Turbine-Generator plant in Schenectady, N. Y. from the Inger
soll Milling Machine Co. of Rockford, Ill. The machine is 120 feet long, 35 feet high 
and 42 feet wide. It will handle pieces up to 18 feet wide and 16½ feet high. Four 
GE 100-hp motors will drive the individual milling heads. 

a total of 85 steel piles will form the 
support of this machine's foundation. 

The excavation is of irregular size 
with a center depth of 16-feet and a 
depth of 8-feet 6-inches at the ends, 
126-feet in length and 40-feet maxi
mum width. A total of 1150-cubic 
yards o! concrete and 40 tons of re
inforced steel rod will be laid atop 
the piles to form the foundation. All 
of the work on the machine's base 
took place inside the factory over a 
period of several months without in
terrupting production. 

Present plans call for the machine 
to be in operation by mid-1956. 
WORLD'S LARGEST 
POWER SHOVEL 
( See Frontispiece) 

The largest power shovel in the 
world- half again the size of any 
other power shovel- recently began 
coal stripping operations for the 
Hanna Coal Co. at Cadiz, Ohio. Built 
by the Marion Power Shovel Co., the 
monster is powered and controlled 
with General Electric Equipment. 

It carries a 60 cubic yard dipper 
and is capable of moving 90 tons of 
rock and earth at each pass. The new 
machine over-shadows all previous 
large shovels in reach a:i.d power 
much more than it does in dipper 
capacity. 

The 150 foot boom and the 10:) 
foot dipper ·stick are about 40 per 
cent larger than those on the largest 
shovels heretofore used. The result-

ing long reach and high lift will han
dle correspondingly deeper over bur
den economically. This will make 
available for single cut, open pit min
ing, many thousands of tons of coal 
which could not be stripped econom
ically by smaller machines. 

This machine is one hundred times 
larger than the average "neighbor
hood" power shovel. The boom tip 
stands 145 ft. above the ground and 
it is capable of working economically 
in a 90 foot bank. 

Power is transmitted to the shovel 
through a 250 mcm, type sh-d, rubber 
armored, 3 inch diameter, trailing 
cable at 6.9 kv from a 5000 kva, 
69000-6900 volt, portable substation. 
This marks a new development in 
power distribution to large shovels. 
The voltage · almost universally used 
in large open pit mining operations 
is 4.16 kv. The large amount of 
power involved in the operation of 
the new shovel makes the use of the 
higher distribution voltage imperative. 

Two motor generator sets supply 
d-c power under Ward Leonard con
trol for the main motion motors. The 
larger set is driven by a 3500 hp, 
3500 kva, .8 power factor, 1200 rpm, 
synchronous motor. This motor drives 
four 400 kw, 250 volt, d-c hoist gen
erators each having a no load voltage 
of 600 volts and a stal!ing current of 
3200 amperes. This large set also in-
eludes a 330 kw, 500 volt, d-c gen-

( Continued on page 22 ) 
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McDONNELL F-101 - The Voodoo, an Air Force supersonic 
fighter that has two J-57 engines with afterburners, is the 
most powerful jet fighter yet built. 

BOEING 707 __:_ The Stratoliner will usher in commercial 
travel in the jet age. It is the counterpart of the KC-135, 
a military tanker-transport powered by four J-57 engines. 

BOEING 8-52 - Eight J-57 engines, mounted in pairs, power 
this all-jet, heavy Air Force bomber. 

CHANCE VOUGHT F8U - Powered by a J-57 with afterburner, 
the Crusader is the Navy's fastest carrier-based fighter. , 

The best airplanes ..• are designed 
around the best engines 

Today's most valuable military aircraft, capable of 
supersonic or intercontinental flight, include various 
Air Force and Navy fighters, bombers and trans
ports. Among these are nine types that have a 
significant feature in common. They all fly on one 
type of engine - the J-57 turbojet. 

Also entrusted to the efficient, dependable opera
tion of Pratt & Whitney Aircraft's jet engines will 
be the commercial jet transports soon to travel along 
the air lanes of the world. 

The excellence of the J-57 is attributed to the 
engineering team that has determinedly maintained 

World's foremost designer and builder 

of aircraft engines 

its leadership in the field of aircraft powerplants. Ef
fort is now being directed toward the improvement 
of advanced jet and turboprop designs. Still to be 
anticipated is mastery of current technology's most 
provocative problem - the successful development 
of a nuclear aircraft engine. 

Many engineering graduates would like to be 
concerned with the air power of the next generation. 
One way to fulfill that ambition is to pursue a 
career alongside the Pratt & Whitney Aircraft en
gineers who have consistently produced the world's 
best aircraft engines. 

PRATT & VVHITNEY AIRCRAFT 

APRIL, 1956 

DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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MIZZOU MEMOS 
Career Sketch: Charles K. Rieger 

Charles K. Rieger is a vice presi
dent of the General Electric Company 
and General Manager of its Appli
ance and Television Receiver Division 
at Louisville, Kentucky. 

After graduation from the Univer
sity of Missouri in 1936 with a B.S. 
degree in electrical engineering, Mr. 
Rieger joined General Electric as a 
student engineer, working first in De
troit, Michigan, and then in Schenec
tady, N. Y. 

In 1937 he was transferred to the 
G-E fractional horsepower motor 
plant at Fort Wayne, Indiana, as 
sales engineer. There he gained expe
rience in developing programs to co
ordinate engineering, manufacturing, 
and sales. 

For two years during the war, he 
was assigned to Wright Field in Day
ton, Ohio, in charge of General Elec
tric work there, returning to Fort 
Wayne in 1944 as proposition engi
neer. 

In January, 1946, Mr. Rieger went 
to Bridgeport, Connecticut, as assist
ant commercial engineer for the Home 
Laundry Division. In August of the 
same year, he was promoted to com
mercial engineer. 

In 1947 he was appointed manager 
of the company's Heating Device and 
Fan Division, and in 1950 he became 
manager of the Household Refriger -
ator Division. 

In 1951 the General Electric appli
ance business, all _of which had been 
grouped in an Appliance and Mer
chandise Department, was separated 
into two new groups, the Major Ap
pliance Divisions. Mr. Rieger was ap
pointed General Manager of the Small 
Appliance Division. In January of 
1953 he was elected a vice president 
of the Company and in May of the 
same year he was appointed General 
Manager of the Major Appliance Di
v1s10n. 

Mr. Rieger was born in Kansas 
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By SHELTON EHRLICH, M.E. '56 

City, Missouri, September 23, 1915. 
He is married to the former Dorothy 
Geary of Fort Wayne. They have two 
children, Sally, 13, and Susan, two. 

Berney Harris, M. E . '22, is the 
proud father of Nancy, whom he tells 
us is the only junior woman in the 
University to receive her letter "M" 
so far this year. She is majoring in 
physical education and is senior spon
sor at Johnston Hall. He says he and 
his wife come up regularly to football, 
basketball, and baseball games. He 
was pleased to hear from Stankowski 
of the fine extra-mural program. Ber
ney is a security salesman with the 
Scherck-Richter Co., St. Louis. 

Leigh Samuel Icke, E. E. '30, is 
staff assistant in the production ad
ministration department of Beech Air -
craft, Wichita, Kansas. 

Lt. Rex Barnes, M. E. '55, is taking 
pilot training at the Malden (Mo.) 
Air Base. 

Charles Lee Parish, Ch. E. '47, 
has been appointed superintendent of 
the chlorine area of the Columbia
Southern Chemical Corporation. He 
joined the company right after his 
graduation as an operations engineer. 
and during plant expansion he be
came acting foreman. He and his 
wife with their two children, Richard 
and Carolyn, live at 171 Summit St., 
Wadsworth, Ohio. 

Samuel L. Nevins, Ch. E1• '20, cor
porate vice-president of the plant food 
division of the Olin Mathieson Corp., 
was awarded an honorary degree at 
the January commencement of the 
University of Arkansas for his out
standing contribution to the state. He 
has long been one of the South's lead
ing scientists in the development of 
plant fertilizers. He moved to Little 
Rock in 1937 as general manager of 
the Arkansas Fertilizer Company, 
which became part of the Olin Math
ieson Corp. He pioneered in the de
velopment of high analysis pelletized 
fertilizer, and also developed the proc-

ess by which elementary sulphur is 
recovered from the sour gas wells of 
south Arkansas, a discovery which 
led to the extensive industrial devel
opment in that area. 

Hal Miller, E. E. '55, received a 
call to active duty as a lieutenant in 
the Air Force. He reported at An
drews Air Force Base, Maryland in 
January. 

Elmo E. Crump, E.E. '40 and his 
wife toured Europe last summer 
accompanied by their seven children, 
whose ages are 13, 8, 7, 6, 4, 2 and 1. 
They used a Volkswagon Muro bus. 
Sailing on the Queen Elizabeth, Au
gust 3, they covered France, Spain, 
Italy, England, Belgium, Germany, 
Switzerland and returned September 
22 on the Carolina. Crump is part 
owner of the Kay Electric Company 
at Pine Brook, N. J. and they live at 
29 Grover Lane, West Caldwell, N. J. 

John Thomas Kemper, E.E. '40 is 
listed in the international edition of 
"Who's Who in Commerce and Indus
try," in "Who's Who in the East," and 
in "Who's Who in New England." He 
is New England branch manager for 
the Wagner E1lectric Corp., and lives 
on Rich Valley Road, Wayland, Mass. 

Arthur H. Lippit, M.S., Ch.E., '41 
is at present the Chief Process Engi
neer at Beech Aircraft Corporation. 
He has been employed there since 
1942 and is at present in charge of the 
Chemical and Metallurgical and Proc
ess Laboratories with approximately 
fifteen technical people under his su
pervision. Prior to coming to Beech, 
Mr. Lippit spent nine months with 
TVA. 

N._ J. Pfeiffer, M.E. '43 is working 
as a design Engineer at Beech Aircraft 
where he has been since March, 1953. 
Prior to coming to Wichita, Mr. Pfeif
fer was employed as a Design Engi
neer for the Harper Engineering Com
pany of Dallas, Texas. At the present 
time, he is directing the design of a 
group of subordinate engineers on the 
canopy and operating sections of 
Beech's new Model 73 Jet Trainer. 

Ira A. Cohn, M.E. '44 is a sales 
engineer for Schwarz and Cohn, Inc. 
of Brooklyn, N. Y. His family has 
moved to a new home at 843 Jefferson 
St., Woodmere, N. Y. 
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Young engineers making news 

Richard C. Shafer, B.S. in mechanical engineering at Lehigh, 
was one of 16 engineers assigned to one of Western Electric's 
toughest post-war projects - developing manufacturing tech
niques for mass-producing (with great precision!) the tiny but 
amazing transistors which are already causing a revolution in 
electronics. 

Paul J. Gebhard, B.S. M.E. at the University 
of Maryland, was one of a team that helped 
develop Western's new electroforming 
process for coating steel telephone wire 
with copper, lead and brass in one continu
ous operation. His job: to develop conductor 
resistance-annealing equipment and electro
lyte filtration and circulating systems. 

Bobby L. Pettit (at right), an E.E. from Texas 
A. & M., is one of several hundred members 
of Western Electric's Field Engineering Force. 
These F.E.F. men can be found all over the 
world-working most closely with the Army, 
Navy and Air Force-advising on the instal
lation, operation and maintenance of com
plex electronic equipment made by W.E. 

APRIL, 1956 

Western Electric's primary job -which goes 
'way back to 1882 - is to make good telephone 
equipment that helps Bell telephone companies 
provide good service. It's a very big job - and a 
very important one - which calls for the pooling 
of varied types of engineering skills. 

New manufacturing processes and methods 
are constantly required to produce better tele
phones, better central office equipment, better 
wires and cables, new types of electronic equip
ment to keep pace with the nation's ever-growing 
need for more and better telephone service at 
low cost. 

In addition to doing our job as manufacturing 
unit of the Bell Telephone System, Western 
Electric is busy producing many types of elec
tronic equipment for the Armed Forces. Here 
again, young engineers of varied training are 
doing important work in connection with the 
manufacture of radar fire control systems, guided 
missile systems and special military communi
cations systems. 
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NEWSTUFF 
( Continued from page 17 ) 

erator for supplying power to the two 
crowd motors connected in series. The 
ceiling voltage on this generator is 
110 volts and the stall current is 1350 
amperes. A smaller set consists of a 
1000 hp synchronous motor driving 
two 330 kw, 500 volt, d-c generators 
for supplying power to the four 
swing motors. These generators will 
have 110:) volts no load, 1350 am
pere stall characteristics. 

The hoist motion on this machine 
is powere::l by four 425 hp motors 
giving a maximum hoisting effort of 
approximately 4000 hp. There are 
four vertical swing motors totaling 
750 hp and two crowd motors each 
187½ hp. All of the main driving 
motors are of the heavy duty, ar
mored, 1-:-iill type construction with 
forced ventilation by individual, mo
tor mounted, induction motor driven, 
centrifugal blowers. 

The control equipment is of the 
amplistat - amplidyne - Ward Leonard 
type for each of the three motions. 
This results in maximum control 
of acceleration, deceleration, current, 
torque and p,ower peaks and plug
ging. Extreme flexibility in adjust
ment of the operating characteristics 
is provided, yet all adjustments are 
accomplished easily and readily due 
to the simplicity of the adjustment 
circuits. 

Special type motor field control 
equipment is provided for the 3500 
hp synchronous motor to give it ex
tremely high torque characteristics 
under heavy loads and to provide 
leading power factor characteristics 
for the improvement of mine voltage 
conditions under heavy loads. 

For the hoist motion a special type 
of motor field excitation is provided 
to vary the motor torque characteris
tics smoothly and in correct ratio to 
suit the different phases of the oper
ating cycle. 

Another feature setting the new 
shovel above its predecessors is an in
dependent propeller traction drive 
powered by four 250 hp wound rotor 
induction ~otors with special steering 
control. 

The total equivalent power of the 
installed electrical equipment on this 
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machine is in excess of 12,000 hp. 
However, since all of the main mo
tors and generators are actually capa
ble of operating continuously at twice 
the nameplate capacity, the actual 
electrical content is almost 20,000 hp. 

In the large diameter, hollow cen
ter pin of the machine there is an au
tomatic, apartment type house eleva
tor with controls for stopping at three 
levels. This is for carrying personnel 
and visitors from the ground level to 
the main machinery deck or on up 
to the gantry, some seven stories high. 
Conventional machines provide an in
termittent series of ladders for this 
purpose. The size of the new machine 
makes the use of an elevator a high
ly desirable safety feature. 

FLIGHT TESTING PLANES 

THAT WERE NEVER BUILT 

An airplane, complete with engines, 
that is still in the idea stage can now 
be quickly given an automatic simu
lated flight test on an electronic cal
culator as a result of an achievement 
at the General Electric Company's jet 
engine plant here. 

The new use for the electronic cal
culator could mean a savings of mil
lions of dollars in time, materials, and 
effort, according to the engineers who 
developed the technique that made it 
possible. 

The system consists of a special 
method of transferring airframe and 
engine performance information onta 
computer cards and a method of set
ting up the calculator so that it can 
digest the information on these cards. 
With the new system all the cards 
are combined and fed into the calcu
lator and desired information on the 
performance of the proposed airplane 
is obtained automatically in a very 
short time. One answer on the air
plane's performance can be obtained 
in as short a time as 20 seconds. 

The system is especially valuable in 
saving engineering, testing, and man
ufacturing time during the first stages 
of developing a new airplane, ex
plained Dr. H. R. J. Grosch, man
ager of the plant's computing section. 
He said the system could save mil
lions of dollars of development money 
since faulty design features or mis
mated air frames and engines can 

now be detected on a calculator be
fore an airplane is actually built. 

Another advantage of the new sy3-
tem is that it is an estimate::! 30 times 
faster than any other system previ
ously used for calculating combined 
engine and air frame performances, 
according to G-E engineers. 

Time required to put data on com
puter cards and to make the simulated 
flights will vary according to the com
plication of each airplane. It may 
take three weeks to transfer air frame 
and engine information onto computer 
cards, but at most only a few hours 
to get all the answers to the proposed 
airplane's performance. 

The new system is a refinement of 
one announced earlier this year by 
G.E. With the old system, a set of 
computer cards describing air frame 
performance and a set describing en
gine performance had to be fed alter -
nately into the calculators, and oper
ators had to stop each time to trans
fer by hand air frame performance 
onto the engine cards and engine per -
formance onto the air frame cards. 

The new system, designed by J. C. 
Richter, supervisor of the engines and 
components unit of the computing sec, 
tion, allows the set of cards rep~~~ 
senting engine performance and the 
set of cards representing air frame 
performance to be fed into the calcu
lator at the same time. Then the cal
culator, guided by directions on the 
two sets of computer cards, calculates 
the performance of the proposed air
plane. During this process the ma
chine draws on engine performance 
information whenever it is directed to 
do so by the set of air frame per -
formance cards. 

