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@ This mark tells you a product is made of modern, dependable Steel. 

How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit-that's absolute zero, the 
point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out. 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of 
their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, TRI-TEN High Strength Steel, 
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is 
Stainless Steel I No other material could do the job as well. Look around. You'll see steel in a lot of places-getting 
ready for the future. ■ For information about the many career opportunities, including financial analysis or sales, 
write U. S. Steel Personnel Division, Room 6085, 525 William Penn 
Place, Pittsburgh 30, Pa. U.S. Steel is an Equal Opportunity Employer. 
USS, "T-1" and TRI-TEN are registered trademarks. ~ United States Steel 



Your future • 
ID chemical engineering is his business 

He's a Monsanto Professional Employment representa

tive. He's your representative, too ... your link between 

campus and company. His knowledge of Monsanto is 

complete, and he's especially qualified to counsel with 

you regarding your future. 

Ask him about Monsanto's diversity-in geography, 

activities, products- that means ever-expanding op

portunity for the young man of exceptional promise. 

Ask him about Monsanto's research-mindedness, how 

it helps develop your creativity. Ask this expert in 

futures about the future Monsanto offers you in research, 

engineering, manufacturing and marketing. 

See your Placement Director to arrange an interview 

when we visit your campus soon. Or write for our 

new brochure, "You, Your 

Career and Monsanto," to 

Professional Employment 

Manager, Department EM-3, 

Monsanto Chemical Com

pany, St. Louis 66, Missouri. 
® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 
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Looking Ahead with Phillips Petroleum ... 

AN EXAMPLE OF GROWTH 
BASED ON RESEARCH 

Phillips Petroleum Company began putting 
science to work in company laboratories very 
early in its history. Back when natural gas was 
still being flared as a "waste" product, Phillips 
scientists were discovering new, profitable uses 
for it and the liquids extracted from it. Acting 
upon this knowledge, Phillips management 
amassed huge reserves of natural gas when it was 
still generally considered to be of little use. 

With this foundation of raw materials and 
technology, Phillips has attained a commanding 
leadership in natural gas, natural gas liquids, and 
petrochemicals. This base has been especially 
valuable in the chemicals field, where intense 
competition permits a nod of success only to 
companies with supplies of the proper raw ma
terials and the know-how assembled from long 
experience and research. 

From Phillips intensified emphasis on research 
and development through the years came many 
notable, profitable discoveries or developments. 
Among these are "cold" synthetic rubber ; oil 
furnace carbon blacks; HF alkylation and other 
refining processes; high density polyolefins, 
trademarked Marlex; and all-season motor oils. 

Three times the company has won the coveted 
"Chemical Engineering Achievement Award" for 
its research and development accomplishments, 
once by itself and twice in group awards. 

Although research solves problems and de
velops know-how, an important measure of its 
results is patents. For many years Phillips has 
ranked second in number of patents issued and in 
total number of U. S. patents owned among all 
U. S. oil companies. The most recently available 
figures show Phillips ranks eighth in this respect 
among companies in all industries in America. 

Intensive and consistent research effort has 
equipped Phillips with a qualified and dedicated 
research and development team. Although many 
of Phillips 3,000 scientists and engineers are 
located at the modern Phillips Research Center 
near the company headquarters in Oklahoma, 
others may be found in vital centers elsewhere. 
These people are thinking and working not only 
on exciting and challenging projects for the years 

ahead, but also to make existing operations more 
profitable and to quickly commercialize newly 
developed processes and products. In short, their 
emphasis is upon converting ideas into earnings. 

One of the most recent major petrochemical 
achievements of Phillips research is cis-polybuta
diene rubber, trademarked Cis-4. Extensive tests 
have shown this rubber to be superior to natural 
rubber in tire tread wear and in other important 
qualities, including blowout resistance and trac
tion on snow and ice. The company's 25,000 ton 
per year Cis-4 plant has commenced production. 
The process has been licensed to others both in 
the U. S. and abroad. 

There is always an undisclosed backlog of dis
coveries and inventions to which Phillips scien
tists are giving "finishing touches" prior to 
commercialization. Some now or soon emerging 
are a new jet fuel additive solving a vexing air
craft problem, a new polypropylene process, and 
a better seismic prospecting method. 

Research is one reason for "Looking Ahead 
With Phillips." 

PHILLIPS PETROLEUM COMPANY, Bartlesville, Oklahoma 

THE MISSOURI SHAMROCK 



Engineers 

MEET THE SHAMROCK 

The Shamrock is the official M.U. Engineering magazine, which is com

piled and edited monthly by students in your own engineering school. It 

was started in 1906 and has been published each year since that time . At the 

present time, it is one of the only two official campus magazines at M.U., the 

other being the College Farmer (a semi-monthly publication). The Shamrock 

is a magazine with a past of which you the engineer can be proud. And the 

future - if given your support, will be one of which you will be proud to 

have been a part. 

The purpose of the Shamrock is to keep the engineering student in

formed about the happenings and advancements in industry, as well as to 

present the brighter side of life, such as Bullarny (the Shamrock humor sec

tion) and the ramblings of one Mucha Drylabbing. 

Some of the regular articles which appear in the Shamrock are: Engi

neering News - new advancements and products in industry, a feature 

article on an engineering topic, a pin up - the Shamrock girl of the month, 

Engineering Society News, words from various faculty members, and many 

other features. 

In the distant past, the Shamrock has won several awards for its out

standing articles. If you want to keep your magazine as one of the top 

engineering magazines in the country, you must support it. You may do 

your part in insuring its future success by working on the publishing staff. 

If you are interested in doing this type of work contact the editor. If you do 

not feel that you can do this type of work, at least do your part by buying 

the Shamrock each month. 
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Frankly, there is no practical substituce 
for the wheel today. But at Ford Motor 
Company, our scientists and engineers 
refuse to give "no" for an answe r. They 
are tackling, among others, the problem 
of wheelless vehic les for tomorrow. 

Is "tomorrow" really far off? Not acco rding 
to the men at Ford . Already they've devel
oped the Levacar as one possibility. It 
replaces the whee l with /evapads, per
forated discs which emit powerful air jets 
to support the veh icle. Air suspension-if 
you will-of an advanced degree. Imag ine 
traveling swiftly, safely at up to 500 mph, 
riding on a tissue-thin film of air. Guided 
unerringly by a system of rails. Propelled 
by powerful turboprops. This is the 
Levacar. 

Meanwhile we've still got the wheel. And 
the job of building better cars for today. 
So we hope you won' t mind riding on 
wheels just a little longer while we con
centrate on both tasks. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan. 

PRODUCTS FOR THE AMERICAN ROAD• THE FARM • 
INDUSTRY• AND THE AGE OF SPACE 

• 
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Editorial 

One month down and eight to go. What have you accomplished in the 
past few weeks? Now that you have gotten the "feel" of classwork and the 
way of life that you will lead for the rest of the year just exactly what do 
you think of it? Are you satisfied or disappointed? Perhaps the real answers 
to these questions will not become apparent for quite some time. 

Now that you are somewhat accustomed to the swing of things don't 
get in that often talked about "rut". Sure, you are here for the purpose of 
furthering your education, but do you realize the other goals that you must 
keep in mind? There are many things to be learned from many people here 
at the University. All of them will not be found in the classroom . 

A big problem, especially for the freshmen among us, is that of ar
ranging your personal schedule to fit your academic and social schedules. 
Being an engineer does not limit you to an academic schedule only. A good 
technicial education is only a small part of what you should strive to obtain. 
Various campus organizations, Engineer's Club, the professional societies, 
and others, are at your beck and call. Using a little common sense, you can 
determine how to engage in both a technical and a social life without getting 
overloaded. If you graduate with just a degree and nothing else, you will 
be the loser. 

The time for getting started is now, not tomorrow or the next day . Get 
on the ball and become a proud member of things other than the classroom. 
You'll find the time. 

You are making memories every day, be sure that in the years to come 
that you will be able to look back with a sense of pride and accomplishment 
about the things that you did. Let's hope that someday you will be able to 
say "I graduated from the finest Engineering school in the country and I did 
my small part to make it the finest." 

By participating in school activities you can help both you and your 
school. 

Freshmen, sophomores, juniors, and seniors - you can do your small 
part, but start NOW. 

FRONTISPIECE 

Edwards, Calif., August, 1961-More than one million pounds 
of thrust streams from F-1 rocket engine during first series 
of tests here of complete flyable system. F-1 is free world's 
most powerful space booster engine; may launch first manned 
expedition to the moon. It is being developed by Rocket
dyne, a division of North American Aviation, Inc., under 
technical direction of NASA's Marshall Space Flight Center. 
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My $ix $ecrets can make you a 

MILLION DOLLAR$ 

REPRINTED FROM This Week 

MAGAZINE 

EDITOR'S NOTE: Many thanks to Mr. 
Lear for allowing us to reprint his 
article as it appeared in THIS WEEK 

Magazine. Mr. Lear is founder and 
Chairman of the Board of Lear, Inc., 
one of America's biggest producers of 
aircraft instruments and equipment. 
Lear components are also used in com
plex guided missiles systems. 

TODAY there is a new men
ace gnawing away at this 

country's vitals. The menace is a 
fellow I call the "Lazy American." 