There is more choice in getting the 
type of answers desired with the new 
system. Designers seek such answers 
as engine p,ower, operating limits, and 
rate of fuel consumption at any 
airplane speed and altitude. The 
new system will save engineers many 
thousands of hours that were previ
ously spent in calculating answers 
manually. 

The system was developed on an 
advanced electronic calculator that 
can make computations in a fraction 
of a second. Dr. Grosch said the sys-

( Continued on page 26 ) 
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INVENIEMUS VIAM AUT FACIEMUS: " We shall find a way or we shall make one." -Memorial Gate, University of Pennsylvania Investing in young America ... a progress report 
"To HELP deserving young men and women obtain a college education ... to give financial support to a crosssection of American colleges ... " 
FOUR YEARS AGO, the Union Carbide Scholarship Plan was established with those objectives. Today, the plan provides the complete cost of tuition and fees for 400 four-year scholarships at colleges and universities throughout the country. As an important part of their education, the scholars are encouraged to gain valuable experience in their chosen fields by obtaining jobs in industry during summer vacation. 50 TECHNICAL SCHOLARSHIPS are also available in specific fields of study. They cover the student's tuition and fees for the senior year. In addition, to assist graduate students and to support academic research, 

Union Carbide offers 66 fellowships and grants-in-aid to universities. 

THE PEOPLE OF UNION CARBIDE regard these scholarships as an important contribution to the future and to two of America's priceless assets-its educational system ... and its youth. 
TO LEARN MORE about the Union Carbide undergraduate scholarships and the colleges and universities in which they have been established, write for Scholarship Plan booklet X. 

UNION CARBIDE AND CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y, In Canada: UNION CARBIDE CANADA LIMITED, Toronto UCC's Trade-marked Products include 

LINDE Oxygen 
PYROFAX Gas 

EVEREADY Flashlights and Batte ries SYNTHETIC ORGANIC CHEMICALS 
PREST•O•LITE Acetylene ELECTROMET Alloys and Metals 

APRIL, 1956 

NATIONAL Carbons ACHESON Electrodes UNION CARBIDE Silicones 
PRESTONE Ant i-Freeze UNION Carbide Dyne! Textile Fibers 

HAYNES STELLITE Alloys BAKELITE, VINYLITE, and KRENE Plastics 
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WHY CERTAIN 
DESIGNS SUCCEED 

an idea to help 
you advance faster 

SUCCESSFUL designers state that 
costs are the most important 

factor in the success of any product 
development today. Manufacturers 
recognize this and, as a result, seek 
out the engineers who are cost 
minded. 

Industry's stress on lower costs 
comes from the increasing competi
tion for buyers. Rising costs of ma
terials and labor must be offset by 
good designs to keep selling prices 
down to realize a profit from sales. 

Ingenious use of materials is the 
best way you can eliminate needless 
expense in manufacture. By using 
steel as the basic material and weld
ing for fabrication, you have a de
cided advantage in saving mon~y 
for a manufacturing company ... 
and getting your designs accepted. 

Casi Construction-Costs $28.13 

Welded Steel Construction - Costs $6.49 

Results from using welded steel 
instead of gray iron are shown in 
the above design comparison of a 
typical bracket used on modern 
machinery. The cast bracket costs 
$28.13. The welded steel bracket 
costs $6.49, weighs 65% less, yet is 
stronger and more rigid than the 
cast design. 

Similar savings are possible in 
many types of mechanical parts. 
Therefore, it will pay you to know 
how to utilize steel. Why not write 
us for latest design bulletins. 

THE LINCOLN ELECTRIC COMPANY 
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Cleveland 17, Ohio 
The World's Largest Manufacturer of 

Arc Welding Equipment 

REAR SUSPENSION 
( Continued from page 15 ) 

tion in pitching problems, ( 5) elimi
nation of wheel weight transfer and 
wheel hop, ( 6) a remarkable decrease 
in unsprung weight, especially if 
brakes are moved inboard, and (7) 
excellent lateral stability with result
ant increase in cornering power. 

Th_e usual objection to the differ
ential type of suspension is the in
crease in cost that results from this 
construction. This objection is evi
dently unfounded when one considers 
that the Peoples car has such a sys
tem and has had it since it was de
signed in 1922. The cost of this car 
is about $1100 in Germany and Eng
land. 

The method of wheel suspension is 
not subservient to the sprung differ -
ential. Several types have been suc
cessfully employed and there is little 
to choose between them. The much 
advertise::! DeDion suspension is es
sentially a non-independent suspen
sion as it uses a solid axle. The BRM 
and Mercedes Grand Prix racing cars 
claimed the use of the DeDion sy;;
tem, but the modifications that were 
incorporated put both of these designs 
into the theoretical classification of 
the swing axle. Swing axle designs 
have many variations and usually are 
independent types. The three most 
successful types are those used on the 
Porche, Lancia, and Mercedes. The 
first two are quite similar, differing 
only in detail. Both give variations 
in camber and toe-in with bump and 
rebound and a variation in camber 
with roll of the automobile, which re
sults in very high cornering abilities. 
The Volkswagon design is similar to 
the successful Porche. The roadabil
ity of the Porche and Lancia automo
biles' rear suspension was forcefully 
demonstrated by the roadability they 
achieved on the very rough sections 
of the Mexican road race, the tough
est test of suspension known. The 
Mercedes type suspension differs in 
that there is no camber variation with 
the roll of the car and that no varia
tion in toe-in is encountered due to 
absolute vertical movement of the 
axle during bump and rebound. This 
is accomplished by a watt linkage. 
This car has had great success with 

very high speed corners and has been 
equally successful at low speeds. 

Good examples of the DeDion sus
pension are the 1925-26 Miller Indi
anapolis cars and the Formula II Fer
rari racer of 1953. These types are 
essentially the same as employed on 
the DeDion steamer of 1895. The 
main advantage of the DeDion type 
is the reduction of gyroscopic effects. 
A further possib'.e advantage would 
be the apparent ease of mass produc
tion and adaptability to unit body 
construction. 

The "A" frame type of suspension 
is a possibility, as almost any charac
teristic can be obtained by proper 
choice of dimensions. The limitation 

Wheel Kick: As the wheel goes over 
a bump it must travel farther than the 
automobile. To do this it must rotate 
faster. Because of its inertia it cannot 
instantly increase rotational speed and 
so transfers an impact load to the 
suspension system. 

on this type would be manufacturing 
and servicing difficulties. 

The Prediction 

Two or three years will see the hy
draulic or pneumatic springing with 
extensive use of rubber bushings for 
shock absorbtion in suspension mem
bers. Standard unsprung differentials 
will be retained with the balanced 
torque differential gaining in popu
larity. Seven or more years will be 
required before the standard passen
ger cars will have rear mounted 
transmission differentials, possibly one 
year less for the so-called American 
sports cars. The most popular sus
pension system will be the DeDion 
type, arranged similarly to the 1949 
Formula I Ferrari. The brakes will 
be moved inboard. The simplicity of 
disk brakes will dictate their use with 
no self-energizing mechanism. Power 
brakes and level ride control will be 
standard equipment. No shock ab
sorbers will be required except where 
torsion bars are used. As these rear 
end modifications appear, it will be 

( Continued on page 26 ) 
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All over the world technical "Minute Men" of the RCA Service Company assist the U.S. Army, Navy, Air Force. 

How RCA "Minute Men" give added strength 

to our Armed Forces everywhere 

In Northern Japan, in Florida, in 
Guam-all over the world, the 
technical "Minute Men" of the 
RCA Government Service Depart
ment are assisting our Armed 
Forces. 

These "Minute Men" -experts 
in electronic installation, mainte
nance, and training-are backed 
by the RCA organization that pro
vides a wide range of complete 
electronic services and systems to 

the nation. Behind them stand 
RCA's 37 years of experience in 
communications; more than 70,000 
RCA employees in manufacturing 
plants stretching from coast to 
coast; plus the fullest research fa
cilities devoted to electronics that 
industry has ever known. 

In all these ways, the RCA Gov
ernment Service Department has 
proved its ability to give added 
strength to our Armed Forces. 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de
velopment, design, and manufactur
ing for engineers with Bachelor or 
advanced degrees in E .E., M.E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora
tion of America, Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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•.. large diameter 
Dickey Pipe in 5-f oot lengths 

Dickey vitrified clay sewer pipe ... in diameters from 15 to 
36 inches ... is now being manufactured in 5-foot-lengths ..• 

. at 5 of Dickey's 6 plants. The production of 5-foot lengths in 
these sizes at the Saspamco, Texas plant will be started in 
1956. This new longer pipe has been developed to meet the 
needs of engineers, contractors and municipalities interested 
in better sanitary sewers. Through Dickey research and .devel
opment, this new pipe will consistently exceed the minimum 
strength and other standards established by the American 
Society for Testing Materials, giving the engineer-designer an 
added safety margin. 

Providing improved sanitation for better living 

W. S. DICKEY 
CLAY MFG. CO. 

Birmingham, Ala., Chattanooga, Tenn., 

Kansas City, Mo., Meridian, Miss., 

San Antonio, Tex., Texarkana, Tex.-Ark. 

Dickey Sanitary 
Salt-Glazed Clay Pipe 

WORTH WAITING FOR 

If it's made of clay it's good ... if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL, or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLLWAY 
PH. GI 2-3151 

REAR SUSPENSION 

( Continued fr om page 24) 

possible to change to a higher pres
sure tire using smaller dimensions. 
This change will necessitate a kick 
shackle on the front wheels. 

The result of these modifications 
will be a reduced weight in chassis of 
500-700 pounds and a relocation of 
the engine toward the front. The in
side dimensions of the car will be in
creased accordingly. 

NEWSTUFF 

(Continu ed fr om page 22 ) 

tern is another step toward the auto
matic design of weapons systems 
which he believes will be possible in 
the not too distant future. 

"NEW LOOK" IN SKYSCRAPERS 

The Henry C. Beck Building, new
est and tallest office building in 
Shreveport, Louisiana, has brought 
the "new look" in skyscrapers to that 
part of the South, as well as the rest 
of the world. It is the world's first 
welded skyscraper with a colored 
aluminum exterior curtain wall. 

One of the outstanding structures 
of its type, the Beck Building has an 
aluminum and blue exterior "skin" 
over a steel frame of all-welded struc
tural joints- a combination that is 
being used to good advantage in the 
current multi-story building boom. 
The recently completed, 20-story Beck 
Building, according to The Lincoln 
Electric Company, is among the 
world's tallest welded buildings. Ex
perience with welding in multi-story 
structures has indicated that savings 
up to 20% in steel tonnage required 
can be realized. 

4, 

In the dark of night two safe-break
ers entered a bank. One approached 
the safe, sat down on the floor, took 
off his shoes and socks and started to 
turn the dial ,of the safe with his toes. 

"What's the matter with you?" said 
his pal, "let's open this thing and get 
out of here." 

"Naw, it'll take only a minute long
er this way, and we'll drive them fin
gerprint experts nuts." 

THE MISSOURI SHAMROCK 
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F4D, "SKYRAY"- only carrier plane to 
hold official world's speed record 

. . . . . . : -,~~ +- ~ 

. . . . . . . . 

-oe··*f)iy> -

A4D, "SKYHAWK"- smallest, lightest 
atom-bomb carrier 

Rll-66 - speedy, versatile 
jet bomber . 

···· ~······································································ ...............•..................... . . . . . . . 
. . . . . . . . . . . 

A3D, "SKYWARRIOR"- largest 
carrier-based bomber . . . 

DC-7 "SEVEN SEAS"-America's 
finest, fastest airliner 

................................................................................................•.••.••••......•. 

Engineers: 
join this 

• • w1nn1ng 

. . . . . : , . . . 
. . . . . . . . . . . . . . . . . . 

• "NIKE"- Rupersonic missile selected : 
• to protect our cities : 

D558-2, "SKYROCKET"- first airplane 
to fly twice the speed of sound team! . . 

•••••••••••••••oo•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers ... you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Challenging opportunities now 
exist in the following fields: 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Mechanical design 
Structural design 
Power plant installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

. I :~--t~ 
Brochures and employment applications are available at your college placement office . 

For further information relative to employment opportunities 

DOU 
First in Aviation 

APRIL, 1956 

at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, Employment Manager . . . Engineering General Office 
3000 Ocean Park Blvd .... Santa Monica, California 
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Engineering 
Writing 

atl HUGHES 

An engineering writer is that rare 

combination of a man so technically informed 

that he knows every detail of a given 

piece of equipme.nt-and also is able to 
present a clear, concise, written description 

of its operation and performance. 

Engineering writers at Hughes are as important to the team 
effort on any project as the other engineers and physicists with 
whom they work in close cooperation. This is because the material 
created by engineering writers are products-just as are antennas, 
modulators, synchronizers and other electronic items. 

The writers' products include Hughes equipment operating 
instructions; pilot and radar operator instruction manuals; serv
ice instruction books; test equipment use and service manuals; 
illustrated parts catalogues. Tape recorders are a time- and effort
saving tool in this work. 

Evening classes are available nearby at the University of Cali
fornia, Los Angeles, and the University of Southern California, 
for engineering writers desiring to advance their knowledge of 
the electronics arts. 

ENGINEERS and PHYSICISTS 
FOR INFORMATION CONCERNING AVAILABLE POSITIONS WRITE: 

Scientific 
Staff 

Relations 
HUGHES 

RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 

Photo, above: En gineering writer working with Hughes engineers 
on a design phase of the Hughes Falcon air-to-air guided missile. 

AROUND THE COLUMNS 

(Continued from page 14) 

neering activity on a major weapons 
development program of the Glenn L. 
Martin Aircraft Company of Balti
more. He was assigned to this post 
last December after serving as super
visor of the Flight Test Instrumenta
tion Laboratory at Martin's, and 
then, since 1947, to responsibility for 
the engineering efforts in development 
of the Viking Rocket. In mid-1954, 
he was assigned to responsibility for 
advanced engineering design activity 
on rockets and satellites. 

Purdy was cited by Dean Croft "in 
recognition of his contribution to na
tional defense and to space naviga
tion; his rapid progress while still un
der 40 in the forefront of a new tech
nology distinct from that of his spe
cific educational background; his re
sponsibility for development of the 
Viking Rocket, a foundation for our 
country's defense; and his upgrading 
to head engineering advanced design 
on rockets and satellities, and his re
cent assignment as director of all 
engineering activity on the major 
weapons development program of an 
outstanding aircraft corporation." 

Mr. Purdy was born in 1917 near 
Harris, in Sullivan County, Missouri. 
He studied three years at Northeast 
Missouri State Teachers College at 
Kirksville, majoring in science and in
dustrial arts, before enrolling in the 
College of Engineering here at the 
University. He received his B.S. in 
Civil Engineering degree here in 1941, 
and went to work immediately for the 
Martin Aircraft Corporation. Accord
ing to Martin officials, he soon be
came known as : 'Mister Viking," 
among Martin and U. S. Navy per
sonnel because of his close association 
with the development and testing of 
twelve upper-atmosphere Viking re
search rockets. 

A member of Tau Beta Pi, national 
honorary scholastic society in engi
neering; ?f the American Association 
for the Advancement of Science; of 
the American Rocket Society; and of 
the American Ordnance Association, 
he is active in civic and church or
ganizations. His hobbies, he says, are 

(Continued on page 32 ) 
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Behind lhe Ships lhal Sel lhe Pace •• ■ 
a Master's Touch in Oil 

World's fastest jet boat, Donald Campbell's Blue
bird-216 miles an hour ... 

World's fastest propeller-driven boat, Slo-Mo-Shun 
IV-178 miles an hour ... 

All the Atlantic Blue Ribbon Winners, from the 
Mauretania to the S. S. United States ... 

Maiden voyage of the world's first atomic-powered 
submarine ... 

Two-fifths of all the world's freighters ..• 

The race horses and work horses of the seas have 
one thing in common-socONY MOBIL'S master touch 
in lubrication. 

Good reason! When the chips are down-when rec
ords are at stake-when schedules must be met
the men who know marine machinery look to 
SOCONY MOBIL for its protection. 

* * * Wherever there's progress in motion-in your car, 
your factory, your farm or your home-you, too, can 
look to the leader for lubrication. 

_S_O_C_O_N_Y __ M_O_B_I_L __ O_I _L_C_O_M_P_A_-;:.,'!4, N C . 