He's easy to describe: first in 
line for the coffee break; first to 
punch the clock at the end of the 
day; probably getting flabby; 
usually panting after one flight 
of stairs. 

As soon as the Lazy American 
gets home from what he calls "an 
honest day's work," he collapses 
in front of the television set, 
starts swilling beer, and begins to 
complain about how tough it is to 
make a buck these days. "It's 
those lousy taxes,'_' he often com
plains. Well, I say this line of 
thinking is so much nonsense. 
Any reasonably intelligent, able
bodied person can still make a 
million today. And if you think 
I'm kidding, take a look at some 
of the incomes that are being 
taxed each year by the Internal 
Revenue Service. A new book 
reveals that there are some 30,000 
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By WILLIAM P. LEAR, SR. as told to Charles Sopkin 

millionaires in the U.S. right now 
-and most of them are "new" 
millionaires. 

Making money takes work
plenty of it-and if you're lazy 
you might as well quit reading 
right here. But for those people 
who have some of that original 
American get-up-and-go, I'd like 
to describe the six keys to mak
ing millions. 

They've worked very well for 
me, and I am just another guy 
who came up the hard way from 
the streets of South Chicago. I 
never got past grammar school, 
and last year, the company I 
founded, Lear, Inc., did over $90 
million in business. So I may be 
able to teach you a few things: 

1. Learn to communicate. Grow
ing up on the wrong side of the 
tracks, as I did, I naturally devel
oped into one of those "dese, dem 
and dose" boys. But I was ex
tremely lucky because when I 
was 18 I got a job as an office boy 
to the Secretary of the Rotary In
ternational, a marvelous gentle
man named Chesley R. Perry. 

I never missed a chance to lis
ten to him. He was one of the 
most astute and educated men 
that I have ever met, and a bril
liant, polished stream of rhetoric 
constantly flowed from his lips. 
After listening to him for months, 
I finally began to learn the Eng
lish language. 

The obvious point is that I nev
er could have made a financial 
success without that grounding in 
language. Any time you have to 
sell an idea, or your services, or 
a product, you need to communi
cate-which means handling the 
language ea s i 1 y and fluently. 
Nowadays, education is available 
to everyone, yet everywhere you 
hear about kids who can't read, 
can't write, can't even spell. But 
the principle is the same as it was 
in my time: To get ahead, you 
must learn to communicate your 
ideas clearly and forcefully. 

2. Learn how to quit a job. When 
I was 16, I went to work for a 
leather-tanning company in Chi
cago. I had a fancy title-assist
ant engineer. I worked in the 
power station and had the tricky 
job of starting the generators up 
in the morning. Let me assure 
you that it was quite a handful 
for a kid my age. But as soon as 
I had mastered the job, I quit. 

Today people think any person 
who quits his job must be a bit 
balmy. The trouble is everyone 
is up to his ears in graduated 
raises, pension plans, profit-shar
ing plans, company hospitaliza
tion, insurance and stock plans. 

Things have reached a point 
now that often when a young man 
goes to work, he really isn't inter
ested in a job. He only wants a 
company to serve as a big father 
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image: wet-nurse him, coddle 
him when he's sick, be a godfather 
to his children, care for him in 
his doddering old age, and then 
bury him-with flowers from pet
ty cash. 

The man who worries so much 
about holding on to his precious 
job will never make a million. All 
he'll ever end up with is a grand 
collection of complicated forms , 
which try to explain what was 
withheld out of his paycheck. 

Now, the only way to make a 
million is to follow my cardinal 
rule about quitting: As soon as 
you've learned how to do your 
job as well as it can be done , ask 
for more responsibility in your 
company-or a different job. If 
you don't get it, get the hell out. 

Besides that tanning company 
and the Rotary International I 
worked for Western Union and 
then a battery company. Every 
minute I was gathering valuable 
experience and knowledge. When 
you learn how to quit-after 
you've reaehed the top of your 
own little heap-you store knowl
edge that never leaves you. It 
may take dozens of years for this 
knowledge to become valuable
but the experience is always 
there. 

3. Build a nest egg. I began to 
make my millions with a stake of 
only $500. I grant you that infla
tion has made that $500 equiva
lent to a lot more today. How
ever, the fact still remains that 
you can get your start with as 
little as I did. 

But you're never going to have 
any money unless you have a nest 
egg. You've got to have some
thing to invest. Let's say you 
have a bright idea for a company. 
Maybe it's a service you'll pro
vide to the community. Or per
haps you and some friends want 
to start a business of your own. 
You'll need cash. 

I'm sure , this is where all the 
wailing will start. "I've got kids · 
in college," you might say. "I just 
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can't make ends meet, much less 
put money away," is another 
stock reply. 

What foolishness! If a man 
wants to build a nest egg for fu
ture investing, it can be done. 
One thing is for sure. You're not 
going to put together a grubstake 
by sitting in front of that TV set 
every night, or playing poker 
with the boys. My suggestion is 
simple and to the point: Moon
light. Get another job. 

I'd much rather have a man 
working for me who is also hold
ing down another job at night, 
trying to build something and get 
somewhere, than have some fat
head stagger into my factory 
yawning after a night of getting 
bleary-eyed over TV Westerns. 

4. Work an extra hour a day. I 
work 12 hours a day, usually six 
days a week. And I've been 
known to work seven. I don't 
count the hours to quitting time, 
and I certainly don't spend my 
time worrying about a four-day 
work week, or an extra coffee 
break, or whether I'm going to 
have a long weekend or not. 

I'm not insisting that everyone 
need work the hours I do, but I'll 
let you in on a little secret: Most 
of the new millionaires today 
work that kind of hours. And 
they've even been known to show 
up at their offices on Sunday. 

What most people don't realize 
is that today we need the old
fashioned "go-getter." Companies 
today are desperately searching 
for the man who will work an 
extra hour a day. Top executives 
all over the country tell me that 
they urgently need men who are 
interested enough in their jobs to 
put in extra time behind the desk. 
It marks the difference between 
the future executive and the fu
ture run-of-the-mill employee. 

5. Try to develop a little insecur
ity. If you have a sound idea for 
a business or a new product, why 
not borrow the money? I think 

Americans nowadays have some 
kind of fetish about not taking a 
calculated business risk. Yet ev
ery millionaire I know is a calcu
lating gambler. I'm paying $200 
a day interest on the money I've 
got borrowed now, and I don't 
think that's too much. 

If you need the money, mort
gage your house. Or arrange a 
sound bank loan. · The responsi
bility of paying it off will make 
you work that much harder. 

6. Don't forget to use common 
sense. Thousands of people in 
this country have wonderful ideas 
on how to make something, but 
are never successful. The reason 
is simple: the idea looks terrific 
on paper, but doesn't belong in 
the marketplace. Whenever you 
conceive of a business idea, al
ways remember that the public 
makes the decision as to whether 
you're going to be a success. Ask 
yourself if you would want to buy 
the product or service you're try
ing to develop. 

Common sense also means fore
sight. If in Florida a booming 
business had been built of pleas
sure-craft marinas, and you lived 
in an area which had yet to ex
perience this boat boom, a little 
foresight indicates this might be 
a future business for yourself. 
Common sense, that's all it is. 

Now that you've read my six 
secrets, I want to throw one final 
notion at you. The Lazy Ameri
can, that fellow I mentioned at 
the beginning of this article, is a 
dangerous threat to this country. 
If you'll look at history-Rome, 
or China, or Egypt-you'll see 
that each of those empires all got 
so lazy there finally wasn't any 
more empire. It was conquered 
from without, but only because of 
slackness within. 

I hope there will be fewer Lazy 
Americans. Furthermore, I sin
cerely hope that I can prod some 
of you ,into eventually becoming 
millionaires. I'll be looking for
ward to the competition. 
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What does Olin do for a living? 

Olin conceives new products at a 
rate of no less than one a week. Some 
appear under our own name. Others 
bring fame to our customers. 

Did you know that Olin pioneered 
liquid chlorine and synthetic ammonia 
in the U.S.? Is a leader in agricultural 
chemicals and synthetic detergent build
ers? Makes the hydrazine derivatives 
used as missile fuels? Some of the work 
of our CHEMICALS DIVISION 

Common clay is now anything but 
"common." In the lab, we recently devel~ 
oped an economical process to convert 
clay into -of all things -alumina. 
Stronger metals, new alloys, and metal 
sources that would have made alchemists 
scoff in disbelief, are now being pio
neered by our METALS DIVISION 

Our organic intermediates - those 
polysyllabic tongue twisters only chem
ists can pronounce easily- are used in 

A lot of things. 
Some of them 
might surprise 
you. Read this. 
the manufacture of many new "wonder" 
plastics. We recently developed smoke
less Ball Powder® with many immediate 
uses, and many more astonishing poten
tials. New and better explosives, deto
nators and blasting caps are challenges 
inOlin's ORGANICS DIVISION 

Our research teams are probing for 
new films to keep foods fresh longer. 
We work with packaging materials from 
cellophane to kraft paper, corrugated 
boxes to lumber. The seemingly incon
gruous quests for crisper potato chips, 
lighter weight printing papers and more 
effective cigarette filters are all part of 
Olin's PACKAGING DIVISION 

In the very research center where 

penicillin was first crystallized, scientists 
now probe for a B12 antagonist to arrest 
cancer. On any given day, 150 of our 
drugs or new dosages may be undergoing 
clinical tests throughout the world. 
From Olin's SQUIBB DIVISION 

Olin even works on your leisure, 
with sporting arms and ammunition. We 
discovered a new way to make a shotgun 
barrel by winding 500 miles of Fiber
glas® around a thin steel liner. It is 
superior to all-steel barrels on many 
counts. Ammunition research led to 
development of powder-actuated tools 
for faster, stronger fastenings in con
struction. At our WINCHESTER-

WESTERN DIVISION 
Olin products are sold in virtually 

every free country in the world. Sales, 
service and manufacturing for overseas 
markets are the responsibilities of our 
INTERNATIONAL DIVISION 

Olin Mathieson Chemical Corporation, 460 Park Avenue, New York 22, N. Y. 
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Some straight talk 

about a career 

at American Oil 

by~~ 

"This Company recognizes the value of varied 
experience, and encourages you to broaden your 
knowledge." 

Roger Fisher, B.Ch.E. from Cornell and Ph.D. 
candidate from Princeton is one of many young 
scientists and engineers at American Oil shaping 
the future for himself, his Company and the 
industry. At 26, he has earned a Fulbright 
Scholarship and will take a year's leave of 
absence to continue his graduate research on 
solids mixing at the University of Osaka, Japan. 

"American Oil is looking for broad-gauge 
research people," Roger adds. "In the long run, 
the Company benefits as well as the professional 
who continues to grow in his own or in several 
fields of research." 

Roger's present assignment at American Oil 
involves applied research-to plan, design, build 
and operate bench scale lab equipment, to study 
the kinetics of catalytic cracking. His is one of 
many diversified projects at American Oil Com
pany. Chemists, chemical engineers, physicists, 
mathematicians and metallurgists can find inter
esting and important work in their own fields. 

The ability of American Oil to attract bright 
young scientists and engineers like Roger Fisher 
might have special meaning to you. For complete 
information concerning career opportunities in 
the Research and Development Department of 
American Oil, write D. G. Schroeter, American 
Oil Company, P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under 
electron impact • Radiation-induced reactions • Physiochemical 
nature of catalysts • Fuel cells • Novel separations by gas 
chromatography • Application of computers to complex technical 
problems • Synthesis and potential applications for aromatic 
acids • Combustion phenomena • Solid propellants for use with 
missiles • Design and economics: New uses for present products, 
new products, new processes • Corrosion mechanisms • Devel
opment of new types of surface coatings 

STANDARD OIL 
DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFILIATE OF STAN D ARD OIL COMPANY ( INDIAN A) 
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Engineering News 

STAINLESS STEEL MUFFLERS 
Owners of American-made cars 

can stop their muffler worries be
ginning immediately. A n e w 
stainless steel replacement muf
fler has just made its debut. 

The new muffler, designed es
pecially for the replacement mar
ket, is being made by Arvin 
Industries, Inc., Columbus, Indi
ana. This is the first time in the 
industry a stainless steel muffler 
has been offered to the replace
ment market. 

A new special muffler alloy, 
called MF-1, was develqped for 
use in mufflers and anti-smog de
vices by Allegheny Ludlum Steel 
Corporation. This special steel is 
being used on mufflers in the 
1961 Thunderbird and is being 
evaluated for use on many other 
1962 cars. 

Arvin engineers report t h a t 
they have 16 different mufflers as 
to size, shape, and fittings. These 
sizes will fit more than 90 per 
cent of muffler replacements on 
American-made cars from 1955 
and later models. Many sizes will 
fit cars going back to the year 
1949. 

Gu a ran teed unconditionally 
(except for accidents and abuse) 
for five years, Arvin engineers 
feel that this muffler will last 
much longer. The stainless steel 
muffler is six times more corro
sion resistant than the best non
stainless steel muffler made to
day. 

With this announcement of 
stainless steel in the replacement 
muffler industry, Allegheny Lud
lum widens this market for the 
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corrosion resistant, heat resistant 
metal. Between 5 and 13 ½ pounds 
of stainless steel is used in fab
ricating each replacement muffler 
depending upon size, shape, and 
model year. 

Field tests using the special 
muffler stainless steel have been 
going on for about two years. Ac
celerated tests conducted by Ar
vin engineers show that after 
more than six times the number 
of hours necessary to corrode 
previously used muffler material, 
the new stainless steel muffler 
showed no signs of deterioration. 

Heat tests up to 1500 degrees F 
were used and high acid concen
trates from actual engine residue 
were used to test the new muf
fler. 

Because of its being stainless 
steel it is less likely to become 
damaged from external blows. 

Since Arvin is using their same 
fabricating equipment in making 
the new muffler, they have con
tinued to use the same gauges in 
stainless steel as previously used 
material. 

Stainless steel is used in the 
most corrosive areas in the new 
muffler, such as, shell, outer 
wrap, two baffles and smaller 
miscellaneous parts. 

The cost of this premium muf
fler of MF-1 stainless steel will 
be roughly twice that of a con
ventional replacement muffler. 

PRECISION HOLLOW SHAR 
DIFFERENTIAL 

A new line of precision hollow 
shaft differentials, designed es-

pecially for use in computers 
and control instruments where 
mounting requirements are re
stricted, has been announced by 
I n s t r u - L e c Corporation, 520 
Homestead Avenue, Mount Ver
non, New York. 

Clearance circles down to 1 
inch or less are provided by the 
new units, thus minimizing in
stallation space. Other features 
include central built-in clamping, 
backlash of 8 minutes or less as 
required, and break-away torque 
of 0.3 ounce-inches or less. 

Construction is entirely of stain
less steel except where aluminum 
spider gears are specified. Each 
unit employs miniature ball bear
ings which conform to ABEC 7 
tolerance requirements. Differen
tials are available with 0.1248, 
0.1873, and 0.2498 inch bores in 
narrow and standard width (mi
ter) designs. 

Differentials are precision bal
anced and can be supplied with 
end gears made from flat blanks 
parallel within 0.0002 inch. Pitch 
and number of teeth for end gears 
can be selected from a wide range 
to s u i t customer applications. 
Gears are mounted on differen
tials with true lock serration. 

The company also makes sub
miniature precision differentials 
having ½" clearance circle, pre
cision balanced instrument dif
ferentials, and fine pitch high
precision gears of all types in 
experimental and production 
quantities. Complete consulting, 
engineering, design and manu
facturing service is provided. 
Literature is available gratis. 
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Pictured is a horizontal assembly machine which assembles muffler shell and internal parts at the Arvin Industries, Inc., 
plant, Columbus, Indiana. The mufflers are made of MF-1 stainless steel supplied by Allegheny Ludlum Steel Corporation. 
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THINNEST WIRE MADE BY 

EXTRUSION 

Forcing a two-inch thick billet 
of high strength, high phosphor
ous brazing alloy through holes 
only 1/ 32 of an inch in diameter 
sounds like magic but tough tool 
steel and skill do the job at West
inghouse Electric Corporation's 
Welding Electrode Plant in Mon
tevallo, Ala. 

The operation enables Westing
house to produce the thinnest 
high phosphorous brazing wire 
commercially available. The wire 
is used to join non-ferrous metals 
in a variety of industrial applica
tions, including the automotive, 
aircraft, c h e m i c a 1 processing 
fields, and many others. 

The hefty billet is squeezed 
through the small die holes on a 
big extrusion press equipped with 
containers made from Allegheny 
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Ludlum Steel Corporation Dis
caloy and rams of Allegheny 
Ludlum B-4 7 tool steel. 

B-4 7 tool steel is included in 
Allegheny Ludlum's Steelector 
Program which p r e s e n t s 18 
grades of tool steel that are capa
ble of handling 96 per cent of all 
tool steel applications. 

The containers must hold bil
lets heated to temperatures over 
1,000 degrees F while the rams 
apply up to 400 tons of pressure 
to extrude the fine wire through 
multi-hole dies. Both the heat 
and pressure require top quality 
tool steels if cracking, bending 
and other distortions are to be 
avoided. 

Until now the thinnest high 
phosphorous brazing wire avail
able was 3/ 64 of an inch in di
ameter. Westinghouse also is ex
truding magnesium alloy wire 
with a 1/ 32 of an inch diameter. 

The thin wire makes brazing 
of small dimensional tubing and 
other metal shapes more econom
ical, more efficient and more ex
acting. The flow of the melted 
thin wire is limited and thus does 
not pour into passage ways to 
create obstacles. 

Brazing is as old as the art of 
metalworking itself. For a time 
it was used much less frequently 
than welding, but in recent years, 
cost-conscious and quality mind
ed manufacturers have turned 
more and more to brazing as a 
means of joining metals. 

Automation, too, has entered 
the picture with the result that 
pushbutton brazing on continuous 
operating machines is becoming 
standard procedure in assembly 
operations in all industries. 

The record thin high phosphor
ous was developed to meet needs 
in the automotive industry but 

already it is proving valuable in 
the missile and aircraft industries; 
in air conditioning and heat ex
changer equipment and many 
other fields . 

Westinghouse high phosphor
ous alloys are available in a va
riety of shapes and forms under 
the trade names of Phos-Copper 
and Phos-Silver. Both alloys are 
suitable for such brazing proc
esses as torch, furnace, induction 
and resistance brazing. 