LEADER IN LUBRICATION FOR NEARLY A CENTURY 
Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 

Mobil Overseas Oil Company and Mobil Producing Company 
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DIGIT AL COMPUTERS 
(Continued from page 12 ) 

by equating one of the performance 
equations to its guarantee. This den
sity is then substituted into the 
remaining performance equations to 
determine the remaining characteris
tic of the particular motor. If the 
calculated density when substituted 
into the remaining equations fails to 
produce a result that meets the re
quired guarantees, a new flux density 
is obtained and the calculation re
peated. If there exists any one den
sity or set of densities that satisfies 
all the performance guarantees, an ac
ceptable design results. If no density 
satisfie~ all the performance criterion, 
the length is increased and the process 
repeated. When a suitable density 
is established, a winding is selected 
that will produce the required density 
at the proper line voltage. 

This card-program-calculator installation is typical of the increasing use of 
computers in engineering departments. This computer is directed by information 
from punched cards as they are read into the machine. 

Digital Computers and The Future the future potential of these devices. 
The first step toward remote control 
of computers has already been taken. 

The number of digital corr.puter ap-
plications and their ensuing advan
tages are almost infinite. Present com
puter auxiliary equipment now in use 
or being planned supplies a hint of 

By means of a transceiver and exist
ing telephone circuits, information 

30 

3 BIG 
STEPS 
to success as an ENGINEER 
1. AMBITION-it is assumed you have this in 
abundance or you wouldn't be where you are. 

2. GOOD SCHOOL-you are fortunate studying 
in a fine school with engineering instructors of national 
renown. 

3. THE A.W.FABER-CASTELL HABIT-shared 
by successful engineers the world over. It only costs 
a few pennies more to use CASTELL, world's finest 
pencil, in 20 superb degrees, 8B to IOH. Choose from 
either imported #9000 wood-encased, Locktite Refill 
Holder with or without new Tel-A-Grade degree In
dicator, and imported 9030 drawing Leads. 

If you hope to be a master in your profession, use 
CASTELL, drawing pencil of the masters. If your 
College store is out of CASTELL, write to us. 

~ I t :~ 1· A.W.FABER-CASTELL , , t 
l PENCIL CO., INC. NEWARK 3, N. J. · 

from cards located at one location 
can be punched onto duplicate cards 
at the computer site. These duplicate 
cards supply the computer with infor
mation, and the results are punched 
on another set of cards. Information 
is in turn relayed back to the origi
nating station. Even the card handl
ing involved in the computer area 
may soon be eliminated by switching 
control of the computer to the distant 
transceiver station. 

Through standardization of compu
ter components, one computer may 
soon be able to control the operations 
of several other computers. For ex
ample, output data from one compu
ter could be supplied as input data 
to a second computer through inter
connecting circuits. The first compu
ter may instruct the second to perform 
a certain operation on the received 
data and return its calculated output 
to the first. This particular feature 
would create tremendous possibilities 
for integrated computer systems. 

Consider the possibility, remote as 
it may seem now, of digital compu
ters for controlling the daily flow of 
production in many industrial plants 
throughout the nation. The produc
tion schedule of every item to be man
ufactured and assembled in any plant 
could be calculated and stored in the 
memory of the computer. When the 

(Continued on page 32) 
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''If I were hacl~ in high school ... " 

"Dear Bill, 
"It was great hearing that you plan 
to study engineering too. I imagine 
you know the tremendous demand 
right now for engineers - twice as 
many jobs as there are graduates
and the high beginning salaries-36% 
higher than in 1949. 

"Just look in the want ads of the 
paper, Bill, to see the terrific oppor
tunities and future of an engineer. 
Why, there are over 30 phases of en
gineering in industry alone. And do 
you realize the interesting work of 
today's engineer? He does everything 
from rocket design and electronics, to 
food processing and production. 

"But start preparing to be an engineer 
now, while you are still in high school. 
This is most important, Bill. If I were 
back in high school, I would take all 
the algebra, geometry, physics and 
chemistry I possibly could. You need 
a background in those subjects before 
you start your college training, if you 
really want to be an engineer. 

"Go in and talk to your counselor, 
first chance you have, and ask him 
about the preparatory courses you will 
need for engineering. And urge Dick 
and Ralph and those other fellows 
who want to be engineers to go in with 
you. Your counselor can set up your 

"' programs and give you some excellent 
information on engineering. 

"By preparing now, Bill, you will 
have the foundation you need to study 
college engineering. And after college 
graduation you'll be prepared for one 
of the most interesting, most reward
ing careers today. 

Your brother, Bob" 

SPENCER CHEMICAL COMPANY, Dwight Bldg., 

Kansas City 5, Ma. • Manufacturers af "Poly. 
Eth" Polyethylene • Ammonia (Commercial and 
Refrigeration Grade) • Aqua Ammonia • 83% 
Ammonium Nitrate Solution • Synthetic Metha
nol • Formaldehyde • Hexamine • "Mr. N" 
Ammonium Nitrate Fertilizer • SPENSOL 
(Spencer Nitrogen Solutions) • FREZALL 
(Spencer Dry Ice) • Cylinder Ammonia. 

America's growing name in chemicals 
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DIGITAL COMPUTERS 
(Continued from page 30) 

time arrives to begin the manufactur
ing cycle of any particular item, the 
computer automatically issues pur
chase orders for the required raw ma
terial. When the material is deliv
ered, the computer could issue the 
necessary work slips to the section or 
sections involved in the manufacture 
of the item. If, for any reason, a 
work stoppage occurs in the system, 
this information is communicated to 
the computer and a new schedule ob
tained in a matter of minutes. Load
ing of the various shops for any pe
riod of time would be readily avail
able from the computer. 

Conclusion 
In product design, digital compu-

ters will save engineering time and 
manufacturing costs. By the use of 
digital computers, extensive studies 
can be made of product performance 
characteristics, under the variation of 
one or more design parameters, in a 
reasonable length of time. Test data 
obtained on a new line of products 
can be quickly analyzed by digital 
computers to determine the best val
ues of the design-formula parameters 
to be used. 

Besides creating savings in time 
and costs, digital computers are pro
ducing a marked effect on the engi
neering profession. By removing bur
densome routine computations from 

AROUND THE COLUMNS 
(Continued from page 28) 

woodwork, folk music, and work with 
youth groups. He and Mrs. Purdy, 
the former Mary Boss of Baltimore, 
have three sons and a daughter. 

Louis H. Winkler, a native of Car
thage, Missouri, is metallurgical engi
neer of the Bethlehem Steel Company 
in Bethlehem, Pa. An outstanding 
authority on railroad steel products 
and on wire rope, wire, and wire rods, 
and on steel tubular products, he has 
been chairman of the General Tech
nical Committee of the American 
Iron and Steel Institute since 1946. 

Mr. Winkler was cited by Dean 
Croft in recognition of his "leadership 
in the development of technical codes 
for the design, manufacture, and test
ing of steel rails, locomotive forgings, 
wire and wire rods, and tubular prod
ucts," and for his "high ability to un
derstand his · fellow man, to provide 
effective and responsible technical 

the design engineer, considerably more 
engineering time is being spent devel
oping new methods and products, and 
engineers are able to do more creative 
work. Likewise, digital computers are 
helping to alleviate the shortage of en
gineers by relieving the existing engi
neers of their routine calculations. In 
the near future, a thorough knowledge 
of computer capabilities will be man
datory of every design engineer. 

'' G 13 -3 11 4 '' 
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DIALS 

Dorn-Cloney 
OF COURSE 

Superior Laundry and Dry Cleaning 

FREE 
DELIVERY 

AND 
PIC:KUP 

SOUTH 

EIGHTH 

STREET 

leadership in the steel manufacturing 
industry." 

Mr. Winkler graduated from the 
University of Missouri in 1907 with 
a degree in Mechanical Engineering. 
He was elected to Tau Beta Pi, the 
national honorary scholastic society in 
engineering, and also to Sigma Xi, 
honorary science fraternity. He joined 
the engineering department of the 
Cambria Steel Company at Johns
town, Pa., and was Assistant Metal
lurgical Engineer of that firm from 
1909 until 1917, when he was pro
moted to Chief Metallurgist. 

In 1923 the Cambria company was 
acquired by Bethlehem Steel, and it 
was not long until Winkler was named 
Metallurgical Engineer of the larger 
company, a position he still holds. He 
is a member of many technical and 
professional engineering societies, and 
has served as chairman of some of 
the most important and of various 
important committees, including the 
AISI Technical Committee on Rails 
and Joint Bars; tb.e American Rail
way Engineering Association-Ameri
can Iron and Steel Institute Joint 
Contact Committee on Railroad Rails; 

( Continued on page 34) 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 
Imported and 

Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

FREE DELIVERY 
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How to locate shafts accurately 
on high-speed 

precision chucking machine 
Engineers designing the new Bullard Mult-Au
Matic Type "L" vertical chucking machine were 
faced with the problem of achieving high preci
sion despite heavy work loads and high speeds. 
To do this, they used Timken® tapered roller bear
ings to furnish the precision and load-carrying 
capacity required at the locating position. 

Full line contact gives Timken® 
bearings extra load capacity 
Because the load is carried along a full line of contact be
tween rollers and races, Timken bearings have extra load
carrying capacity. And their tapered construction permits 
them to take radial and thrust loads in any combination. 
Result: shafts are held in rigid alignment, shaft deflection 
and end play are minimized, gears mesh smoothly, spindle 
precision is assured at high speeds. 

Want to learn more about bearings 
or iob opportunities? 

Some of the engineering problems 
you'll face after graduation will 
involve bearing applications. For 
help in learning more about 
bearings, write for the 270-page 
General Information Manual on 

Timken bearings. And for infor
mation about the excellent job 
opportunities at the Timken Com
pany, write for a copy of "This Is 
Timken". The Timken Roller 
Bearing Company, Canton 6, Ohio. 

TIMKEN 
TRADE-MARK REG . U.S . PAT. OFF. 

TAPERED ROLLER BEARINGS 

NOT JUST A BALL O NOT JUST A ROLL£R = TH£ TIMK£N TAP£R£0 ROLL£R a::, 

B£ARING TAKES RADIAL $ AND THRUST -tl- LOADS OR ANY COMBINATION * 
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AROUND THE COLUMNS 
( Continued from page 32) 

the American Petroleum Institute 
Standardization Committee on Wire 
Rope and Tubular Products; and 
Panel A of the American Society of 
Automotive Engineers. 

George A. Delaney was born in 
Centerview, in Johnson County, Mis
souri in 1895, and graduated from 
the University College of Engineering 
in 1917. He also was elected to Tau 
Beta Pi; to Eta Kappa Nu, honorary 
professional electrical engineering so
ciety; QEBH, honorary service soci
ety; and Scabbard and Blade, honor -
ary ROTC fraternity. 

Delaney entered the first Officers 
Training Camp at Fort Riley, Kan
sas, immediately after graduation, and 
served as a 1st lieutenant in the 340th 
Field Artillery of the 89th Division 
during World War I. At the close 
of the war, he entered the automotive 
industry, in which he has remained. 

Mr. Delaney was cited by Dean 
Croft for "his distinguished career in 
the science of automotive engineering: 
his technical leadership as chief engi
neer of the Pontiac Motor Division 
of General Motors Corporation; his 
productive service in the field of stand
ardization as director of the Ameri
can Standards Association; and his 
professional leadership as former 
chairman of the Technical Board of 
the Society of Automotive Engineers, 
and now as the current President of 
this society." 

Mr. Delaney's first automotive en
gineering experience was with the au
tomotive division of the Savage Arms 
Corporation at Sharon, Pa. After a 
year with that firm, he joined the 
staff of the Paige Detroit Motor Car 
Co., in Detroit as a project engineer, 
and remained with the company and 
its successor, the Graham Paige Com
pany until 1934, when he joined Pon
tiac as an electrical engineer. He be
came Assistant Chief Engineer in 
1939, and Chief Engineer in 1947. 
During World War II he supervised 
the aircraft engineering in General 
Motor's Fisher Body Division. He is 
a member of various professional so
cieties, and is the current president of 
the Society of Automotive Engineers. 

Procter Thomson is a native of As-

34 

toria, Oregon, but came to Missouri 
for his education. He received his 
B.S. in Chemical E111gineering degree 
from the University of Missouri in 
1912, was a member of Tau Beta Pi, 
the honorary scholastic society in en
gineering, and earned the coveted "M" 
in athletics as a member of the Tiger 
football squad. 

Widely known for his work with 
translating the results of research and 
development into operating procedures 
and quality controls, Mr. Thomson 
was cited by his Alma Mater "in rec
ognition of his notable achievements 
in the fields of standardization and 
quality control; his leadership in the 
application of statistical methods to 
chemical engineering problems; and 
his work in connection with the Proc
ess Standards Department of a large 
corporation with respect to translat
ing the results of research and devel
opment into plant operating proce
dures and quality control." 

After his graduation from the Uni
versity, Thomson first worked for the 
Solvay Process Company, the Bruns
wick-Collender Company, and then 
Sears-Roebuck & Co., before joining 
his present firm, the Proctor & Gam
ble Manufacturing Company of Cin
cinnati. 

He served for many years as As
sociate Director of the Process Stand
ards Department of the Chemical 
Division, where he gained his fine rep
utation for translating results of re
search and development into produc
tion. Standardization and quality 
control, he says, received a great deal 
of his attention, and he was a pioneer 
in the application of statistical meth
ods to chemical engineering problems. 

Although he has turned much of 
this work over to younger men and 
is now devoting some of his time to 
the Patent Department of Proctor & 
Gamble, Mr. Thomson says he has 
not left all his standardization activ
ities behind, and is still a member of 
the Chemist's Committee of the Na
tional Cottonseed Products Associa
tion and the Technical Committee of 
the National Soybean Processors As
sociation. 

Only twenty-one individuals and 
engineering corporations have received 
the Missouri Honor Awards since 

they were first presented by the Uni
versity and the Engineering Founda
tion in 1951. The Engineering Foun
dation is an organization of prominent 
a:umni of the College of Engineering 
supporting the advancement and pro
gressive development of engineering 
education in general and of the Uni
versity of Missouri College of Engi
neering in particular. 

STUDENT HONOR AW ARDS 
Six students of the University of 

Missouri College of Engineering re
ceived honor awards at the Engineers 
Week Honors Convocation held Sat
urday March 17, in Jesse Auditorium. 

Edwin Duane Luallin, Clinton, 
Mo., was the recipient of the out
standing sophomore award in chem
ical engineering. 

Gordon Dale Scott, South Fork, 
Mo., received the Chi Epsilon sopho
more award in civil engineering. 

Roger Lee Pape, Concordia, Mo., 
received the award as outstanding 
freshman engineer for last year and 
was co-recipient of the Eta Kappa Nu 
sophomore award in electrical engi
neering. 

Paul William Klock, St. Louis, 
Mo., was also a co-recipient of the 
Eta Kappa Nu award. 

George Paul Huber, Affton, Mo., 
received the Pi Tau Sigma sophomore 
award in mechanical engineering. 

Recipient of the American Society 
of Agricultural Engineers (ASAE) 
sophomore award was Roger Edward 
Garrett, Montreal, Mo. 

KNIGHTS OF ST. PATRICK 
The colorful knighting ceremonies 

took place on the University campus 
near the Engineering Building at 
10 :45 o'clock Saturday, March 17, 
before an assembly of students, fac
ulty, alumni of the College of Engi
neering, other students and townspeo
ple of Columbia, and distinguished 
guests appearing here on the program 
of the Centennial of Engineering Ed
ucation which closes with the tradi
tional St. Pat's Ball Saturday eve
ning. 

Brig. Gen. W. E. Potter, Division 
Engineer of the Missouri River Divi
sion of the U. S. Army Corps of En
gineers, recently appointed by Presi
dent Eisenhower to be Governor of 

(Continued on page 36) 
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Build your future on these 
3 Grovvth Industries • • • 

T HERE IS much talk today about growth companies. Allis
Chalmers is one of them, supplying machinery for three 

basic industries-manufacturing, construction and power. 

Therein lies an opportunity for you, since Allis-Chalmers 
builds many types of equipment . 

. . . for a manufacturing industry that must increase output $3.5 
billions by this time next year . 

. . . for the construction industry that is destined to spend many 
billions of dollars on highways i,:i the next ten years. 

. . . for the electric power industry that will double its capacity 
by 1956. 

Here's what Allis-Chalmers offers to Young Engineers: 

A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: 
Electric power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 

In any case-learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 

MANUFACTURING - There are 51 Allis

Chalmers motors in this lineup of machine tools 

designed for high automobile production. 

CONSTRUCTION-Crushers like these from 

Allis-Chalmers process the enormous quantities of 

aggregate for the booming construction industry. 

POWER GENERATION-Allis-Chalmers is 

helping meet growing power demand with equip

ment such as this 150,000 kva transformer. 