The brazing alloys are engi
neered to furnish joint strengths, 
electrical conductivity and cor
rosion resistance equal to or high
er than most parent metals being 
joined. 

The low melting temperatures, 
available with high phosphorous 
alloys, permit faster fabrication 
with minimum heat distortion and 
eliminates costly cleaning opera
tions. 

Why America's state highway 
engineers ,give first choice to Modern High-Type 
Asphalt Pavement: 

MILEAGE BUILT ANNUALLY 
BY STATE HIGHWAY DEPARTMENTS 
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The graph on the left shows you that in 1958 alone the use of high-type 
Asphalt pavement increased 618% over 1940. This is because advances 
in engineering know-how, in Asphalt technology and in the develop
ment of the mechanical paver have made modern, high-type Asphalt 
pavement the first choice of highway engineers. Its more economical 
construction and low maintenance costs have saved many millions of 
tax dollars and kept America's wheels rolling. 

Recent engineering advances have developed new, DEEP 
STRENGTH Asphalt pavement which will provide even bet
ter performance and greater pavement economy in the future. 

The tax savings possible will amount to millions of dollars and will 
mean more and better local and interstate roads for our nation. 

Your future success in civil engineering can depend on your knowledge 
of modern asphalt technology and construction. Send for your free 
"Student Kit" about Asphalt technology. Prepare for your future nowf 

Ribbons of velvet smoothness . •• 
ASPHALT-paved Interstate Highways 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

I------------------------
1 Gentlemen: Please send me your free student portfolio 
I on Asphalt Technology and Construction. 
I NAME ______________ CLASS, _______ _ I ADDRESS, ______________________ _ 

I CITY _______________ TATE ______ _ 

I SCHOO.._ _____________________ _ 
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This is the business end of an extrusion press that produces the smallest dia
meter high phosphorous brazing alloy wire commercially available. Westinghouse 
Electric Corporation operates the press at its Welding Electrode Plant in Monte
vallo, Ala. The tongs are holding a two-inch thick billet which will be extruded as 
wire with a 1/32 inch diameter. The wire is used for brazing non-ferrous metals. 
The billet, heated to over 1,000 degrees F is dropped into a container not visible in 
the picture and then, under tremendous pressure from the ram (seen just above the 
billet) is extruded through special dies. The ram which applies up to 400 tons of 
pressure on the billet and the container are produced from Allegheny Ludlum Steel 
Corporation tool steels. 

SUPER THRUST ROCKET ENGINES 

EDITOR'S NoTE: See the frontis
piece for a picture of the F-1 in 
action. 

The National Aeronautics and 
Space Administration's F-1 en
gine, the most powerful rocket 
unit known, was shown to news
men today for the first time. 

Newsmen were scheduled at 
mid-day to witness one of a series 
of research and development fir
ings of the engine. 

The F-1, which has a thrust of 
1.5 million pounds, is being 
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developed for NASA by Rocket
dyne, a division of North Ameri
can A via ti on, Inc., under direc
tion of the agency's Marshall 
Space Flight Center, Huntsville, 
Ala. 

The test programmed today is 
another step in the build-up to a 
test of the engine at full thrust of 
1.5 million pounds and a duration 
of two and one-half minutes. 

The decision to develop the 
F-1 was one of the first made by 
NASA after its establishment in 
October, 1958. The decision was 
made on the basis of an urgent, 
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foreseeable need for a large thrust 
engine to power large space 
vehicles for such missions as 
manned circumlunar flights and 
landing a man on the moon and 
returning him to Earth. 

Such a large vehicle - desig
nated N ova--existed only as a de
sign concept for several years. 

On May 25, 1961, in his message 
to Congress on urgent national 
needs, President Kennedy urged 
an accelerated program to land 
man on the moon and return be
fore the end of the decade. He 
requested that Congress appro
priate $48.5 million to initiate de
sign and development of the Nova 
vehicle. 

The Congress approved the fis
cal 1962 NASA appropriation bill 
on August 7 and design work will 

( Continued on page 20) 
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P~ul Farbanish (B.S.E.E., Lehigh '58) is a development en
gineer who had design responsibilities tor IBM solid state 
1401 computer system. 

HE'S MAPPING NEW WAYS TO BEAT 
TRAFFIC JAMS IN LOGICAL SYSTEMS 
A computer system must be versatile. The IBM 1401 sys
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 
Paul Farbanish analyzed the loads placed on the system by 
different applications. One of his assignments was to de
sign new and alternate ways for data to move from unit to 
unit with the greatest speed and reliability. 
Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he became familiar 
with many challenging areas of electronics. V✓ithin the 
1401 system alone he dealt with circuits, data flow control, 
input-output, storage, etc. 

If a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and its 
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 
The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal
lenging jobs that are open at IBM-whether in development, 
research, manufacturing, or programming. Your placement 
office will make an appointment for you. All qualified appli
cants will be considered for employment without regard to 
race, creed, color or national origin. Or you may write, out
lining your background and interests, to: 

Manager of Technical Employment IBM IBM Corporation, Dept. 891 
590 Madison Avenue 
New York 22, New York ® 

You naturally have a better chance to grow with a growth company. 



Fire makes the difference 
Permanence burned into Dickey Clay Pipe at 2100° F 

Clay pipe, unlike any other, is actu
ally born in fire. 

Raw clay is chemically inert ... 
it's nature's most enduring material. 
In pipe manufacture, nothing is 
added to it but water and heat. Tiny 
particles of clay, subjected to metal
melting temperatures, literally fuse 

together forming a dense, cohesive 
mass. The clay actually bonds itself. 
This results in a granite-hard sani
tary sewer pipe, completely immune 
to acids and alkalis found irt sewers. 

That's why clay pipe cannot dis
integrate ... why Dickey Clay Pipe 
serves for generations. 

Providing improved sanitation for better living 

IC K Ev sanitary 
· salt-glazed 

clay pipe 

'VV. S. DICKEY CLAY MFG. CO. 

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

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

ROCKET ENGINES 
( Ccn:itimi$i from page 17) 

begin on Nova as soon as the bill 
is signed into law by the Presi
dent. 

It is possible, however, that first 
use of the F-1 engine could be in 
an advanced Saturn booster de
signed to approximately double 
the power of the Saturn C-1 
booster. One possible configura
tion would be powered by a clus
ter of two F-l's for a lift-off thrust 
of 3 million pounds. 
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The Saturn C-1, with 1.5 mil
lion pounds lift-off thrust develop
ed by eight Rocketdyne H-1 en
gines, will carry the three-man 
Apollo spacecraft in Earth orbital 
scientific missions of up to two 
weeks. The second stage is the 
90,000-pound-thrust S-IV s t a g e 
powered by six Pratt & Whitney 
RL-10-A3 liquid hydrogen-liquid 
oxygen engines. 

First test launch of the C-1 
booster with two inert upper 
stages is scheduled for later this 

year. The advanced Saturn refer
red to above could be used to 
place the Apollo spacecraft into 
orbit about the moon and return 
it to Earth. One configuration 
under study for the first stage 
would consist of two F-1 engines; 
the second (S-II) stage of four 
J-2 200,000-pound-thrust liquid 
hydrogen-liquid oxygen engines 
also under development by 
Rocketdyne; and the third stage 
woul~h"e the S-IV. This possible 
configuration would be capable of 
lifting an approximate 30,000-
pound payload on a lunar mission. 

The mission of Nova will be to 
boost the Apollo to lunar landings 
and return to Earth. The con
figuration of Nova is under inten
sive study by NASA. Many of the 
versions under study employ F-1 
engines in the first stage and some 
use F-l's in the second. One of a 
number of configurations employ
ing F-1 engines consists of a 
booster made up of four clusters 
of two F-l's-or eight engines gen
erating a total of 12 million 
pounds thrust. A possibl~ second 
stage would be a cluster of two 
F-l's. The 200,000-pound-thrust 
J-2 engine-in a cluster of four
would power the third stage in 
this study configuration. This ve
hicle would have a capability of 
lifting some 160 tons into Earth 
orbit or some 50 tons on an escape 
mission. 

The F-1 has been under de
velopment by NASA for two and 
a half years. But earliest feasi
bility studies on a million-pound 
thrust single chamber engine date 
back to 1955-two years before 
Sputnik-when Rocketdyne pro
posed such an engine to the Air 
Force. 

In January, 1959, a $102 million 
NASA contract for development 
of a full-scale 1.5-million-pound 
thrust engine was initiated. This 
was followed by a long series of 
exacting tests. Each component 
was tested and re-tested to as
sure maximum reliability and top 

(Continued on page 22) 
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Quality is .the key to success at Western Electric 

Admittedly, our standards are high at Western Electric. 
But engineering graduates who can meet them, and who 

decide to join us, will begin their careers at one of the best 
times in the history of the company. For plentiful oppor
tunities await them in both engineering and management. 

As we enter a new era of communications, Western 

Electric engineers are carrying forward assignments that 
affect the whole art of telephony from electronic devices to 
high-speed sound transmission. And, in the management 
category alone, several thousand supervisory jobs will be 

available to W.E. people within the next 10 years. Many 

of these new managers will come from the class of '62. 
Now's the time for you to start thinking seriously about 

the general work area that interests you at Western Electric, 
the manufacturing and supply unit of the Bell Telephone 
System. Then when our representative comes to your 
campus, you'll be prepared to discuss career directions that 
will help make the interview profitable. 

After a man joins Western Electric, he will find many 
programs that will aid him in exploring the exciting course 

of his career - while advancing just as fast as·his abilities 
allow. And he'll be secure in the knowledge that he is 

growing with a company dedicated to helping America set 
the pace in improving communications for a rapidly grow
ing world. 

Challenging opportunities exist now at Western Electric for electrical, 

mechanical, industrial, and chemical engineers, as well as physical 

science, liberal arts, and business majors. All qualified applicants will 

receive careful consideration for employment without regard to race, 

creed, color or national origin. For more information about Western 

Electric, write College Relations, Western Electric Company, Room 6105, 

222 Broadway, New York 38, New York. And be sure to arrange for a 

Western Electric interview when our college representatives visit your 

campus. 

We.itertt Electric 
~ 

MANUFACTURING AND SUPPLY ~ UNIT Of THE BELL SYSTEM 

Principal manufacturing locations at Chicago, lh Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale. Pa.; Winston-Salem. N. C.; Buffalo. N. Y.; North Andover, 

Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center. Princeton. N. J. Teletype Corporation, Skokie, Ill., and 

l.i1,tle Rock. Ark. Also Western Electric distribution centers in 33 cities a~d installation headauarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y 
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ROCKET ENGINES 
( Continued from page 20) 

performance. Then, in a series of 
carefully prepared tests, the com
ponents were gradually assembled 
for full-system firings. 

1 The first complete engine test 
was made on June 13, 1961, at the 
$15-million high thrust test area 
at Edwards, Calif. Approximately 
one million pounds of thrust was 
generated at that time. This 
achievement was of high signific
ance to the U.S. space effort. 

Attending the F-1 briefing, 
Erich Neubert, associate deputy 
director for research and develop
ment at Marshall Space Flight 
Center, noted that Marshall un
dertook technical direction of the 
F-1 project after the center be
came part of NASA on July 1, 
1960. "The Marshall Center's ex
perience in the Saturn develop
ment program well suited it to 
move into the F-1 and Nova pro
grams," he said. "In addition, the 
launching of Saturn vehicles, 
scheduled to begin later this year, 
will give the Marshall Center ex
perience in the launching of very 
high thrust rockets by the time 
Nova moves to that stage." 

J . P. McNamara, Rocketdyne 
vice president, liquid propulsion 
operations, told newsmen at the 
demonstration that more than 140 
tests at over a million pounds of 
thrust had been made to date in 
the F-1 development program. 
The tests included a thrust cham
ber test during which a record 
thrust of ·1,640,000 pounds was 
achieved. 

"Progress in development of 
the F-1 has been unprecedented," 
McNamara said. "The early de
cision by NASA to take advan
tage of proven design is paying 
off in development of this very 
high thrust single chambered en
gine for manned space flight. The 
F-1 uses the same propellants and 
basic designs as the Rocketdyne 
engines that power the Atlas, 
Thor, Jupiter, and Saturn vehicles 
and have launched 43 of the na-

22 

tion's 47 successful satellites and 
space pro bes. 

"It is this extensive background 
in development of high thrust en-

\gines that is enabling Rocketdyne 
to design into the F-1 the highest 
reliability ever specified for a 
large rocket engine. Our goal is 
higher than the reliability estab
lished by the Redstone engine, 
with only 78,000 pounds of thrust, 
which carried this country's first 
astronauts into space on their 
suborbital flights." 

The F-1 is being developed un
der the direction of Ricketdyne 
President S. K. Hoffman and T. F. 
Dixon, Rocketdyne vice president, 
research and engineering. Pro
gram manager is D. E. Aldrich. 
Technical supervision of the pro
gram is the responsibility of 
MSFC's structures and mechan
ics division, headed by William A . 
Mrazek. The project manager in 
NASA headquarters is Oscar Bes
sio of the office of launch vehicle 
programs. 

( more on page 32) 

The girl greeted her boy friend 
with, "Notice anything different 
about me?" 

"New dress?" 
"No." 
"New shoes?" 
"No, something else." 
"I give up." 
"I'm wearing a gas/ mask." 

Attention! You can cure your 
roommate of snoring by good ad
vice, cooperation, kindness and by 
stuffing an old shirt in his mouth. 

Two morons each had a horse, 
but they couldn't decide which be
longed to whom. So they cut the 
mane off one to differentiate, but 
it soon grew back. Next they cut 
the tail off one, but that also grew 
back. Finally they measured them 
and found that the black one was 
four inches taller than the white. 

CHEMICAL ANALYSIS OF 
WOMEN 

ATOMIC WEIGHT: Reputed to 
be 120. Isotopes are kn o w n 
through 90 to 180. 

OCCURRENCE: Found both 
free and combined. In combined 
state it is found with man. 

PHYSICAL PROPERTIES: All 
colors, sizes and shapes. Seldom 
found in pure state. Boils at noth
ing ahd will freeze without rea
son. Surface is usually covered 
with film of paint or oxide in var
ious colors and depths. U npolish
ed specimen turns green in pres
ence of highly polished one. All 
varieties melt if used correctly. 
Density is not so great as gener
ally supposed. 

CHEMIC AL PROPERTIES: 
Highly explosive and dangerous 
in inexperienced hands. Extreme
ly active in the presence of men. 
Possesses great affinity for gold, 
silver, platinum and all precious 
stones. Has the ability to absorb 
great quantities of expensive food 
and drink. May explode spon
taneously when left alone with 
man. Sometimes yields to pres
sure. Fresh variety has great 
magnetic attraction, but ages rap
idly. 

USE: Chiefly experimental. Ef
ficient cleaning agent. Acts as a 
positive or negative catalyst in 
the production of fevers. 

UNSOLVED PROBLEM: The 
thing that mystifies many engi
neers is the fact that the most 
streamlined specimens offer the 
most resistance. 

"WRITING CONTEST" 
This year the SHAMROCK will 

again sponsor a writing contest. 
There will be a five dollar prize 
awarded each month for the best 
article, whether technical, non
fictional, or fictional. If you are 
interested either contact the ed
itor or leave your manuscript in 
the SHAMROCK mailbox. Manu
scripts will be returned promptly. 
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Monorail "Airtrain"- a compact, high
speed transportation system that will be 
automatic and practically noiseless. 
Construction is now being planned by 
leading U.S. cities to provide efficient, 
low-cost urban transit. Lightweight 

Monorail design demands strong, 
weight-saving metals. Logical choice: 
Nickel-containing materials such as 
nickel steels for the basic structure, 
nickel steel castings for underframes, 
trucks, other load-bearing assemblies. 

And Nickel Stainless Steel is a natural 
for skin and trim on cars-its excellent 
strength-to-weight ratio permits thin
ner gauge body shells. for dead-weight 
redm:tiqn, its handsome finish stays 
virtually maintenance-free. 

How lnco Nickel helps engineers make new designs possible and practical 

When engineers design a transit 
system, a nuclear ocean liner, or a 
gas-turbine car, chances are Nickel, 
or one of its alloys can help the equip
ment perform better. Nickel-contain
ing metals can provide valuable 
combinations of corrosion resistance, 
ductility, workability, and strength 
at extreme high and low tempera
tures. Over the years, Inco has 
developed new alloys and gathered 
data on the performance of materials 
under demanding service conditions. 
This data is available to help solve 
future metal problems. 

Write to Inco Educational Services 
-ask for List "A". You'll find descrip
tions of 200 Inco publications cover
ing applications and properties of 
Nickel and its alloys. 

The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y: 

38 billion light years - that's how far 
this 66-story telescope can "see" into 
space. Nickel in steel gave engineers a 
material tough enough to maintain pre
cision in the rotating mechanism even 
with anticipated 20,000 ton load. Nickel 
used in steel members provided high 
strength at minimum weight to support 
the giant reflector. 

Magnetic memory. This tiny part takes 
advantage of the unusual magnetic be
havior of a twisted high-nickel alloy 
wire. Interwoven wire can store thou
sands of "bits" of information magnet
ically, ready to answer the computer's 
call. When twisted, this high-nickel 
alloy shifts magnetization direction 
from longitudinal to a helical path. 

& INTERNATIONAL NICKEL 
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada) 

- producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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As Engineering Queen I wish to extend my warmest welcome to all you entering Engineers. 

To the new student the Mizzou campus must seem large, but a smaller proportion of it called red 
campus and Engineers corner will soon be a very familiar part of your life. 

You are joining a new and wonderful breed of men. The clan gathers once a month for an informa
tive and fun filled evening. I would advise every new Engineer to take the opportunity to gather with 
his fellows. The whole gang will be there to welcome you. Don't miss this chance for some real collegiate 
fun. 

As a special note to the old troops - Welcome home fellows. 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd ® 
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems pl us 
secondary power eq·uipment. Complete, integrated 
systems ( such as those pictured above) are under 
s tudy at Garrett' s AiResearch Manufacturin g 
Divisions. Their design reflects 20 years of leader
ship in airborne and space systems, includin g 
NASA's Proj ect Mercury life support system. 