A--4684 ALLIS· CHALMERS ~Plant, and Sale, Offim ~ all over the World 
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A canny Scot was engaged in an 
argument with the conductor as to 
whether the fare was to be five or 
ten cents. Finally the disgusted con
ductor picked up the Scot's suitcase 
and tossed it off the train just as they 
were crossing a long bridge. It landed 
with a mighty splash. 

"Hoot mon," screamed the Scot. 
"First you try to rob me and now 
you've drowned my little boy!" 

... 
A lady buying tickets for her 

nine children explained to the station 
agent, "These three are all twelve 
years old and will take full fare; 
these three are all eight years old and 
will take half fare," then pointing to 
the youngest trio, "these three are all 
four years old and should go free." 

The station agent looked at her in 
amazement and said, "Madam, do 
you mean that you have three every 
time you try?" 

"Oh no," she replied, "lots of times 
we don't have any." 

... 
Last summer at one of the ROTC 

summer camps in the deep South, one 
of the cadets was sent down to a 
stream near the camp to get some 
drinking water for the platoon, but 
had not been gone long when he came 
running back to camp empty-handed 
and panting. 

"Sir," he exclaimed, "there's a big 
alligator in the stream, and I'm afraid 
to get the water." 

"Don't worry, son," said the sym
pathetic officer, that alligator is 
probably four times as scared of you 
as you are of him." 

"Well, sir," replied the cadet, "if 
that alligator's only half as scared as 
I am, that water ain't fit to drink." 

... 
At the beginning of the Korean war 

an American lieutenant saw a South 
Korean riding along on a donkey 
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while his wife, loaded down with bun
dles, trudged along behind. The 
young lieutenant was upset at the lack 
of chivalry. 

"Why is it that you ride," he asked 
the Korean, "while your poor wife 
walks behind?" 

"Custom," grunted the man and 
jogged on. 

Several years later the lieutenant, 
now a captain, was in the same Ko
rean town. He saw the same Korean 
riding his donkey, only this time the 
wife walked on ahead. 

"You probably don't remember 
me," said the captain, "but I saw 
you when I first came here at the 
beginning of the war. You told me 
then that your wife walked behind 
the donkey because it was custom. 
Now I notice she's walking in front. 
Why the change?" 

"Land mines," answered the Ko
rean. 

... 
If it's funny enough to tell, it's 

been told; if it hasn't been told it's 
too clean; and if it's dirty enough to 
interest an engineer, the editor gets 
kicked out of school. 

... 
A young woman with adventure m 

her soul joined a circus. Anxious to 
do everything right, she asked her em
ployer for a few tips. 

"I don't want to make a lot of be
ginner's mistakes," she said. 

"Well, for one thing," replied the 
manager, "don't ever undress around 
the bearded lady." 

... 
A timberman ,on an early spring 

trip wandered unknowingly into the 
maple syrup district of Vermont. Tak
ing a stroll into the woods one day he 
noted a lot of buckets hanging on the 
trees. "Gosh a'-mighty," he exclaimed 
in astonishment, "they sure have san
itary dogs around these parts." 

AROUND THE COLUMNS 

( Continued from page 34 ) 

the Canal Zone, was a visiting speak
er and became an Honorary Knight 
of St. Patrick. 

Dr. Ralph A. Burton, assistant pro
fessor of mechanical engineering, and 
Dr. Ralph H. Luebbers, professor 
of chemical engineering here at the 
University, also became Honorary 
Knights and Miss Rose Wehrmann of 
Columbia, secretary in the office of 
Dean Huber 0 . Croft, received the 
magic touch of the wand of the an
cient Irish saint making her a Lady 
of St. Patrick when the venerable 
monarch made his annual visit here 
on the anniversary of his birth. 

Each year during Engineering 
Week, the bearded saint of Ireland 
makes a stately visit to the campus 
of the University on St. Patrick's Day 
to confer knighthood upon a select 
group of students in the College of 
Engineering who have achieved hon
ors in scholarship and have rendered 
outstanding service to their School 
and to the University. Those stu
dents who have achieved exceptional 
fame or performed services above the 
exceptional may become Knights cum 
laude, or Knights magna cum laude. 

Engineering students who become 
Knights of St. Patrick were: David 
L. Hansbrough, Columbia; Donny 
Ray McAdams, Jr., Moberly; Robert 
G. Combs, Kansas City; Jimmie Lee 
McCarty, Jefferson City; Shelton 
Ehrlich, Overland; Warren E,. Rader, 
Conway; James A. Glass, Independ
ence; and Harold Lee Weymuth, War
saw, Mo. The seven students who be
came Knights cum laude were : Thom
as A. Burns, Memphis; Myron D. 
Samuels, Kansas City; Glenn W. 
Kahle, Bunceton; Franklin Dee Har -
ris, North Kansas City; Jens L. 
Wennberg, Columbia; Jesse L. Hen
son, Mountain Grove; and George H. 
Tomlin, Mt. Vernon, Mo. The five 
who received the magna cum laude 
degree were: Daniel R. Capps, Co
lumbia; Alvin L. McGlothlin, Novel
ty; William L. Marshall, Ash Grove: 
Dail F. Stone, Bucklin; and Paul D. 
Gernhardt, Kansas City. 

THE MISSOURI SHAMROCK 



In the Arma Visual Computer, a single control selects the 
desired chart from as many as 700 photo slides. Each slide 
contains punched code holes which automatically tune in 
the corresponding Omni Bearing Distance station. The 
image of the plane is governed by a combination of the 
radio signals and the plane's gyro instruments. 

Photography teams with electronics and adds 

new certainty to flight 
Now a visual computer pictures a plane's 
precise position and heading on projected 

photos of aeronautical maps, 

Arma Division, American Bosch Arma Corp., 
working with the Air Navigation Development 
Board and C.A.A., has developed a valuable new 
aid in air navigation using photography. 

With it the pilot, high above the weather, flicks 
a switch and before him appears a map of the area 
he's over. On the screen a tiny shadow of a plane 
moves and shows exactly where he is, where he's 
heading and whether he's on course. 

This spells added certainty. Even more! It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than by dog-legs 
on the beams. 

So again we see photography at work helping 
to improve operations-doing it for commercial 
aviation just as it does for manufacturing and 
distribution. 

Photography works in many ways for all kinds 
of business, large and small. It is saving time, 
saving money, bettering methods. 

This is why graduates in the• physical sciences 
and in engineering find photography an important 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities 
at Kodak, especially in the development of large
scale chemical processes and the design of com
plex precision mechanical-electronic equipment. 
If you are interested in these opportunities, write 
to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 

Eastman Kodak Company. Rochester 4, N. Y. 



Engineering futures in Technical Marketing-

Use your engineering know-how 
in dealing with customers* 

For a professional career with business responsi
bility, investigate G.E.'s Apparatus Sales Training 
Program. You're trained in the branch of industrial 
selling most suited to your interests and aptitudes, 
to be a Sales Engineer, Application Engineer, 
Product Specialist, or Field Supervisor. 

As a G -E representative in one of the Company's 
147 Apparatus Sales Offices in key cities, you work 
with customers to determine what design, new 
development or system will best serve their needs. 
The program offers- in addition to exciting district 
work- career opportunities in the Company's 
headquarters marketing and sales operations. 956-7 

*ILLUSTRATION: Sales Engineer and customers discuss turbine rotor 
construction. Glasses are factory safety measure. 

'Progres$ /s Ovr Most lmporl,1nf Protlvd 

GENERAL. ELECTRIC 

r-------------- -
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G. E. MULLIN, JR. 

APPARATUS SALES TRAINING PROGRAM 

GENERAL ELECTRIC COMPANY 

SCHENECTADY 5, NEW YORK 

Please send me your descriptive bulletin on the Apparatus 
Sale; Training Program, GEZ-51 SA. 

NAME .......... ·-······- ···································--···················-·-·----. 

DEGREE 
COLLEGE .................. ·-·······--······& YEAR .......... ___ _ 

ADDRESS, _______________ _ 

-----··········-··········· 





Edward J. Stolic, class of '48 

speaks from experience when he says ... 

"With U. S. Steel, my future holds interest, 
challenge and reward." 

From his graduation in 1948 with a 
B.S. degree in Mechanical Engineer
ing, until November of that year, 
Edward Stolic worked as an operat
ing trainee in the Irvin Works of 
United States Steel. Following his 
discharge from the Army in 1950, 
he returned to work at U .S. Steel. In 
just 18 months, Mr. Stolic reached a 
management position as Engineer
Lubrica tion. 

By mid-year 1953, Mr. Stolic was 
promoted to Foreman-Instrument 
Repair and Sub-Station. In a recent 
interview he said: "Opportunities 
for rapid advancement are almost 
limitless in U.S. Steel." At 27, Mr. 
Stolic is supervising a force of 30 
men in mechanical and electrical 
tests as well as instrument repair and 
maintenance of gas generators, com-

pressors and water purification units. 
He feels that, "The engineer finds 
many places to apply the knowledge 
he garnered in school." The men un
der Edward Stolic are called on to 
trouble shoot in any part of the mill. 
This calls for a wide variety of tal
ents and leads Mr. Stolic to say: 
"The steel industry has expanded 
greatly, and with it the need for good 
men." 

If you are interested in a challeng
ing and rewarding career with United 
States Steel, and feel you are quali
fied, further information is available 
from your college placement direc
tor. Or, we will gladly send you our 
informative booklet, "Paths of Op
portunity." Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult 
your local newspaper for time and station. 0 
UNITED STATES STEEL 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE . • COLUMBIA-GENEVA STEEL • • CONSOLIDATED WESTERN STEEL • • GERRARO STEEL STRAPPING •• NATIONAL TUBE 

OIL WELL SUPPLY. - TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS • . UNITED STATES STEEL SUPPLY • • Divisions ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 8-02 
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The diagram, with a minimum number of reactors, illustrates cyclic 
regeneration. Piping arrangement permits the swing reactor to substitute 
for any other reactor in the system. High activity of catalyst is maintained 
-without interrupting production-in the ULTRAFORMING process. 

HOW TO KEEP s1,ooo,ooo WORTH 

OF CATALYST ON THE JOB 
When you have a million dollars' worth of 
platinum catalyst in a single refinery unit, you 
hope you can keep it steadily on the job. That's 
too much money to be standing around idle. 
Also, you'd like to keep the catalyst working 
at high efficiency. 

Most catalysts lose activity with use. The 
platinum that "reforms" 40-octane gasoline to 
100-octane gasoline is no exception. And the 
higher the octane number, the faster the cat
alyst loses activity. 

For years activity could be restored only by 
taking the catalyst out of the unit and sending 
it away for special treatment. To keep from hav
ing too many of these shutdowns, refiners had 
to operate at relatively low octane numbers. 

Standard Oil research scientists came up 

with a better answer. They developed a new 
type of platinum catalyst, and they learned 
how to regenerate it repeatedly-while it is 
still in the unit. When a swing reactor is pro
vided, the unit need not even be shut down. 
The new process is called ULTRAFORMING. 

During a year ofULTRAFORMING atTexas 
City, one reactor was regenerated 53 times. 
The unit is still producing 100-octane gasoline. 

ULTRAFORMING also gives high yields of 
by-product hydrogen. The hydrogen can be 
used in upgrading other oil products. Or, it 
can be reacted with nitrogen from the air to 
make ammonia. 

ULTRAFORMING is only one of the many 
major achievements credited to the scientists 
who have made careers at Standard Oil. 

Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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YOUR FUTURE-Chemistry and Koppers? 
IN an age when most frontiers are 
shrinking, there is one that is constant
ly growing-the frontier of the chemist. 

This frontier has been pushed slowly 
back ever since the days of the pioneer 
18th and 19th Century chemists. Their 
theories, proved in laboratories, were 
made useful by the mechanical genius 
of engineers such as Heinrich Koppers, 
designer of the modern chemical recov
ery coke oven. These early scientists 
laid the foundation for the diversified 
chemical industry that has grown so 
rapidly in the 20th Century. 

And what are the results? An indus
try that has helped mankind by devel
oping entirely new and better products 
for more pleasant living; an industry 
that has extended the life of man by 
developing new or improved medicines; 
an industry that has extended the 
life of many materials, conserving our 
natural resources. 

2 

Your future? It's going to be touched 
by chemistry to an extent never dreamed 
of by earlier college classes. That's why 
a future in the chemical industry can be 
such a rewarding one for those who are 
not afraid of the challenge of responsi
bility, the new and the difficult. 

In addition to chemicals and plastics, 
Koppers produces tar products, metal 
products, pressure-treated wood. It de
signs and builds coke, steel and chem
ical plants. 

If you would like to know more about 

a future in chemistry or engineering 
with Koppers, contact your College 
Placement Director. Or write Industrial 
Relations Manager, Koppers Company, 
Inc., Koppers Building, Pittsburgh 19, 
Pennsylvania. 

SEND FOR free 24-page 
brochure entitled "Your 
Career al Koppers." Just 
address your letter lo In
dustrial Relations Man
ager, Koppers Corn pa ny 
Inc., Koppers Building 
Pittsburgh 19, Pa. 

Consider a Career with Koppers 

KOPPERS 
CHEMICALS & ENGINEERING 
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B-52 iack screw-a typical Boeing design ·challenge 

On Boeing B-52 bombers, the hori
zontal tail surface has more area than the 
wing of a standard twin-engine airliner. 
Yet it can be moved in flight, up or down, 
to trim the aircraft. 

The device that performs this function 
is a jack screw, which, though it weighs 
only 255 pounds, can exert a force of 
approximately 225 tons! 

Many kinds of engineering skills went 
into designing and developing a jack 
screw so precise that it automatically com
pensates for stretch and compression 
under load. Civil, electrical, mechanical 
and aeronautical engineers, and mathe
maticians and physicists - all find chal
lenging work on Boeing design projects 
for the B-52 global jet bomber, and for 
the 707 jet tanker-transport, the BO-

MAY, 1956 

MARC IM-99 pilotless interceptor, and 
aircraft of the future. 

Because of Boeing's steady expansion, 
there is continuing need for additional 
engineers. There are more than twice as 
many engineers with the company now 
as at the peak of World War II. Because 
Boeing is an "engineers' company," and 
promotes from within, these men find 
unusual opportunities for advancement. 

Design engineers at Boeing work with 
other topnotch engineers in close-knit 
project teams. They obtain broad experi
ence with outstanding men in many 
fields, and have full scope for creative 
expression, professional growth and indi
vidual recognition. And they find satis
faction in the high engineering integrity 
that is a Boeing byword. 

In addition to design engip.eering, 
there are openings on other Boeing teams 
in research and production. Engineers 
like the life in the "just-right" /size com
munities of Seattle and Wichiia. They 
may pursue advanced studies '3/ith com
pany assistance in tuition and p~rticipate 
in a most liberal retirement plaµ. There 
may be a place for you at Boeing-Seattle 
or Boeing-Wichita. 

For further Boeing career information consult your 
Placement Office or write to either: 

RAYMOND J. B. HOFFMAN, Admin. E~gineer 
Boeing Airplane Company, Wichita, Kansas 

JOHN C. SANDERS, Staff Engineer-P~rsonnel 
Boeing Airplane Company, Seattle 1i, Wasll. 

Aviation leadership since 191& 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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... large diameter 
Dickey Pipe in 5-f oot lengths 

Dickey vitrified clay sewer pipe ... in diameters from 15 to 
36 inches ... is now being manufactured in 5-foot-lengths . .• 
at 5 of Dickey's 6 plants. The production of 5-foot lengths in 
these sizes at the Saspamco, Texas plant will be started in 
1956. This new longer pipe has been developed to meet the 
needs of engineers, contractors and municipalities interested 
in better sanitary sewers. Through Dickey research and .devel
opment, this new .pipe will consistently exceed the minimum 
strength and other standards established by the American 
Society for Testing Materials, giving the engineer-designer an 
added safety margin. 

Providing improved sanitation for better living 

W. S. DICKEY 
CLAY MFG, CO, 

Birmingham, Ala., Chattanooga, Tenn., 

Kansas City, Ma., Meridian, Miss., 

San Antonia, Tex., Texarkana, Tex.-Ark . 

Dickey Sanitary 

Salt-Glazed Clay Pipe 
WORTH WAITING FOR 

If it's made of clay it's good .. . if it's made by Dickey it's better 

Whether Her Attire Is FORMAL, 
SEMI-FORMAL. or INFORMAL 

Compliment Her With A CORSAGE 

Flowers Wired Anywhere 

25 ON THE STROLL WAY 
PH. GI 2-3151 

Purchase Your 
Feature Lock 

Engagement Rings 
At 

CAMPUS JEWELRY 
Use Your Credit 

Free Gift Wrapping and 
Wrapping for Mail 

on All Gifts 
706 Conley in front of Jesse Hall 

Hays 

Hardware Co. 
808 Broadway Phone GI 3-4710 

THE BROWN DERBY 

Liquors 
Champagne 

Wines 

Imported and 
Domestic Beers 

FIFTY-FOUR VARIETIES 

OF SCOTCH 

Glass Service 

BEVERAGES OF QUALITY 

116 South 9th Phone GI 3-5409 

FREE DELIVERY 
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DEPARTURES OF TOMORROW 

TOMORROW: Choose items from the monitor screen; electronic impul ses se lect, assemble, deli ve r yo ur order, total your bill and return your change. 

TODAY: New Departure ball bearings in today's 
business machines keep intricate moving parts func
tioning smoothly, quietly within precision tolerances, 
Accuracy is maintained even after long use. 

A week's shopping in minutes! And you haven't moved from your 
car. It's that simple at the Drive-In Market of tomorrow. Just select 
your items from the monitor screen; electronic impulses 
select, assemble, deliver your order, total your bill and 
return your change. 

It's just a dream away! And when it takes shape, look for New 
Departure to provide the proper bearings to keep all moving parts 
functioning smoothly. New Departure ball bearings keep parts in 
perfect alignment, support loads from any angle and require little 
or no maintenance. 

NEW DEPARTURE • DIVISION O F GENERAL MOTORS • BRISTOL, CONNECTICUT 

NE PARTURE 
BALL BEARINGS 

NOTHING ROLLS LIKI A aALI. 
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Herschel Loomis asks: 

What are my 

chances lor 

advancement in 

a large company 

like Du Pont? 

Peter J. Meshkoff joined Du Pont at the Jackson 
Laboratory in 1941, after obtaining a B.S.Ch.E. from 
the University of Detroit and an M.S. from the Uni
versity of Michigan. He has had a wide range of Du Pont 
experience, from chemist in the Dye Works to chief 
supervisor and works engineer at several plants, with 
many opportunities to observe Du Pont personnel 
policies. Today Pete Meshkoff is works engineer at 
Du Pont's new Film Plant at Circleville, Ohio. 

WANT TO KNOW MORE about the 
opportunities for growth touched on by 
Pete M eshlcoff? Send for a free copy of 
"The Du Pont Company and the College 
Graduate," which discusses many of the 
employment policies and activities of 
DuPont in detail. WritetoE. I.du Pont de 
Nemours & Co. (Inc.), 2521 Nemours 
Building, Wilmington 98, Delaware. 

PO 
REG, U.S. PAT.OFF: 

BmER THINGS FOR BETTER LIVING •.• THROUGH CHEMISTRY 

WATCH "ou PONT CAVALCADE THEATER" ON TV 

MAY, 1956 

Herschel H. Loomis, Jr., will receive his B.S. degree in electrical 
engineering from Cornell University June 1957. Herschel is a member 
of the freshman and varsity rifle teams, an associate member of Octa
gon, a dramatic group, and belongs to Theta Chi Fraternity. Like 
many other students, he's making employment plans early. 

Peter Meshkoff answers: 

Your question is a natural one, Herschel-one we hear 

quite often. Du Pont is unquestionably a large company 

in total number of employees and in all its operations. 

But, actually, Du Pont is made up of ten independent 

departments, almost as if it were ten companies under 

one management. And it is a fundamental policy at 

Du Pont to promote from within and on merit only. 

That produces many opportunities for new men, but 

in addition there are proportionately more promotions 

at Du Pont each year-by reason of expansion and re

tirement-than you would find in most smaller com

panies. I say "proportionately more" because Du Pont 

has grown at an average rate of seven per cent a year for 

the past 153 years-a record that few companies can 

match. 

And Du Pont is still growing rapidly. Take your field, 

electrical engineering. A host of novel and challenging 

problems have to be faced, both in new construction and 

in maintenance. There are plants to design with features 

that have never been applied before; there are new 

equipment-control problems to work out, and new engi

neering processes to pioneer. So, to answer your question 

in a word, Herschel, I'd say your chances of promotion 

on merit are extremely good at Du Pont! 
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In the majority of courses the most important source of infor
mation a student has is his textbook. It is also the only tangible 
reminder of the subject material covered after the student has 
graduated. Because of this one might expect that the textbook 
would always be of a high quality. Unfortunately, this is not the 
case. 

The writer can recall one textbook which should have been 
ideal. It was very small and handy to carry, an excellent example 
of condensed knowledge. The only difficulty was in understand
ing it. The pages that were missing were exceeded only by the 
explanations that were missing. Another textbook was well writ
ten but suffered from poor arrangement. In the course of reading 
it one was constantly referred to graphs, diagrams and examples 
which were strewn throughout the book. For example, in reading 
chapter ten one might be required to refer to a diagram in the 
third chapter. The material was all there, however-if you had 
time to search for it. A Thermodynamics text solves this problem 
quite well by repeating figures from one page to the next if the 
written material still refers to the figures. 

There are many good textbooks which serve as proof that a 
good textbook can be written. Why does an occasional bad one 
occur? It is always a temptation to condemn the author. Certainly 
he should bear some responsibility, but there are other people 
who may be equally responsible. Consider a book which has been 
used for a considerable leng!h of time, despite the complaints of 
students. Is it the author's fault? Hardly. More likely the blame 
must be attributed to the faculty involved. 

Who is qualified to judge the merits of a textbook? We believe 
that a most satisfactory choice would result from a joint appraisal 
by facuhy and students. The faculty must decide what will be 
taught and choose books that provide the proper material. On 
the other hand, the only person who is really able to judge the 
effectiveness of presentation is the student who is ready to take 
the course. 

In remedying our shortage of engineers, we can increase the 
number and we can improve the quality of our graduates. We 
believe that better textbooks are one way to better engineers. 

P.D.G. 

FRONTISPIECE: the jet fuel ?.bout to be taken on by this B-47 will be 
accurately measured by a new flowmeter designed to handle 
some 600,000 pounds of fuel per hour under the highly variable 
conditions encountered in operation. 
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to the well too often 

There are easier ways to get a drink. 

And engineering graduates will he called upon to develop them. They'll 

have to help supply and distribute the billions of gallons of water needed 

daily by homes and industry. Water that will he increasingly hard to find. 

But when they find it, they can rely on cast iron pipe to carry it. Practically 

every city in America-large or small-uses it for water and gas mains. 

In over 70 public utilities cast iron pipe has served for a century or 

more. No other pipe can point to such a long and useful record of 

service to the nation. 

CAST IRON PIPE RESEARCH ASSOCIATION 

Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicogo 3, Ill. 

Ci\H l' ~l lllOX 

(~\.S'I1 Ill()N I•IPJ~ SERVES roR 
CENTURIES 
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Starfighter 
A NEW CONCEPT IN FIGHTER 

DESIGN-THE LOCKHEED F-104 A 

In February 1954, an experimental 
fighter took off on its maiden flight. 
It was far different in appearance 
from any plane then in operation and 
its configuration was kept secret for 
over two years. 

By April 1956, the Curtis Wright 
J-65 powered Lockheed XF-104 had 
developed into the General Electric 
J-79 powere::i F-104A. With tiny ra
zor-blade wings, a gross weight about 
half that of other fighters, and one 
of the most powerful jet engines in 
the world, the F-104A is the world's 
fastest fighters. It can climb as fast 
as it can fly in straight and level 
flight and operates above 60,000 feet. 

Like the Lockheed F-80 Shooting 
Star, which was the basis for the Air 
Force's T-33 and F-94 series, the 
F-104A Starfighter is a versatile air
craft. It is adaptable for ground at
tack, intercept and tactical support 
use. An F-104B two place fighter has 
been developed and is in production 
for the Air Force. 

As the F-80 was different from op
erational fighters when it was intro
duced in 1944, the F-104 also has 
many novel features, including the J-
79 engine, an integrated electronics 
system and downward pilot ejection. 
The design of the plane is something 
entirely new, employing a small, light 
airframe, short, thin wings located 
about two-thirds of the way back on 
the fuselage, and a "T" shaped "fly
ing tail". 

The General Electric J-79 engine is 
interesting in that it is designed for 
both subsonic and supersonic speeds. 
At subsonic speeds the engine acts as 
a conventional turbo-jet used by pres
ent operational aircraft. At top speed, 
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however, the engine with afterburner 
develops half of its thrust as a ram
jet. The ramjet engine is the most ef
ficient engine which can be used at 
high sonic speeds below speeds where 
rocket power is required. Although 
top speed has not been released, it is 
over the record recently set by a Brit
ish airplane. C. L. Johnson, vice
president of Lockheed's research and 
development, mentions Mach numbers 
of 2 in describing the engine opera
tion. 

An example of the design simplicity 
applied to the Starfighter is a new 
"integrated electronics system" devised 
by Lockheed. By repackaging the va
rious communications and navigation 
components, it was found that they 
could be instal'.e::i as a series of inter -
connecting and self-sustaining units. 
The separate units can be quickly 
plugged in place, or unplugged, to 
provide the airplane with only the 
electronics equipment needed for a 
specified mission. Unnecessary weight 
is thus eliminated. 

Another innovation of the F-104A 
is the downward ejection system in 
fighters. Although downward ejection 
is used on bombers, the Starfighter is 
the first fighter to eject the pilot with
out the possibility of his colliding with 
any part of the airplane following 
ejection. To eject himself, the pilot 
has only to pull a handle to start an 
automatic chain of events: (a) the 
cockpit is depressurized and the stick 
pops forward out of the way : ( b) the 
parachute shoulder harness snaps on
to the pilot, his legs are pulled close 
to the body by "r.1echanical straps," 
and ankle clamps hold the feet in 
place: ( c) an explosive cartridge re-

By ]. D. COVER, E.E. '57 

leases the escape hatch and jettisons 
the seat downward and outward: (d) 
the pilot's seat belt unsnaps, freeing 
him from his seat, and at a pre-set 
altitude the parachute opens. 

The downward ejection also serves 
another purpose. By removing the es
cape hatch underneath the cockpit, 
the entire seat installation can be slid 
down and out, thereby providing 
stand-up working room for a techni
cian. 

Another feature of the plane does 
not help the technician, rather he 
must be protected against it. This is 
the sharp leading edge of the ultra
thin wing. When the plane is on the 
ground the leading edges of the wings 
are covered with felt to protect the 
maintenance crews. The leading edges 
of the wings have a radius of .016 
inches. This is only one of the many 
new concepts embodied in the wings. 

Other peculiarities of the wings are 
the short wingspread, low aspect ratio, 
and negative dihedral. 

The wings measure just 7½ feet 
from fuselage to wingtip. The reason 
for the short wings was given by C. 
L. Johnson as, "the speed region in 
which it operates, coupled with the 
F-104's high thrust-to-weight ratio 
make the low aspect ratio necessary. 
And, in order to make the wing thin 
it had to be short. This is an aero
dynamic must." 

The wings are straight like those of 
slow piston engine planes. This de
sign was arrived at after extensive 
tests including desert tests of wing 
models on 5" rockets. The thin wings 
have flaps on both the Iea-:iing and 

( Continued on page 26 ) 
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ENGINEERS ••• 
&OOK 'FEN YEARS AHEADI 

your income and location 

allow you to live in a home 

like this . .. spend your 

leisure time like this? 

They can ... if you start your 
career now at Douglas I 

Take that ten year ahead look. There's 
a fine career opportunity in the engi
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It's the biggest, most suc
cessful, most stable unit in one of the 
fastest growing industries in the world. 
It has giant military contracts involv
ing some of the most exciting projects 
ever conceived ... yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company's size and 
variety mean that you'll be in the 
:work you like best - side by side with 
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the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
prospect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise. 

Brochures and employment applications are 

available at your college placement office 

For further information about opportunities 

with Douglas at Santa Monica, El Segundo and 
Long Beach, California and Tulsa, Oklahoma, 

write today to: 

DOUGLAS AIRCRAFT COMPANY, INC:, 

C. C. La Vene, 3000 Ocean Park Blvd. 

Santa Monica, California 

First in Aviation 
THE MISSOURI SHAMROCK 



BEYOND 

The year- 1976. The place- a typ
ical American home. Henry and Alice 
Jones are watching television on their 
3-D, natural color, 31-inch console. 
The picture on their screen is a live 
presentation from Pretoria, South Af
rica. Keeping up with these Joneses 
would be quite a feat for us back here 
in 1956. It is not uncommon for 
Henry and Alice to see a bullfight in 
Madrid, a ski tournament in Copen
hagen or a street festival in Tokyo
all in a single night's TV viewing. Lest 
you think that this is too farfetched, 
let me remind you that TV pioneer 
Allen B. Du Mont, president of Du 
Mort Laboratories, said recently that 
there is now no electronic reason why 
nearly all the world should not watch 
the same TV program at the same 
time. When he made this statement, 
Mr. Du Mont had in mind an excit
ing new development in the field of 
long distance communications which 
could make all the world a TV stage: 
he was thinking of scatter propaga
tion. 

Also known as "beyond-the-hori
zon" transmission, scatter propagation 
is a means of transmitting radio sig
nals in a manr..er very much like ordi
nary reflection. You know that on a 
cloudy night the beam of a powerful 
searchlight is reflected from the clouds 
and can be seen a great distance 
away. In a similar manner, the radio 
signals from a powerful transmitter, 
reflected from the upper atmosphere, 
can be received hundreds of miles dis
tant. Unfortunately, even the elec
tronics experts and communications 
engineers are unable to agree on ex-
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the 
HORIZON 

By LESLIE R. AXELROD, EE., '56 

actly what causes this reflection of 
signals from the upper atmosphere. 
Although they don't agree on the 
causes, the experts do agree on the 
effects. 

The experts have known for years 
that low frequency radio signals can 
be used to send messages across 
the oceans because they are reflected 
downward from the ionosphere - a 
zone of electrically charged particles 
above the stratosphere - and follow 
the curve of the earth. Some of these 
signals, occurring in the broadcast 
band, can be picked up on any home 
radio between 500 and 1700 on the 
dial. The numbers refer to the fre
quency of the radio signal; thus, when 
a radio is tuned to 500, it is able to 
receive a signal of 500 kilocycles 
(thousands of cycles) per second. Un
fortunately, these frequencies are too 
low to be used for television, mainly 
because they don't provide enough el
bow-room for the tightly packed te:e
vision signals. It is necessary to use 
frequencies 100 to 1000 times as high 
as the low frequencies just described. 
The new groups of frequencies, known 
as the VHF (very-high-frequency) 
and U H F ( ultra - high - frequency) 
bands, are measured in megacycles 
( millions of cycles) per second, just 
as the broadcast band is measured in 
kilocycles per second. 

It has been discovered that as fre
quencies approach the VHF and UHF 
bands they quit following the curve 
of the earth and tend to travel in a 
straight line like a beam of light. Such 
signals seem to pass right through the 
ionosphere and keep moving out into 

space. It has become common to con
sider these frequencies as usable only 
when the transmitter antenna and the 
receiver antenna can "see" each other; 
they are known as the line-of-sight fre
quencies. 

During World War II, however, as 
output powers increased and as anten
nas became more sensitive, strange re
ports came sifting back to the Federal 
Communications Commission. Radar 
sets in both the VHF and UHF fre
quency bands were picking up targets 
far beyond the line of sight. The offi
cial verdict: unusual weather condi
tions, similar to an optical mirage. 
Still the reports came in. Communi
cations equipment working in the 
VHF band reported reception at ex
traordinary distances. The official 
verdict: unusual weather conditions. 
Still the reports came in. 

Finally, in 1948, the FCC released 
the results of two series of tests. After 
a careful examination of the ranges 
obtained in both the lower and upper 
portions of the VHF band, the FCC 
concluded that distances greater than 
those to be expected had occurred too 
often to be blamed on the weather. 
The FCC's tentative theory was that 
the signals received their tremendous 
range by being reflected from many 
small gaps in the atmosphere. 

This new phenomenon gave the 
FCC a good case of jitters. The pub
lic was clamoring for more TV; com
panies in all parts of the country, or
ganized to construct new stations, were 
demanding the go-ahead from the 

( Continued on page 14) 
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BEYOND THE HORIZON 
( Continued from page 13) 

FCC. What were they to do? If all 
permits were granted hundreds of new 
VHF stations would be on the air. 
The recently discovered exceptional 
range . characteristics of VHF seemed 
to promise that many TV stations 
would cause interference with others 
as far away as 500 miles. So the FCC 
played it safe by declaring a "freeze" 
on new TV construction while the 
problems of interference could be 
worked out. As a matter of fact, in
terference was the only aspect of scat
ter propagation that received any 
i;:erious consideration until late 1949. 