Other proj ect areas at Garrett include : solar 
and nuclear power systems for space applications; 
electronic systems, including centralized fli ght 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting several months 
in diversi fi ed areas is available to every newly
graduated engineer to aid in his placement. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development proj ects. 

For further information about a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45. 

California• Phoenix, Arizona• other divisions and subsidiaries : Airsupply-Aero Engineering 

AiResearch Av iation Service• Garrett Supply• Air Cruisers• AiResearch Industrial• Garrett 

Manufacturing Limited• Marwedel • Garrett International S.A. • Garrett (Japan) Limited 
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What will you be doing tomorrow+? 
A challenging tomorrow depends on 
choosing the right company today ... one 
that develops your ability by encourag
ing you to use it ... one that "turns you 
loose" with early responsibility. A com
pany that's diversified enough, guides 
you enough to help you determine and 
do the things you like best. 

Allis-Chalmers is that kind of company. 
Here, you develop professionally ... as 
you create advanced equipment and sys
tems for the world's basic industries: 
cement, chemicals, construction, agricul
ture, electric power, paper, petroleum 
and steel. You thrive on the challenge 
of opportunity, yet enjoy the stability a 
sound, growing concern can offer. 

Investigate the many opportunities 
A-C offers through the Graduate Train
ing Program or by direct assignment. 
Ask, too, about our tuition refund pro
gram for graduate study. <;ontact your 
placement office, or write: W. D . Chinn, 
Coordinator of Recruiting, Graduate 
Training Department, Allis-Chalmers, 
Milwaukee 1, Wisconsin. 

..• Designing advanced 
construction equipment 
that breaks tradit i onal 
load and speed barriers? 

••• Developing new 
processes for basic in
dustries, such as sys
tems that make low
grade ore usable? 

ALLIS-CHALMERS 
OCTOBER, 1961 

••• Applying electronic 
computers and dat.a 
processing equipment to 
automate entire plants? 

• •. Probi r:g new meth
ods of energy conver• 
sion, such as magneto
hydrodynamics? 
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SHAMROCK 

Greetings and salutations fel
low whips! It looks as if we are 
off on another year of sleeping in 
class, cribbing, drylabbing (that's 
me!), goofing-off, etc. I sincerely 
hope that I may accomplish some
thing this year as it is about my 
last one (I hope), my sociable se
curity is supposed to start shortly. 
My father, bless him, always 
wanted to know what I was going 
to be when, ahd if, I ever got out 
of college, well now I can tell him, 
I am going to be senile. 

Seems like the grass on ye olde 
Quadrangle survived the summer. 
After the great masses had tram
pled it at the last lawn partly I 
was sure that it was gone forever. 
But then we must realize that the 

· Ags have · been hard at work, 
growing grass is one thing that 
they are good at. 

A word to the frosh now
which two of the columhs are the 
furtherest apart? Give up? Ask 
an upperclassman. Also, don't 
call 9-9414 and ask for Elmer. 
These preceding pearls are older 
than some of the ME's steam 
engines. 

I really don't have much to re
port of my summer vacation as I 
must resort to the fifth Amend
ment whenever I start to tell of 
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some of my exploits. It was a 
great summer though. One part 
of it wa~ a little bad news how
ever, the Gestapo just didn't 
understahd me all the time. 
Speaking of the Gestapo, have 
you noticed that neat little white 
car mit ye neat little high-speed 
rotating red light upon the top? 
The campus gendarmery has pur
chased a new road-runner. If they 
should 1. stick the toe in the car
buretor, 2. have a downhill run, 
and 3. incorporate some luck, they 
might be able to catch a cold or 
something. 

Your pore old buddy (namely 
me) just about got trampled in 
the registration rush, all I wanted 
to do was change about 5 courses 
that I had to repeat and you know 
what, the hierachy done thought 
that I was some sort of a nut or 
something. I was only there for 
8¼ hours. 

I hear that the Editor is in need 
of some help for his staff. I would 
volunteer but you know me, more 
harm than good. Why don't you 
lend him a helpihg hand? A few 
hours every month would help 
greatly. The SHAMROCK is a rep
resentative of your school and 
you should be proud of it. 

Out of the great benevolence of 

MUCHO DRYLABBING, B.S. '99 

my black heart I have decided to 
be nice to youse guys and try to 
advise you in yore troubles, say 
your girl left you and went out 
with an Art major last week, you 
lost your crib for 243, your depart
ment chairman doesn't know who 
you are, you can't find a parking 
place, etc.? Cheer up friend, MD 
the great is with you, just write 
your problem down and send it 
to MUCHO DRYLABBING, 
c/ o The SHAMROCK, 233 Engineer
ing Building. We will do our best 
to answer. 

Watch this column next month 
for great revelations and a pres
entation of the word. I have a 
whole month in which to nose 
around. 

So long peasants-
MD 
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WHAT'S THE 
OPPORTUNITY 

FOR YOU 
AT 

DUPONT? 
It's good. Here's what Du Pont offers: 

A chance to grow, to build on your college training, as 
you work with, and learn from, men who have made 
their mark. 

A chance to advance at a rate consistent with your 
growth and development. 

A chance to achieve distinction in your field, on stimu
lating projects. 

Engineers, Chemists, Physicists, Mathematicians, 
with B.S., M.S. or Ph.D. 

Send the coupon below for more complete information 
on the opportunity for you at Du Pont. 
An equal-opportunity employer 

~ 
•tG. u. s. ,.u. Off. 

BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 

E. I. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware 

Please send me the booklets checked below: 

□ Du Pont and the College Graduate □ Your Engineering Opportunities at Du Pont 

□ Mechanical Engineering at Du Pont □ Chemical Engineering at Du Pont 

Name-~----------_,_,lass--------'--ourse _______ Qegree ______ _ 

College _____________________________________ _ 

Your Address __________ city _________ __._one ____ state ________ _ 
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The Bethlehem 
loop course 

• One in a series of messages 
on how to plan your career 

What it is and how it works 

The Loop Course is our program con
ducted annually for selecting and train
ing qualified college graduates for 
careers with Bethlehem Steel. It was 
established 40 years ago. From the 
very beginning, it included an observa
tional circuit (or "loop") of a steel 
plant, ergo the name. Many men hold
ing key positions with Bethlehem to
day entered the company through the 
Loop Course. 

Promotion from Within- The Loop 
Course is specifically designed to pro
vide management personnel. Since it is 
our policy to promote from within, it 
is vital that competent men, well
grounded in our practices and policies, 
be available to fill management open
ings as they occur. And, due to Bethle
hem's steady growth, there has been 
no lack of opportunities to advance. 

The Basic Course-Every looper at
tends the initial five-week course held 
at our home office in Bethlehem, Pa., 
beginning early in July. He attends 
orientation lectures, listens to dis
cussions by management men on all 
phases of company operations, and 
makes daily trips through the local 
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steel plant. At the end of this period 
he has a sound basic knowledge of 
the Bethlehem organization. 

Their First Assignments-At the end 
of the basic course, loopers receive their 
first assignments. Ordinarily a large 
majority report to our steelmaking 
plants, where they attend orientation 
programs much like the initial one at 
Bethlehem, but more specialized. Dur
ing this period plant management 
closely observes each looper's apti
tudes and interests, with the objective 
of assigning him to the department or 
job for which he appears to be best 
fitted , and corresponding as closely as 
possible to his educational background 
and work preferences. 

Specialized Training-Loopers select
ed for sales, mining, shipbuilding, 
research, and the company's adminis
trative departments, proceed from the 
basic course to specialized training 
programs varying according to the 
type of work. 

Preparing for Advancement-As the 
looper gains in ability, experience, and 
knowledge, and as openings occur, he 
is moved into positions of increasingly 

greater responsibility. The company 
expects and encourages the looper to 
produce, to make steady progress. 
Regular reports as to his work and 
progress are made to department heads 
-and annual reports to divisional 
vice-presidents-throughout his career. 

Emphasis on Technical Degrees -
Because of the nature of Bethlehem's 
activities, the greatest demand is for 
men with technical degrees, especially 
those in mechanical, metallurgical, in
dustrial, electrical, chemical, civil, and 
mining engineering. 

Read Our Booklet-The eligibility 
requirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the Loop Course." It will answer 
many questions undergraduates may 
have. Copies are available in most college 
placement offices, or may be obtained by 
writing to Manager of Personnel, Beth
lehem Steel Company, Bethlehem, Pa. 

All qualified applicants will receive consideration for employment without regard to race, creed, color, or national origin. 

BETHLEHEM STEEL 
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If you are about to decide on your 
future employment and are grad
uating with outstanding scholastic 
achievement in engineering or the 
physical sciences . . . the Sandia 
Corporation would like to arrange 
an interview with you. 
At Sandia, you would work in re
search, design and development, or 
engineering. Our scientists and en
gineers are engaged in projects in 
the fields of solid state physics, 
plasma physics, materials research, 
explosives technology, pulse phe
nomena and radiation damage. 

benefits which, in addition to in
surance, retirement and vacation, 
include an opportunity for continu
ing your graduate studies. 
You would be employed in sunny, 
dry Albuquerque, a Southwestern 
cultural center of over 200,000, or 
in our laboratory at Livermore, 
California, with all the advantages 
of the San Francisco Bay area. 