When it was discovered that signals 
in the VHF and UHF bands could 
be received consistently and reliably 
at distances greater than 300 miles, 
a highly secret research program was 
established to examine fully this new 
phenomenon. The National Bureau 
of Standards, Bell Telephone Labora
tories, Lincoln Laboratory of M. I. T., 
Collins Radio Co. and many others 
cooperated to investigate the useful
ness and reliability of beyond-the
horizon transmission. 

Progress was slow. A single test 
program might take i;:everal months 
and cost a lot of money; high power 
was required, as were extremely sen
sitive antennas. But some of the mys
tery was being cleared up. In the 
summer of 1955 the government final
ly declassified much of the basic work 
in this field and for the first time per -
mitted scientists and engineers to dis
cuss freely the theories and techniques 
they had developed. 

Many of the experts are of the opin
ion that signals in the UHF band are 
scattered by "blobs" - turbulent re
gions located high in the troposphere 
( that part of the atmosphere blanket 
which is below the stratosphere) . 
Hence, these signals are said to be 
tropospherically propagated. Opposing 
the blob school is a group of equally 
well-qualified experts who say that 
partial reflection from a smooth up
per atmosphere would yield the same 
results as reflection from a blob. Nei
ther side has been able to obtain defi
nite proof of its theory because the 
mathematical relationships involve::! 
are extremely difficult to solve. 

VHF scattering has been explained 
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1,100-Mile Transmitter P.t South Dartmouth, Mass. 

by the same two theories that explain 
UHF scattering. A third group of ex
perts maintains, however, that neither 
of the other two theories applies in 
the case of VHF. They believe that 
VHF signals are scattered by reflec
tion from meteor trails located in the 
ionosphere; the meteors, ranging in 
size from 6 inches in diameter down 
to the size of a grain of dust, pass 
through the ionosphere at a rate of 
about 10 billion a day, leaving behind 
columns of electrically charged parti
cles that act as reflectors for VHF sig
nals. Thus, VHF is said to be iono
spherically propagated. 

The equipment devised to use ef
fectively beyond-the-horizon transmis
sion staggers the imagination. An or
dinary VHF or UHF transmitter 
sends out into space about 50 watts 
of power - enough to light a small 
desk lamp. But transmitters for scat
ter propagation send out into space 
about 50,000 watts- sufficient to pow
er an aircraft beacon. Even more im
pressive than the transmitters are the 
antennas. ( See picture.) The box
like structure in the front of the pic
ture is a transmitting antenna capable 
of sending a VHF signal a distance of 
1100 miles using 50,000 watts. It 
stands 130 feet tall-all antenna, and 
as high as a ten-story building. In the 
center of the picture, mounted above 
the house, is a receiving antenna 
shaped like a deep saucer. Paraba
loids, the engineers call them. These 
giants, about 60 feet in diameter, are 

so sensitive that they can receive ra
dio signals 600 to 10,000 tirr.es weak
er than those picked up by an ordi
nary home radio antenna. It has been 
found more efficient to set up two re
ceiving antennas several miles apart 
rather than to use just one, as sensi
tive as it is. Space diversity reception 
this is called; it increases tremendous
ly the reliability of scatter propaga
tion. 

Actually, it is this reliability that 
makes the communications experts so 
enthusiastic about scatter propagation. 
Signals transmitted by this method do 
not fade; they laugh at sun spots and 
completely ignore magnetic storms. 
As a result, they are ideally suited for 
communications in the Arctic, where 
ordinary radio reception is only about 
60 per cent reliable. The U. S. Air 
Force has already started. Project Bit
ter Sweet, a VHF teletype circuit be
tween Limestone, Maine, and Thule, 
Greenland, was recently established. 
More VHF links will be forthcoming 
soon. 

The civilian uses of scatter propa
gation are equally promising. World
wide television can become a reality. 
An international network, using relay 
stations about every 500 miles, could 
link the world by video. Economies 
in installation and maintenance would 
r'2sult if the telephone companies u~ed, 
instead of coaxial cable, scatter pro
pagation circuits over deserts, forests, 

( Continued on page 28) 
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INDIVIDUAL 
PROFESSIONAL 
DEVELOPMENT 
for our Engineers 

Attention: Professional Personnel 
Industrial Relations Department • 16555 Saticoy SL, Van Nuys, Calif. 
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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■-----------· 
INDIVIDUAL 

PROFESSIONAL 
DEVELOPMENT 

for engineers 

in 

supersonic 

propulsion 

· Marquardt, the leader in super
sonic propulsion, has inaugurated 
a program of Individual Profes
sional Development for its engi
neers. You can help us maintain 
this leadership for the future of 
supersonic propulsion. 

I. P. D. give.s our engineers a 
chance to advance to their maxi
mum potential in their present 
fields .•. and those beyond ... in a 
climate of continuing profes
sional growth from in-plant 
courses and more than fifty cur
rent courses in Southern Califor-
nia's leading universities. New 
courses are constantly being 
added. 

I. P. D. differs in its concept and 
objectives from ordinary com
pany training programs in that it 
gives each engineer an opportu
nity to grow and plan his devel
opment toward his own goal 
and at his own pace rather than 
having to follow a rigid pre
determined pattern. 

I.P.D. is part of an overall expan
sion program which anticipates a 
two-fold increase in personnel 
during the current year. This 
increase represents many addi
tional engineering opportunities. 
You can become a leader in super
sonic propulsion.Write for details. 

FACULTY MEMBERS1 

INQUIRIES FOR 
SUMMER EMPLOYMENT 

INVITED 
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The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production. A new generation of U.S. air 
power has been designed around this mighty new Pratt & Whitney Aircraft engine. 
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North American's F-100 Super Sabre, fastest Air Force jet fighter, 
is powered by Pratt & Whitney Aircraft's J-57 engine. 

The Douglas F4D Skyray, fastest Navy jet fighter, will be pow
-ered with the big J-57 engine. 

First all-jet heavy U. S. Air Force bombers are the huge Boeing 
B-52s, powered by eight J-57s mounted in pairs. 

The Douglas A3D, the Navy's most powerful carrier-based 
attack airplane, has two J-57 engines. 

Blazing the Way for a New 
Generation of Air Power 

The most powerful turbojet engine in production is 
blazing the way for a whole new generation of 
American aircraft. 

That engine is Pratt & Whitney Aircraft's J-57, 
the first turbojet to achieve an official rating in the 
10,000-pound thrust class. 

But the J-57 provides far more than extreme high 
thrust. Its unique Pratt & Whitney Aircraft design, 
achieved after years of intensive research and engi
neering, offers as well the low specific fuel consump
tion so vital to jet-powered bombers and future 
transports, plus the additional important factor of 
fast acceleration. 

The importance of the J-57 in America's air power 
program is clearly shown by the fact that it is the 
power plant for three of the new "century series" 
fighters for the U. S. Air Force-North American's 
F-100, McDonnell's F-101 and Convair's F-102-
as well as Boeing's B-52 heavy bomber. The Navy, 
too, has chosen the J-57 for its most powerful attack 
aircraft, the Douglas A3D, the Douglas F4D fighter 
and for the Chance Vought F8U day fighter. And 
the J-57 will power the Boeing 707 jet transport. 

The J-57 is fully justifying the long years and 
intensive effort required for its development, pro
viding pace-setting performance for a new genera
tion of American aircraft. 

Engineering graduates who can see the challenge in this new generation, might well 
consider a career with the world's foremost designer and builder of aircraft engines. 

PRATT & VVHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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Career Sketch: Dave Moore 

As Chief of the Industrial Econom
ics Division at Battelle Institute, Dave 
Moore ( Class of '36) coordinates the 
research efforts of a team of 18 ex
perienced specialists in engineering, 
economic, and business problems. This 
team is an integral part of the broad 
program of "research for industry" in
itiated over 25 years ago by Battelle 
which since has grown into one of the 
world's largest independent industrial 
research centers. 

Dave's team conducts market stud
ies for industry to find new markets 
for old products or outlets for newly 
developed ones, analyze corporate re
sources to • ad vise on di versification, 
recommend methods of developing 
geographical areas, and survey raw 
material resources for potential indus
trial locations. Dave himself has par
ticipated in economic studies dealing 
with turpentine, Gilsonite, fertilizers, 
petroleum, railroad electrification, and 
the resources of several geographic 
regions. He has also been a contribu
tor to studies on fuels and energy, 
including an extensive technical and 
economic study on the problems of 
preparing fuel gas from coal. 

More recently, Dave was co-author 
of a comprehensive and widely ac
claimed report on the comparative 
economics of open-hearth and electric
furnace production of low-carbon steel. 
The report was based upon a study 
supported by the bituminous coal in
dustry and a group of public utility 
companies. 

A native Missourian from Dexter, 
Dave attended the Missouri School of 
Mines before coming to the Universi
ty_ of Missouri for his bachelor of sci
ence degree in chemical engineering. 
He began his engineering career by 
working for several oil companies m 
Kansas, Texas, and Oklahoma. 
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Shortly after the outbreak of World 
War II, the Army bid for liis services 
and Dave found himself commanding 
an amphibious company. His three
and-a-half year tenure garnered him 
the Purple Heart, a unit citation of 
the Croix de Guerre with Palms, and 
Bronze Arrow for his part , in the 
landings in North Africa, Sicily, and 
on D-Day in France. In rank, he had 
risen to Major and battalion com
mander. 

Dave Moore 

Returning to civilian life, and the 
petroleum industry, in 1946, Dave 
joined the Socony-Vacuum Company 
in Augusta, Kansas, as a corrosion 
engineer. By 1948, he had decided 
that research was the field of work 
he preferred, p~rticularly the econom0 

ics of plant operation. He has been 
on the Battelle staff ever since. 

Dave married a former University 
of Missouri coed, Harriett Eilizabeth 
Patterson, a Pi Beta Phi, in 1939. 
The couple, now living at 1056 Elm
wood Avenue, Columbus 12, Ohio, has 

By SHELTON EHRLICH, M.E. '56 

two daughters, Cynthia, 15, and Kirt
ley Ann, 12. 

Dave is a member of the American 
Chemical Society and the American 
Petroleum Institute. 

William C. Bluhm, M.E . '47 is 
with Shell Oil Company as an engi
neer. His current address is 460 Cali
fornia Ave. , East Alton, Ill. 

Willard L. Irwin, Eng. '28 has been 
named Works Manager for Poinsett 
Lumber & Manufacturing Company 
at Pickens, S.C. He first came to the 
Pickens plant in 1940. Mr. Irwin was 
born in Pennsylvania and grew up i:l 

Trumann, Ark. where he worked in 
the engineering department of the Tru
mann Wor){s during summer vaca
tions from high school and college. 
Except for five years with General 
Electric after graduation, his career 
has been with the Poinsett firm. The 
plant journal, commenting on his pro
motion said "In the opinion of a vast 
majority of employees, few other peo
ple could have filled the place." He 
and his wife live on Baker Street in 
Pickens, South Carolina. 

Harvey W. Balzer, Eng. '30, has 
been named senior project engineer in 
the Product Design Section of Auto
matic Electric Company, Chicago, the 
organization that originated the dial 
telephone. In his new assignment, 
Harvey is responsible for telephone 
central office equipment circuit design 
planning and scheduling. He is mar -
ried to the former Vesta L. Hackley of 
Fayette, Missouri. They make their 
home at 4616 Highland, Downers 
Grove, Ill., a Chicago suburb, and 
have three children. 
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A Campus-to-Career Case History 

"One open door after another" 

"When I joined the telephone company," says 
Walter D. Walker, B.E.E., University of Minnesota, 
'51, "I felt I could go in any direction. And that's 
the way it has been. 

"For the first six months I was given on-the-job 
training in the fundamentals of the telephone busi• 
ness-how lines are put up and equipment installed. 
Learning those fundamentals has paid off for me. 

"Then I had the opportunity to go to the Bell 
Laboratories in New Jersey. I worked on memory 
crystals-ferro-electric crystals-for use in digital 
computers. I learned how important research is 
to the telephone business. 

"After two years I came back to Minnesota, to 
St. Cloud, to work in the District Plant Engineer's 

Office. There I made field studies of proposed con
struction projects and drew up plans to guide the 
construction crews. This combination of inside 
and outside work gave me invaluable experience. 

"In July, 1955, I came to Minneapolis as an 
Engineer in the Exchange Plant Extension Engi
neer's Office. We do forecasting-not of the weather, 
but of future service needs. Using estimates of 
growth and economic studies, we make our plans 
for the years ahead. We figure out where and when 
new facilities will be needed to meet future growth. 

"All this has been preparing me for a real future. 
You see, the telephone company is expanding by 
leaps and bounds. That's why it offers a young 
man so many open doors." 

Wally Walker's career is with Northwestern Bell Telephone 

Company. Many interesting career opportunities exist in other 

Bell Telephone Companies, Bell Telephone Laboratories, West

ern Electric and Sandia Corporation. Your placement officer 

has more information regarding Bell System companies. Bell Telephone System 

L----------------------------------------------------------------------------------J 
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NEWSTUFF 

TRANSISTORS PROGRESS 
Although the development of 

transistors is not yet at the stage 
where industrial applications are wide
spread, control engineers are now find
ing applications where the transistor's 
properties can be utilized to unique 
advantage. Two experimental designs 
by Westinghouse engineers give an in
dication of future possibilities. 

In the metal-working industry, 
many instances require a device with 
the ability to sense the presence of hot 
metal. A new hot-metal detector util
izes a photo-transistor as an infra-red 
sensing device, and also uses transis
tors in the amplifying circuit. It can 
be used in any application where a 
metal object at 700 degrees F or more 
must be detected and a signal trans
mitted to indicate that presence. 

One example is in the rolling of steel 
tubing: with a specified volume of 
metal to start with, and a constant 
outside diameter, the thickness of the 
tube wall can be determined by tube 
length. If the pipe is rolled with too 
thin a wall the pipe will be longer than 
average, and conversely, if the wall is 
too thick, the tube will be shorter. 
Wall thickness can thus be determined 
from tube length. By placing several 
hot-metal detectors at specified dis
tances apart, the length of the pipe 
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can be measured and thus the wall 
thickness is determined, 

Advantages of such a transistorized 
hot-metal detector over previous pho
to-electric equipment are its increased 
sensitivity to infra-re::l radiation and 
its inherent rugge:iness in such appli
cations. 

An experimental constant-current 
motor control uses static, semi-conduc
tor elements, mainly transistors and 
silicon diode rectifiers. Such a control 
might be used for maintaining con
stant horsepower on a steel mill reel 
drive. In an experimental model de
veloped by Westinghouse a % horee
power d-c shunt motor is used as a 
driving motor. The voltage drop 
across a shunt in the d-c armature cir
cuit provides a signal proportional to 
armature current. This signal is fed to 
the regulator, which automatically 
adjusts the shunt field of the d-c 
motor to maintain constant armature 
current and thus constant horsepower. 
In addition to the advantages that 
accrue because of the all-static nature 
of this control, the regulator is also 
extremely small and has very rapid 
response. The experimental model, 
while it utilizes a %-hp motor, has 
sufficient capacity for motors up to 3 
hp. The same basic regulator could 
also be used for sp2ed control. While 

still in the development stage, this ap
plication indicates that semi-conductor 
devices have a promising future m 
industrial control applications. 

HONEYCOMB FOR JETS 
The General Electric Company's 

Aircraft Gas Turbine Division will 
produce "honeycomb sandwich" mate
rial for jet engine structure utilizing 
alloys and brazing techniques devel
oped by General Electric. 

JET BEE-HIVE-This honeycomb will 
be used as the core of future jet engine 
parts. The result of new alloys and 
brazing techniques developed by Gen
eral Electric's Aircraft Gas Turbine Di
vision, a "honeycomb sandwich" part 
is a good insulator, can withstand tem
peratures of 1800 to 1900 degrees Fah
renheit, and is almost 80 per cent light
er than solid structural members. The 
"sandwich" part, brazed at extremely 
high temperatures, is composed of a 
stainless steel skin .010 inch thick with 
a honeycomb core one-quarter inch 
thick. 

The division is planning to use the 
honeycomb materials in components 
for new jet engines because of its 
lightness and strength. It is a good 
insulator, can withstand temperatures 
of 1800 to 1900 degrees Fahrenheit, 
and is almost 80 per cent lighter than 
solid structural members. 

According to AGT engineers, the 
"honeycomb" has been used for tur
bine and compressor casings, tailpipes, 
and reheat nozzles during experimen
tal tests, and have operated very suc
cessfully. 

( Continued on page 20) 
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To save a life 
Portable packages of electricity help make our lives safer and more enjoyable 

THE BRIGHT BEAM of a flashlight in the hands of an 
airman down at sea ... the untold comfort of an almost 
invisible hearing aid . . . the pleasure of listening to 
your favorite music over a portable radio. 