OPENINGS AT SANDIA 
At all Degree Levels 

Electrical and Mechanical Engineers 
at MS and PhD Levels 

You would work in a modern well- Chemical Engineers •-=-
equipped $100 million laboratory Inorganic Chemists : .. :•;111rr,::.::.:: .. t11;,n::::~ 
and be associated with same-i>f this CeramIC Engmeers ""':-••;;;.;;;·::~--:::::; 
nation's outstanding technical per- Physicists ---• 
sonnel. You would receive liberal Physical Metallurgists ••n.-•11& 

Organic Chemists r -
Industrial Engineers 1 •.• :· 

Mathematicians 1a .:::-·:~:: .. ~: ..... ,,., .. ,,. , ,_ 

Statisticians -··=····s:1:.::;az _,. ... 
Physical Chemists r:1:.!'.!:,:~.,---:w .11~. 

Engineering Physicists 1!!.,1■w-:·,··■-, 
Aeronautical Engineers , ,.._ .. _ 
Sandia Corporation recruiters will 
be on your campus soon::·, For ap
pointment for interview, see your 
College Placement Officer now. 
All qualified applicants will receive considera
tion for employment without regard to race, 
creed, color, or national origin. 

~ ::o:,::~:~== m LIVERMORE, CALIFORNIA 

*The Sandia representative will be on campus November 14, 15, 16 
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Eero Saarinen's model of new TWA unit terminal, Idlewild Airport, New York. 
Two-and-one-half year project scheduled for completion in late 1961, 50,000 square 
feet lightweight concrete roof shell-supported by only four concrete buttresses
weigh 5500 tons contains 3200 cubic yards of Pozzolith concrete and 500 tons of 
steel. Ar chitect: ' Eero Saar inen & Associates. Supervising Resident Architect: Ralph 
Yeakel. Consulting Engineers: Ammann & Whitney-Boyd G. Anderson , Semor 
Partner in Charge. General Contractor: Grove Shepherd, Wilson & Kruge, In~.
Kenneth P. Morris, Field Project Manager. Testing: Haller Testing Laboratories, 
Inc. 

CONCRETE SHELL OF TWA'S 
IDLEWILD TERMINAL INVOLVES 

UNIQUE METHODS 
When it is completed in the fall 

of 1961, Eero Saarinen's breath
taking TWA passenger terminal 
at Idlewild International Airport 
will stand as a monument to a 
building material-concrete-and 
to the architectural, engineering 
and construction genius that cre
ated it. 

Long after it has become a fa
miliar sight to the world travelers 
-architects, engineers and build
ers throughout the world will look 
upon the TWA terminal as a re
markable achievement in design 
and construction. 

Above the ground level, the 
structure is composed of only one 
piece of concrete; yet the execu
tion of this deceptively simple de
sign required unparalleled inge
nuity and planning, long before 
the first cubic yard of concrete 
was ever mixed. The concrete
its desi~, delivery, installation, 
structural quality and final ap
pearance-play such a momen
tous role in achieving the function 
and beauty of Saarinen's archi
tectural idea. 

overwhelms everything w i th i n 
sight. 

World's Fastest Switching 
Transistors Are Epitaxial Units 
It was demonstrated for the first 

time two types of epitaxial tran
sistors, which was described as 
the world's fastest silicon and 
germanium switching transistors. 
These epitaxial transistors have 
maximum specified storage time 
constants of 10 nanoseconds (mil
limicroseconds) and 20 nano
seconds respectively and maxi
mum total switching times of 46 
nanoseconds and 110 nanoseconds. 

U. S. NAVY AND 
WESTINGHOUSE UNVEIL 

AIR-CONDITION SUIT 
A self-contained air-conditioned 

suit which can keep the wearer 
comforable in outside tempera
tures ranging from 40 degrees 
below zero to 135 degrees Fahren
heit has been developed by scien
tists of the Westinghouse Electric 
Corporation and the U. S. Naval 
Supply Research and Develop
ment'1i-'.acility. 

Heating or cooling of the ex
perimental garment is done by 
thermoelectricity-a refrigeration 
technique that eliminates the need 
for conventional moving appara
tus. Cooling is accomplished sim
ply by passing an electric current 
through thermoelectric couples 
made of semiconductor materials. 
Reversing the current causes the 
materials to heat instead of cool. 
The heating or cooling is done 
automatically, and a temperature 
of about 80 degrees F is maintain
ed inside the garment. 

Completely airtight, the suit is 
made of an insulated aluminum
coated fabric. Air for breathing 
is supplied through a face mask 
connected to the side of the suit 
helmet, where incoming air is 
heated or cooled by a small heat 
exchanger. 

From a distance, the raw con
crete form seems gracefully poised 
for flight. Its breathtaking arch 
points, reaching delicately into 
space, appear almost to be in mo
tion. Up close and from inside, 
the building is compelling and 

"This TWA project is the biggest challenge to concrete men I've seen in 30 
years. The massive concrete roof shell is an arch cantilever design-;-thicki_iess 
ranging from 8" at the edges to 44" at the centerplate. Each of the four hghtwe1ght 
concrete shells had to be a continuous monolithic section and the complex roof 
geometry required counterforms to hold concrete en the steep slopes during initial 
set," said Kenneth P. Morris, Field Project Manager, Grove, Shepherd, Wilson & 
Kruge, Inc. 
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BULi.ARNEY 

"What is your name, Sir?" the 
bank teller asked politely. 

"Don't you see my signature?" 
snapped the indignant patron. 

"Yes, Sir; that's what aroused 
my curiosity." 

"-
"Pa, what does it mean here by 

diplomatic phraseology?" 
"Son, if you tell a girl that time 

stands still while you gaze into 
her eyes, that's diplomacy; but if 
you tell her that her face would 
stop a clock, you're in for it." 

A group of Boulder grade 
school children were being taken 
on a tour of the Denver Mint. 

"Why is it," asked one of the 
kids, "that they stamp 'In God We 
Trust' on the pennies?" 

"That," explained the guide, 
"is for the benefit of E.E.'s who 
use them for fuses." 

Little Johnny came home from 
school crying, "Hey, Ma, all the 
boys are picking on me. They say 
I have a big head." 

"You don't have a big head, 
Johnny. Now run along and play." 

The same thing happened the 
next day, and the next, and each 
time Johnny's mother comforted 
him. The fourth day Johnny came 
home with the same story. 

"For once and for all, Johnny, 
you don't have a big head. Now 
please go down town and get me 
ten pounds of potatoes." 

"O.K., Ma, give me a sack." 
"Sack? What do you need a 

sack for? Use your cap." 

OCTOBER, 1961 

Little Betty insisted that she be 
allowed to serve the tea when her 
mother was entertaining the club. 
Her mother, with crossed fingers, 
consented. However, she became 
annoyed by the long delay and 
asked, "Why were you so long, my 
dear?" 

"I can't find the tea strainer," 
said Betty. 

"Then how did you strain it so 
well?" 

"I used the flyswatter ." 

'-
Prof: "Well, what did you think 

of the course?" 
C.E.: "I thought it was very 

well covered. Everything that 
wasn't covered during the semes
ter was covered on the final." 

Two first-graders stood talking 
in the school playground during 
recess when a jet plane flew over. 
"Look at that," said one, "it's a 
BX-50." 

"No, a BX-51," commented the 
other. "You can tell by its wing 
sweep." 

"You're right," conceded the 
first youngster. "But it's not go
ing more than 760 miles per hour 
because it didn't break the sound 
barrier." 

The second lad agreed on this 
point and remarked, "It's amaz
ing the pressure that develops on 
those planes when they go into a 
dive-almost 1,200 pounds per 
square inch." 

Then the school bell rang indi
cating the end of recess and the 
first boy sighed, "Let's go back in 
and finish stringing those darn 
1:eads." 

A first grade teacher fresh from 
college was taking over a class for 
the first time. Upon entering the 
classroom she noticed a nasty 
word on the black board followed 
by the signature: "The Phantom." 
So she said, "Now children, let's 
fold our little hands, put them on 
our little desks, and put our heads 
down onto the desks. Then the 
person who wrote this word on 
the blackboard can come up and 
erase it." 

So they all folded their hands, 
put them on the little desks and 
put their little heads down on the 
desks. All was quiet for a while, 
then there was a thump, thump, 
thump of little feet, a pause, and 
the thump, thump, thump of little 
feet scurrying back to a desk. 

After everything was quiet 
again, the teacher said, "Now let's 
see if the bad word is thoroughly 
erased." So they looked up at the 
blackboard to see a nastier word, 
followed by: "The Phantom 
Strikes Again!" 

The quiet little freshman co-ed 
from the country was on her first 
college date, and thrilled beyond 
words. She didn't want to appear 
"countrified"; she had put on her 
prettiest dress, got a sophisticated 
hair-do, and was all prepared to 
talk understandingly about music, 
art, or politics. 

Her hero took her to a movie, 
and then to the favorite college 
cafe. 

"Two beers," he told the waiter. 
She, not to be outdone, mur

mured, "The same for me." 
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Technician preparing for motion-picture studies of a model 
in the testing tank at Stevens Institute of Technology. 