THESE INGENIOUS DEVICES have one thing in com
mon-they all get their electric power from dry-cell bat
teries. Each day millions of us depend on these porta
ble packages of power for greater safety, comfort, and 
pleasure. 

LARGE BATTEIW:S furnish power for signalling and 
communications systems. Hearing aid batteries are now 
so tiny that they can hide under a dime. Other dry-cells 
supply power to everything from toys to Geiger counters. 

OVER 60 YEARS AGO, the people of Union Carbide 
produced the first commercial dry-cell. From this be-

ginning, they developed the great variety of EVEREADY 
batteries that now serve dependably in so many appli
cations. 

SCIENTISTS of Union Carbide are constantly work
ing on new, improved methods of producing packaged 
power. Their goal is to make dry-cell batteries do even 
more work for all of us. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLASTICS. Write for "Products and Processes" booklet. 

UNION CARBIDE 
.AND CARBON CORPORATION 

30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

In Canada: UNION CARBIDE CANADA LIMITED, Toronto 

---------------- UCC's Trade-marked Products include----------------
EVEREADY Flashlights and Batteries Dynel Textile Fibers SYNTHETIC ORGANIC CHEMICALS PREST-O-LITE Acetylene 
PRESTONE Anti-Freeze ELECTROMET Alloys and Metals HAYNES STELLITE Alloys UNION Carbide LINDE Oxygen 
UNION CARBIDE Silicones BAKELITE, VINYLITE, and KRENE Plastics NATIONAL Carbons ACHESON Electrodes PYROFAX Gas 
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NEWSTUFF 
( Continued from page 20) 

Brazed at very high temperatures, 
the honeycomb sandwich is composed 
of a stainless steel or other types of 
high temperature alloy skin .010 inch 
thick with a light weight honeycomb 
core one quarter inch thick. Because 
of its ability to withstand very high 
bending loads, it has many possible 
industrial applications. 

TURBINE FOR 'COPTERS 

General Electric's T58 small gas 
turbine engine is in advanced stages 
of development for the Navy's Bu
reau of Aeronautics and is rated in 
the "1000 horsepower class," it was 
revealed by a Company official. 

Guy C. Shafer, General Manager 
of G.E.'s Small Aircraft Engine De
partment, Lynn, Mass., announced 
that the engine will undergo extensive 

the T58 Project, who is in charge of 
the engine development program stat
ed that its light weight and small size 
are results of G.E.'s advanced design 
techniques. He also stated that the 
engine incorporates the "free" power 
turbine design, which provides in
creased stability of operation due to 
its favorable torque-speed characteris
tics, and permits greater flexibility in 
the selection of rotor speeds for great
er efficiency. 

"The benefits which will accrue to 
military users will be available to 
commercial operators as well," Mr. 
Hokanson said. "They can look for -
ward to heavier payloads, higher 
flight speeds, and better fuel econ
omy." 

Other advantages claimed for the 
new gas turbine powerplant include 
installation flexibility and ease of 
maintenance. According to Mr. Ho-

GAS TURBINE FOR 'COPTERS-In advanced stages of development is General 
Electric's T58 small gas turbine engine. Developed for the Navy to power helicop
ters the baby engine, despite its small size and light weight, is rated in the 1000 
hp class. Company engineers state it has exceptional torque-speed characteristics 
and great flexibility in selection of rotor speed because it is designed with a free 
power turbine. A T58-powered helicopter is expected to stay aloft 50 per cent 
longer than a comparable one with a piston engine, and carry 100 per cent more 
payload. 

helicopter rotor tests at the Com
pany's Flight Test Center in Sche
nectady, N . Y. in the near future. 

In discussing the new engine's fea
tures, H. T. Hokanson, Manager of 
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kanson, an important factor in design
ing for these features has been the 
wealth of gas turbine experience G-E 
has realized from the millions of 
operating hours logged by the Com-

pany's J47 jet engines in military air
craft. 

Fuel versatility, another T58 ad
vantage, was gained by incorporating 
special design features which allow 
many types of fuel to be used, easing 
the supply problem and resulting in 
lower operating costs, Mr. Hokanson 
said. 

He added that studies of anti-sub
marine warfare, utility and cargo heli
copter missions made by Depa.rtment 
engineers show the T58 superior to 
equivalent piston engines in endur
ance, payload, range, speed, durabil
ity and reliability. 

"For example," Mr. Hokanson said, 
"in an anti-submarine warfare mis
sion where endurance is an important 
factor, a given T58-powered helicopter 
could stay aloft 50 per cent longer 
than a piston engine powered helicop
ter. If the ability to carry payload a 
given distance is the prime considera
tion, as in a cargo helicopter, the T5S 
promises a two-fold increase in ton
mile capacity." 

Mr. Hokanson expects the T58 to 
enable a utility helicopter to carry 100 
per ce:-it r:1ore payload than a piston 
engine powered helicopter. 

The turboshaft T58, with some 
modification, can be converted to a 
turboprop or turbojet. 

The Department is also developing 
a small turbojet engine, designated 
MX2273, for the Air Force. 

DATA DIGESTER 

An advanced measurement tech
nique, now being used at the General 
Electric Company's jet engine plant 
r.ear Cincinnati, is proving useful in 
understanding mechanical and aero
dynamic phenomena in jet engines 
and in perfecting designs of advanced 
propulsion systems. 

Ca'led a magnetic tape recording 
and data reduction system, it is used 
in the Materials Laboratory of the 
Company's Aircraft Gas Turbine De
velopment Department. Total recall 
of data is made possible by magnetic 
tape storage, and subsequent reduc
tion and analysis is effected electroni
cally. 

With the system, multiple channels 

( Continued on page 24 ) 

THE MISSOURI SHAMROCK 



At David Sarnoff Research Center, Princeton, N. J., RCA tests one of loudspeakers used in new high fidelity" Victrola" phonographs. 

RCA creates a new kind of high fidelity 

in the silence of this room 

In this room you can hear a pin 
drop. The jagged walls absorb alien 
noise so that delicate instruments 
can make sure reproduced sound 
matches the original as closely as 
possible. 

Thus a new kind of high fidelity 
is born-and brought to you for the 
first time in new RCA Victor Ortho
phonic "Victrola" phonographs. 
Listen! Here is distortion-free per-

formance through the range of 
audible sound. Here is more music 
than you've ever heard before. Here 
is the ultimate in high fidelity. 

The skill behind new Orthophonic 
"Victrolas" is inherent in all RCA 
products and services. And continu
ally, RCA scientists strive to open 
new frontiers of "Electronics for 
Living" -electronics that make life 
happier, easier, safer. 

RADIO CORPORATION OF AMERICA 

Electronics for Living 

MAY, 1956 

WHERE TO, 

MR. ENGINEER? 

RCA offers careers in re
search, development, design, 
and manufacturing for 
engineers with Bachelor or 
advanced degrees in E . E ., 
M. E. or Physics. For full 
information, write to: Mr. 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J. 
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for America's young 
engineers with capacity for 
continuing achievements in 

radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower ... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec
ognition ... to achieve advance
ment commensurate with 
capacity, 

Learn more about this noted 
Tower of Opportunity ... its long
range program and generous em
ployee benefits. See your Place
ment Officer today for further in
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN -

Radio Communication Systems 
Electron Tubes 

Microwave Components 
Electronic Countermeasures 

Air Navigation Systems 
Missile Guidance 

Transistors and other 
Semiconductor Devices 

Rectifiers • Computers • Antennas 
Telephone and 

Wire Transmission Systems 

Fedeml 
Telwmm11nication 

./dJoratones/ljjfj 
A Division of International 

Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 

NEWSTUFF 
( Continued from page 22) 

of data such as stress, vibration, pres
sure, temperature, speed and flow, 
can be recorded simultaneously at a 
test site. The data may be steady in 
nature or varying up to 30,000 cycles 
per second. 

Data reduction is accomplished by 
this comp'.ex electronic system ( shown 
above) designed and constructed by 
G-E engineers. Use of this equipment 
has shortened data reduction time to 
a fraction of what was previously re
quired. 

Reduction of the data is performed 
in multiple channels. Presentation of 
the data can be made by utilizing 
function plotters, direct writing os
cillographs, continuous recording in 
terms of instantaneous amplitude and 
frequency, and by cathode ray oscil
loscopes and oscillographs. Flexibility 
of the equipment provides a wide 
choice in ways of studying many types 
of data. 

There is an urgent need for Chem
ists, Mathematicians, Metallurgists, 
Physicists, and Electronic Scientists in 

the Washington, D. C., area, the 
United States Civil Service Commis
sion has announced. Vacancies are in 
various Federal agencies and pay sala
ries ranging from $4,345 to $11,610 a 
year. 

T.o qualify for positions paying 
$4,345 a year, applicants must have 
had appropriate education or a combi
nation of education and experience. 
For the position of Electronic Scien
tist, appropriate technical or scientific 
experience alone may be qualifying. 
For higher-grade positions, profes
sional experience is also required. 
Graduate study may be substituted 
for all or part of this experience, de
pending on the grade of position. No 
written test is required. 

Further information and applica
tion forms may be obtained at many 
post offices throughout the country, or 
by writing to the U. S. Civil Service 
Commission, Washington 25, D. C. 
Applicants should ask for Announce
ment No. 46 ( B) . Applications will be 
accepted by the Board of U. S. Civil 
Servi~e Examiners, National Bureau 
of Standards, Washington 25, D. C., 
until further notice. 

DATA DIGESTER-This new magnetic tape recording and data reduction 
sys~e~ is be\ng used by General Eli':ctric engineers at the Company's Evendale, 
Oh10 Jet engm_e plant tc;> perfect d_es1gns of advanced propulsion systems. Total 
recall of data is done with magnetic tape, and reduction and analvsis is effected 
electronically. Designed and built by GE, the system allows for mtiltiple channels 
of data su_ch as stre:.s, vibration, pressure, temperature, speed, and flow to be 
recorded simultaneously at a test site. Reduction is also performed in multiple 
channels. 
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How to gel longer 
roller and belt life 

in a conveyor system 
Engineers had to find a way to reduce costly friction 
and wear on rollers and idlers in designing this big 
conveyor system. It handles up to 3,300 tons of ore 
per hour on each of two 54" belts traveling at more 
than 500 feet per minute. Their solution: Mounting 
the idlers on Timken® tapered roller bearings. 
Result: reduced friction, less sliding and scuffing 
between idlers and belts, longer roller and belt life. 

True rolling motion, 
high precision practically 

eliminate friction --~ ~~;;;;-:::::::-__ 
All lines drawn coincident with the working surfaces 
of the rollers and races of Timken bearings meet at 
a common point -on the bearing axis. This means 
Timken bearings are designed by geometrical law 
to have true rolling motion. And they're manufac-
tured with great accuracy to live up to their design. 
Result: Timken bearings practically eliminate fric-
tion, give longer bearing life, keep conveyors roll-
ing smoothly. 

Want to learn more about bearings 
or iob opportunities? 

Many of the engineering prob
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 2 70-page 
General Information Manual on 

Timken bearings. And for infor
mation about the excellent job 
opportunities at the Timken Com
pany, write for a copy of "This 
Is Timken". The Timken Roller 
Bearing Company, Canton 6, 0. 

TIMKEN NOT JUST A BALL O NOT JUST A ROLL£R a:::> TH£ TIMK£N TAP£R£0 ROLL£R <I::> 

BEARING TAKES RADIAL $ AND THRUST -©- LOADS OR ANY COMBINATION * TRADE-MARK REG. U.S. PAT. OFF. 

TAPERED ROLLER BEARINGS 
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WHEN YOU ARE 
CHIEF ENGINEER 
... WHICH DESIGN 
WILL YOU OK? 

welded steel 
or cast iron 

THE first question you'd ask is .•. 
does the design do the best job 

at lowest cost? If not-why not. 

Industry constantly asks why things 
are done the way they are ... to see if 
there is a better, less costly way. 

One question is why shouldn't all 
machinery be designed for welded 
steel •.. when steel designs are strong
er, more rigid, more rugged ••. yet 
cost less to build. 

By knowing how to use welded 
steel, you hold the answers to many 
designing problems. Here for exam pie 
is how one machine part is made for 
4 3% less cost by a simple change from 
cast iron to steel. 

Design 
Cost $378.34 

Latest ideas for developing welded 
steel designs are available to engineer
ing students by writing for Elements 
of Machine Design. 

THE LINCOLN ELECTRIC COMPANY 
Dept. 6200, Cleveland 17, Ohio 

THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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ST ARFIGHTER 
( Continued from page 11) 

trailing edges to increase lift which 
reduces landing speed and cuts down 
on take off run. The ailerons are lo
cated near the wingtips. Unlike most 
fighters, the landing gear is built to 
retract into the fuselage, rather than 
into the wings. 

The short wings presented a prob
lem in turns because the tail surface 
was almost as high as the fuselage to 
wingtip distance. The rudder tended 
to act as an aileron and cause the 
plane to roll instead of tum. 

The roll was compensated for by 
putting a negative dihedral or cathed
ral of 10 degrees on the wings. 

The "flying tail" is so called be
cause the entire horizontal stabilizer 
moves. There is no elevator on the 
thin stabilizer, which is located almost 
at the top of a high, swept-back ver
tical fin . The location of the stabi
lizer, by acting as an end plate, makes 
the vertical tail of the F-104 about 
twice as effective as a normal vertical 
tail. Also, by being high the horizon
tal tail avoids many of the down
wash effects of the low-aspect ratio 
wing. 

Looking at the basic design of the 
airframe, the "coke bottle design" or 
area rule which was made such a fuss 
about on the F-102 is not used. Lock
heed says in regard to this, "This area 
variation does not generally apply to 
straight thin wing airplanes. Also, we 
have such low wing volume that there 
is little area correction to make . . . 
data which has been published to date 
on the effect of using the area rule 
shows only a gain in a plane's ability 
to get through Mach 1. This never 
was a problem with the F-104." 

Another design element of the 
104 is symmetry about the horizontal 
and vertical axes. This causes drag 
to be 12% less for the Starfighter 
wing configuration than for a low-wing 
fighter and gives excellent air intake 
characteristics. The air intake advan
tages are very important at high 
speeds where the engine is acting as 
a ram jet and the ram effect of the 
air plays an important part in the 
plane's performance. 

(Continued on page 28) 

New On Faculty 
This year, as interest in engineering 

intensifies, the Engineering Depart
ment was fortunate to acquire several 
new additions to its faculty. 

Among these is Donald L. Gibson, 
an assistant professor of mechanical 
engineering. Mr. Gibson comes to us 
from Iowa State College where he was 
an instructor of mechanical engineer -
ing. He is twenty-eight years old, and 
seems fully prepared to undertake the 
rigors of teaching. 

Mr. Gibson was born in St. Joseph, 
Missouri. He claims a St. Joseph high 
school and the St. Joseph Junior Col
lege as his alma maters. He continued 
his education at Iowa State College, 
where he . received his B.S. and M.S. 
in Mechanical Engineering. 

Mr. Gibson was employed for three 
years with the Southwestern Bell Tele
phone Company. He has been asso
ciated with the Missouri Highway 
Department and he has done experi
mental engineering for the John Deere 
Tractor Company. 

He has several varied hobbies, 
which include hunting, fishing, boat
ing, and photography. He enjoys 
teaching, and would like to continue 
in the field . In the future, he would 
like to do research on diesel injectors, 
residual stresses, and size changes in 
heat treated materials. 

The Shamrock staff welcomes Mr. 
Gibson and hopes his stay at Mis
souri University will be long and en
joyable. 
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Now - put your years of college training to 

work, in the finest professional atmosphere 

. . . gain experience that brings added recog

nition and continually increasing earnings. 

Before you make a decision, investigate 

CONVAIR-Fort Worth. Here you'll work on 

the nation's most challenging engineering proj

ects. At Convair, the opportunity for rapid 

advancement is unlimited. 

You'll like living in Fort Worth, home of the 

great Southwestern Exposition and Fat Stock 

Show, the internationally famous Colonial In

vitational Golf Tournament, acres of spacious 

parks and conveniently accessible lakes. These 

and many other attractions and recreational 

facilities make leisure time in Fort Worth 

wonderfully relaxing and entertaining. Living 

conditions are ideal and the cost of living is 

low - no state income tax, no sales taxi 

Whatever your maior, you'll 
find a place at Convair. 
Check the list of engineer
ing fields below, then con
firm YOUR future ••• at 
CONVAIR-Fort Worth. 

I { AERONAUTICAL ENGINEER/NG 
I'# MECHANICAL ENGINEERING 
I ,/ ELECTRICAL ENGINEERING 
I CIVIL ENGINEERING 
I CHEMICAL ENGINEERING 
I ,./ ENGINEERING PHYSICS 
I t;{ MECHANICS • PHYSICS 
1 -, METALLURGY• MATHEMATICS 

---'-----------------7 I 11 If our team missed you on their recent campus I 

I interview session, write TODAY to I 
I MR. H. A. BODLEY I 

I I Engineering Personnel, Technical Employment I 
I l CONYAIR I 
I L ____ FORT WORTH, TEXAS _____ J 

CONVAIR 
FORT WORTH 

GD ~-:'.; 
\WI .. , 0"~ 

A DIVISION OF GENERAL DYNAMICS CO RPO RAT I O N 

MAY, 1956 
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STARFIGHTER 
( Continued from page 26) 

The Starfighter uses many compo
nents which have been used on other 
fighters but are slightly modified for 
the F-104. It is equipped with a land
ing drag parachute of the same type 
introduced on the F-94C Starfire jet 
interceptor. On the F-104 the drag 
parachute is installed on the lower 
part of the fuselage, near the end of 
the tailpipe. Dive flaps, or brakes, 
are located back of the wing and 
about midway up the side of the fuse
lage. A large engine access door, on 
the bottom of the fuselage, serves a 
dual purpose. In addition to provid
ing ready access to the engine, the 
door's inner panel holds most of the 
plane's hydraulic equipment, to facili
tate servicing. 

The Starfighter uses jettisonable 
wingtip fuel tanks and provision has 
been made for underwing pylon tanks 
if needed for extra fuel. The range is 
reported to be comparable to that of 
present operational jet fighters, prob
ably about 1,500 to 1,800 miles. 

The Starfighter is truly a remark
able airplane, as have been most 
others when they were introduced. 
But, with the rapid progress taking 
place in all phases of research today, 
the imagination cannot conceive of the 
F-120's and F-130's of tomorrow. 

Professor of Botany: "This twig, 
you will notice, is composed of bark, 
hardwood and pith. Of course, you 
know what pith is. You, Lulu- you 
know what pith is, do you not?" 

Lulu : "Y eth, thir ! " 

"" "Oh, here is the place mother told 
me to stay away from. I thought 
we'd never find it." 

"" Four Year Old: Daddy, are there 
any skyscrapers in heaven?" 

M.E. Dad: "No, son, C.E1.'s build 
skyscrapers." 

"" Then there was the E.E. who called 
his girl "Carbon" because her resist
ance went down as she warmed up. ... 

INDUSTRIES THAT MAKE AMERICA GREAT 

TEXTILES ■■ • 

SPINNING FABULOUS YARNS 

The textile industry-through its variety 
of processes and products-plays one of 
the most significant roles in the everyday 
lives and activities of all Americans. To
day, efficient men, methods and machines 
produce yarns and fabrics for an almost 
endless list of products of which clothing, 
carpets, drapes, tires, belting, shoes and 
furniture are but a sample. With hearten
ing regularity, textile manufacturing ad
vances are being made, new fibers and 
blends created, and new applications de• 
veloped. 

Pacing textile industry progress is an 
intensive research program. Synthetics now 
are as familiar and serviceable as cotton, 
wool and other natural fibers, and have 
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freed us from any dependence upon im
ports such as silk. Concentrated develop
ment of the industry's manufacturing pro
cesses has brought new techniques and 
methods to improve and speed up the 
transformation of raw fiber into finished 
material. 

But not content with the dynamic prog
ress already made, the textile industry is 
continuing to reinvest earnings to insure 
further advances. It is enlisted-with its 
suppliers and processors-in a never-end
ing effort to improve machines and methods. 

An important requirement in this second 
largest industry in America is steam, used 
in textile plants for power, processing and 
heating. The Babcock & Wilcox Company, 

BEYOND THE HORIZON 
(Continued from page 14) 

lakes and mountains. As a result, 
cheaper, more reliable telephone and 
telegraph service would be made 
available to the public. 

These two examples only scratch 
the surface. Marconi wrote in 1932: 

In regard to the limited range 
of propagation of these VHF sig
nals, the last word has not yet 
been said. It has already been 
shown that they can travel round 
a portion of the earth's curva
ture, to distances greater than had 
been expected, and I cannot help 
reminding you that at the very 
time when I first succeeded in 
proving that electric waves could 
be sent and received across the 
Atlantic Ocean in 1901, distin
guished mathematicians were of 
the opinion that the distance of 
communications, by means of 
electric waves, would be limited 
to ... about 165 miles. 
The propagation field has now 

caught up with Marconi's vision. Now 
that the industry has cracked this 
last communications barrier, unlimited 
possibilities await- beyond the hori
zon. 

whose experience with steam extends over 
nearly a century, has long been a contribu
tor to textile industry progress. B&W 
boilers and associated equipment are being 
improved constantly as B&W's research 
and engineering facilities devote time, ef
fort and money to help make better boilers 
for all industry. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 

!ABCOC 
WII.CO 

N-205 
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Behind Today's Miracle Machines ••• 

a Master's Touch in Oil 

World's largest outdoor turbine plant, producing 
electricity for Atomic Energy Works at Paducah, 
Kentucky ... 

Giant eye of the Mt. Palomar telescope through 
which man sees farther into space than ever before ... 

World's most completely automated plant, manu
facturing automobile engines ... 

First successful diamond-making machine ..• 

One of every six industrial wheels turning in the 

free world-more than half the big turbines (5000 
kilowatts and over) ... 

All have one thing in common-SOCONY MOBIL'S 
master touch in lubrication. 

Good reason! Men who depend on machinery de
pend on SOCONY MOBIL, as a partner in its protection. 

* * * Wherever there's progress in motion-in your car, 
your factory, your farm or your home-you, too, 
can look to the leader for lubrication. 

SOCONV 
LEADER IN 

M O B I L O I L C O M PA ~'!!!:I N C • 
LUBRICATION FOR NEARLY A CENTURY 

Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 

Mobil Overseas Oil Company and Mobil Producing Company 
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BUI.I.ARNEY 
"Do you know who was the first 

engineer?" 
"No, who?" 
"Adam, he furnished spare parts 

for the first loud speaker." 

"" Then there's the dachshund who 
met his end running around a tree. 

"" C.E. : "What do you do all day?" 
E.E1.: "Hunt and drink." 
C.E.: "What do you hunt?'' 
E.E.: "Drink!" 

"" For years the bum slept under 
bridges and in ditches. Then one day 
he switched to culverts and became a 
man of distinction. 

"" Wife : "Do you have a good mem-
ory for faces, dear?" 

Husband: "Of course I have." 
Wife: "That's good, I just dropped 

your shaving mirror." 

"" People are like steamboats - they 
toot loudest when they are in a fog. 

"" Adam and Eve were the first book-
keepers- they invented the first loose 
leaf system. 

"" She: "You remind me of the ocean." 
He: "Wild, romantic and restless?" 
She: "No, you make me sick!" 

"" A shipwrecked sailor was captured 
by cannibals. Each day the natives 
would cut his arm with a dagger and 
drink his blood. 

Finally he called the king: "You 
can kill me and eat me if you want," 
he said, "but I'm sick and tired of 
getting stuck for the drinks." 

"" An egotist is a man who thinks that 
if he hadn't been born, people would 
have wanted to know why not. 
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As he felt his way around the lamp 
post, the overloaded senior muttered, 
"S' no use, I'm walled in." 

Anyone who thinks he is indispens
able should stick his finger in a bowl 
of water and notice the hole it makes 
when he pulls it out. 

"" For book of the month club lovers 
only-

"He beat her in the wigwam," or 
"Her sufferings were intents." 

"" While out of town, a stingy hus-
band sent his wife a check for a mil
lion kisses. The little woman, quite 
provoked, sent a postal card which 
read: 

"Dear Jim, thanks for the lovely 
check you sent. The milkman cashed 
it for me this morning." 

"" Sign in window of Columbia laun-
derette: "Ladies who care to drive by 
and drop their clothes will receive 
prompt and courteous attention." 

"" ODE TO A LAB REPORT 
When I grow old and even older, 
I'll never forget that manila folder, 
Bane of existence, object of hate 
And never less than three weeks late. 
Title, object, method, theory- -
The clock strikes one, my eyes are 

bleary. 
If I could have my preference 

I'd never write a reference, 
Never compute efficiency 
For readings numbering eighty-three, 
But many like that have I done, 
At least infinity plus one, 
Many to tell the dullest dullard 
That graphs are labeled and curves 

are colored. 
Engineers Arise-storm the fort; 
And abolish forever the lab report. 

- Unanimous 

bye Now 
For you engineers who don't know 

the difference between prose and po
etry, here is an example. 

There was a young lady from 
Tipps; 

She went into water up to her 
knees. 

That's prose. 
If she had gone any deeper, it 

would have been poetry. 

"" E .E.: Want to go steady? 
She: Oh, yes! 
E.E.: Ever try castor oil? 

"" "Your girl is spoiled, isn't she?" 
"Naw, it's just the perfume she's 

wearing." 

"" Wife: "Darling, tell me, how did 
you ever get Junior to eat olives?" 

Ch. E. : "Simple, I started him with 
Martinis." 

"" He rounded the bend at close to 
40. A sudden skid and the car over
turned. They found themselves sit
ting together, unhurt, alongside the 
completely smashed car. He put his 
arm around her waist. 

"It's all very nice," she said, "but 
wouldn't it have been easier to run 
out of gas?" 

"" A proud Texan was visiting New 
England and was bragging about the 
fact that his 75 year old father still 
rode horseback everyday. 

New Englander: "That's nothing, 
my father is 75 years old and he plow
ed 10 hours a day all last week except 
Saturday, and then he had to take off 
for his father's wedding." 

Texan: "Wedding? How old is the 
old man?" 

New Englander : "99." 
Texan: "Well, if he's 99 why would 

he want to get married?" 
New Englander: "Wanta; hell, he 

had to." 
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Today's powerful turbo-jet and turbo-prop engines 
are a far cry from the aircraft engines of a mere 10 

years ago. 
But we've hardly scratched the surface. We're still 

pioneering. 
Sure, the sound barrier's been cracked. But, who 

knows, perhaps in the next 10 years we'll be flying at 

speeds 2 or 3 times the speed of sound. Newer, more 

complex, more powerful engines ARE in the offing. 
There'll be new fields to conquer. For instance, the 

thermal barrier! 
Allison, a pioneer in the design, development and 

production of aircraft engines, now is working on 
advanced design turbine engines to meet future re

quirements ... whatever they might be. Proven fea
tures of engines like the Allison J7 l and T56 may be 

adapted to the engines of tomorrow. Allison engines 
of the future will be backed up with worlds of ex
perience gained in the development and production 
of its first 100,000 aircraft engines. 

MAY, 1956 

Now, Allison is in the midst of a $75 million ex

pansion program in engineering research and de
velopment facilities. Completion of the program will 

give Allison one of the world's most complete, best

equipped, centers for the development of new, high 
performance turbo-prop and turbo-jet aircraft en

gines. This opens new and unlimited opportunities 

for young graduate engineers, for the program

financed by General Motors-creates an immediate 

need for a 40 % increase in engineers. 

* * * 
Want to know more about YOUR career oppor

tunities at Allison? Why not arrange now for an 

interview with our representative on your campus. Or, 
write for information about the challenging work · 

awaiting you at Allison: Engineering College Con
tact, Allison Division, General Motors Corporation, 
Indianapolis 6, Indiana. 

31 



1956 Fashion Note: Women will 
wear the same thing in brassieres. 

.4, 
Husband: "After I get up in the 

morning and shave, I feel 10 years 
younger." 

Wife: "Why don't you shave before 
you go to bed?" 

.4, 
He: "How about a kiss, baby?" 
She: "Not on an empty stomach, 

sugar." 
He: "Of course, not - on the 

mouth." 
.4, 

At the stroke of twelve, the irasci
ble father stomped to the head of the 
stairs and shouted, "Young man, 
haven't you got a selfstarter? 

Young man: "Don't need one as 
long as there is a crank in the house." 

.4, 

This EE weaved into the bar and 
ordered two beers. Holding. them 
carefully he went into the men's room 
and disposed of them. A few minutes 
later he repeated the act, and then 
again a few more times. Finally the 
bartender could contain himself no 
longer. 

"Are you nuts, pouring all of those 
beers into the toilet?" 

The drunk shrugged: "I am just 
tired of being the middleman!" 

32 

Finals, finals everywhere 
With drops and drops of ink 
And never a prof who'll leave the 

room 
And allow a guy to think. 

.4, 

They dragged the student down to 
the jail and took him before the Ser -
geant. 

"What am I here for?" he asked. 
"For drinking," the officer sternly 

announced. 
"Good, when do we start?" .,. 
The convertible swerved to the curb, 

stopped near a sweet young thing 
walking along the shoulder of the 
road. "Want a ride?" the man shout
ed. "No thanks," came the answer. 
''I'm walking back from one now." 

.4, 

"Son, after four years of college, 
you're nothing but a drunk, a loafer, 
and a damn nuisance. I can't think 
of one good thing it's done." 

"Well- didn't it cure Ma of brag
ging on me." 

.4, 

Our favorite professor: If, in going 
down this incline, I gain four feet per 
second, what will be my condition af
ter 25 seconds. 

Sophomore ChE: You'll be a centi
pede. 

Then there was the man who slept 
in a hammock. He had a falling out 
with his girl. 

.4, 

When you put on your cute rayon 
scanties 

Do they crackle electrical chanties? 
Don't worry, my dear, 
The reason is clear, 
It's just that you have amps in your 

panties. 

"Professor," said the engineer in 
search of knowledge, "will you try to 
explain to me the theory of limits?" 

"Well, John, assume that you have 
called on a pretty woman. You are 
seated at one end ,of the divan and she 
is seated at the other. You move 
halfway toward her. Then you move 
half of the remaining distance toward 
her. Again you reduce the distance 
separating you from her by 50 per 
cent. Continue this for some time. 
Theoretically, you will never reach the 
girl. On the other hand, you will soon 
get close enough to her for practical 
purposes." 

.4, 

Girl: "Am I the first girl you ever 
kissed?" 

E .E. "Now that you mention it, you 
do look familiar." 

• .. . . , . 
... 
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To create in steel the flowing lines of today's cars, calls for metal of particular forming qualities. 

Sleek styling starts with special steel: 
Pho,ography ,unzs chemlr,-he/ps produce i✓• 

Fenders, hoods, roofs and side panels 
call for best quality steel-and the 
watchful eye of photography guards 
specifications and controls that quality. 

Car designers' dreams come true only if steel forms 
well under the pressure of deep drawing opera
tions. That takes a particularly high quality steel. 

Great Lakes Steel Corporation, Detroit, Mich., 
unit of National Steel Corporation, makes this 
steel for the automobile industry. And to make 
sure of its high quality they use photography. 
For example, during production, spectrograms 
show chemical make-up-insure the proper minute 
quantities of alloying elements, and photomicro
graphs reveal crystalline structure. 

Controlling quality is but one of the many ways 
photography works for modern industry. In small 
businesses and large it is aiding product design, 
simplifying production, creating sales and expe
diting office routine. 

At Great Lakes Steel a spectrogram is readied for reading in 
the densitometer-one of the tests that assure quality steel. 

Behind the many photographic products be
coming increasingly valuable today and those 
being planned for tomorrow lie intriguing and 
challenging opportunities at Kodak in research, 
design and production. 

If you are interested in these opportunities in 
science and engineering-whether you are a recent 
graduate or a qualified returning serviceman, write 
to the Business and Technical Personnel Dept. 

Eastman Kodak Company, Rochester 4, N. Y. 



G-E Development Engineering offers you 
careers with unlimited professional growth 

In G.E.'s new Turbine Product Development Lab in 
Schenectady, Ed Freiburghouse, RPI '44, describes 
development engineering t o students Bob Parker, Missis
sippi State '56, and Don Williams, Yale '55. Ed explains 
the extensive development of new bucket designs for steam 
turbines which lead the way to increased efficiency and 
operating economy. 

Similar product development is being done in G.E.'s 132 
plants in 101 cities and 24 states, offering you opportunity 
for professional development in many engineering channels, 
working with the more than 200,000 products G.E. makes 
for industry, the home, and defense. 

The G -E Engineering and Science Programs train you 
in the field of engineering most suited to your interests and 
aptitudes, such as development, design, or the laboratory. 

~gres$ /s Ovr Mosf lmporl.1nf Protlvd 
956.JA 

GENERAL. ELECTRIC 

,------------·---
MAIL COUPON FOR CAREER INFORMATION 
MR. W. 5. Hill 
ENGINEERING PERSONNEL 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 

Please send me your descriptive bulletin, ENS-P-5, on the 
G· E Engineering and Science Program. 

NAME ...•.......•...•..••..••• ·-················· ······················-----

DEGREE 
COLLEGE ........•• ·------ ···& YEAR. ..... ·-··············-·--

ADDRESS __________________ _ 
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