-you'll find Photography at Work with you 

The engineer designing and con
structing vessels finds photography 
one of his valuable tools . Motion
picture studies of models in tanks 
help in hull design. Electron micro
scope plates contribute to the proper 
metallurgy for propellers and other 
parts. And radiography checks 
welded seams of hull plate and 
piping as well as heavy castings for 
internal imperfections. 

The same is true in virtually every 

field of engineering effort you may 
pursue. Whether in research, pro
duction, sales or administration, the 
use of photography will work with 
you to simplify work and routine, 
to save time and costs. 

CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly 
important in the business and indus
try of tomorrow, there are new and 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

challenging opportunities at Kodak 
in research, engineering, electronics, 
design, production and sales. 

* * * 
If you are looking for such an 

interesting opportunity, write for 
information about careers with 
Kodak. Address : Business and 
Technical Personnel 
Department, Eastman 
Kodak Company, 
Rochester 4, N. Y. 



One of a series ... 

Interview with General Electric's Dr. J. H. Hollomon 

Q . Dr. Hollomon, what characterizes 
the new needs and wants of society? 
A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
1. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices" : today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations : 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Wes tern technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q . Could you give us some examples? 
A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for Ge nerol Electric's centrolized, oclvonced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Holloinon 's opinion~ . . 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 
A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
- how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new · fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr . Hollomon 
entitled " Engineering's Great Challenge 
- the l 960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by addressing 
your request to : Dr. J. H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERAL fj ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or national origin . 
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@ This mark tells you a product is made of modern, dependable Steel. 

How cold Is up? We know that outer space can never be colder than minus 459.72° Fahrenheit-that's absolute zero, the 
point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out. 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of 
their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, TRI-TEN High Strength Steel, 
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is 
Stainless Steell No other material could do the job as well. Look around. You'll see steel in a lot of places-getting 
ready for the future. ■ For information about the many career opportunities, including financial analysis or sales, 
write U. S. Steel Personnel Division, Room 6085, 525 William Penn 
Place, Pittsburgh 30, Pa. U.S. Steel is an Equal Opportunity Employer. 
USS, "T-1" and TRI-TEN are registered trademarks. ~ United States Steel 



Things we know about tomorrow 

FRESH WATER FROM THE SEA 

"If we can develop low-cost 
means of bringing water.to thirsty 
lands and people of the world, 
we shall bring a boon to mankind 
that is even more meaningful 
than the conquest of outer 
space . . . "-U.S. Senate Report. 

In the desert sheikdom of Ku
wait, a Westinghouse plant is 
now extracting nearly 17 million 
gallons of fresh water every week 
from the extra-salty Persian Gulf. 
In San Diego, another vVesting
house plant will soon be produc
ing drinking water from Pacific 
Ocean water-seven million gal
lons a week. 

Westinghouse sci en tis ts foresee 
"water factories" like these going 
up in seacoast cities all over the 
world. For peoples who never 
had enough water, a new kind of 
abundant life will be created. 

This is just one of the exciting 
things going on at vVestinghouse. 
To learn more about a career with 
vVcstinghouse, an e<]ual-oppor
tunity company, see the vVesting
house reprcsen tative when he 
visits your campus or write: L. H . 
Noggle, Westinghouse Educa
tional Department, Ardmore at 
Brinton Road, Pittsburgh 21, Pa. 
You can be sure ... if it's 

Westinghouse 

., 



Gyro n-dream car that drives itself. 
This two-wheeled vehicle of the future 
envisions automatic speed and steering 
control for relaxed "hands-off" driving. 
Designed by the advanced stylists of 
one of America's leading automotive 

companies, the delta-shaped Gyron 
would feature a computer that permits 
motorists to "program" their journey
dist ance, speed, arrival time - on a non
stop expressway. A gyroscope would 
stabilize the car in motion. Setting off 

the Gyron's sleek lines are parts coated 
with bright, corrosion-resistant nickel 
plating. The front bumper, exhaust 
ports, taillight bezel, control console, all 
get solid beauty-protection with this 
durable nickel coating system. 

How lnco Nickel helps engineers make new designs possible and practical 

The engineer is vitally concerned 
with design-inside and outside
whether it's an advanced new car or 
a nuclear-powered ship. With Nickel, 
or one of the many metals containing 
Nickel, he has a material that can 
meet the demands of a wide range of 
service conditions-providing an ex
cellent choice for the equipment of 
today and the designs of the future. 

Inco's List "A" contains descrip
tions of 200 Inco publications which 
are available to you, covering appli
cations and properties of Nickel and 
its alloys. For List "A", write Educa
tional Services. 

The International Nickel Company, Inc. 
67 Wall Street, New York, N. Y 

The Nuclear Ship Savannah is capable 
of sailing 350,000 nautical miles with
out refueling. Her uranium oxide fuel 
is packaged in tubes of Nickel Stainless 
Steel, more than 5,000 of them. Engi
neers specified 200,000 pounds of Nickel 
Stainless Steel for use in the ship's 
reactor to meet critical service demands. 

Monorail "Airtrain"-a compact, high
speed transportation system that will 
be automatic, almost noiseless. Develop
ment is being explored by leading U .S. 
cities. Lightweight Monorail design 
demands strong weight-saving metals. 
Logical choice: Nickel alloys to take ad
vantage of newest engineering concepts. 

~ INTERNATIONAL NICKEL 
The International Nickel Company, Inc., is the U.S. affili a te of The I n ternational Nickel Company of Canada, Limited (Inco-Canada) 
-producer of Inca Nickel, Copper, Cobal t, Iron Ore, Tellurium , Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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Editorial 

In a few days we will be celebrating a holiday called Thanksgiving . 
Originally this holiday was a day set apart to publicly acknowledge divine 
goodness and mercies . But for some of us this holiday has gone the way of 
other national holidays and the founding thought has degenerated into crude 
commercialism . Many people today look at Thanksgiving as a day to be off 
work and to have a really good meal. 

Why not do th ings a little differently this year? Instead of getting 
drowsy over a football game on TV take a time out. Put yourself in an 
atmosphere conducive to good clear thought. Thing about what you have 
to be thankful for and how you can acknowledge your thanks. 

One thing to be thankful for is the great opportunity that you have 
here at the University . Such an opportunity for learning is the keystone of 
coffure. Just think of the countless people, both past and present, who have 
dedicated themselves to ensuring that people such as you might be educated. 
Have you ever taken into consideration the amount of work that went into 
compiling the facts, figures, and processes that you nonchalantly use every 
day? How would you like to have to start from scratch and make up some 
!og tables every time you needed to do some multiplying? These little things 
that one person "gets stuck in" so that another may have a headstart on 
things is one of the greatest sacrifices there is . 

By no means does this sacrifice apply only to the sciences for it is most 
everywhere you look. Hence, due to its all encompassing nature, one must 
acknowledge the achievements of the people of history. Civilization is a 
cumulative thing, you must be caught up with the present before you can 
strive forward and advance the cause of man. 

By doing your work well now you will not only provide a good founda
tion for future work and achievement but you will also fulfill the dreams of 
the past contributors to our age. 

FRONTISPIECE 
The latest thing in fire equipment is this Boeing-turbine 
powered American-LaFrance pumper. The 335 pound, 330 
horsepower, power plant outperforms conventional piston 
engines. 

Picture courtesy of American-LaFrance 

See page 8 for the story of automotive turbine power. 

NOVEMBER, 1961 

AKR 

5 



6 

NOSTRAE VIRES IN DIVERSITATE POSITAE SUNT 
Freely translated-"Variety is our forte". And for over 
25,000 Phillips employees this variety adds extra spice 
to the job' 'Of earning a living and building a career. 
Hardly a day goes by without new and significant 
events-important research discoveries in the labs, new 
oil and gas fields, new plants, additional marketing 
areas ... and, of course, personal promotions to meet 
the demands of company growth. 

Because of its diversification, Phillips is, financially 
speaking, often compared to a mutual investment fund. 
It is strongly engaged in three basic industries-oil, 
natural gas, and chemicals. Products and services from 
these industries are used by nearly every other industry 
as well as by-the consuming public. This broad partici
pation gives Phillips unusual stability. 

Phillips leads the petroleum industry as a (I) pro-

ducer of natural gas liquids, most versatile of hydrocar
bons, ( 2) seller of natural gas, ( 3) producer-marketer 
of liquefied petroleum gas, ( 4) manufa~turer of nitro
gen fertilizers, (5) supplier of raw materials to the rub
ber industry, and (6) in atomic energy activities. 
Phillips is also a major supplier of plastics and raw and 
intermediate materials for plastics, of carbon black, 
synthetic fiber ingredients, and many specialty chem
icals. The company is among the leading oil companies 
in research, patents, and chemicals production. 

Growth, stability, and diversification are significant 
aspects of Phillips Petroleum Company. 

PHILLIPS PETROLEUM COMPANY 
Phillips Chemical Company, A Subsidiary 

Bartlesville, Oklahoma 

THE MISSOURI SHAMROCK 



Build with the carefree beauty of stainless steel 

Handsome appliances and gleaming counter tops that stay 
bright and are so easy to wipe clean . . . even the kitchen sink be
comes a thing of beauty when it is made of shining stainless steel 
-the useful metal that was developed after years of research. 

Whether you're building or remodeling, stainless steel gives 
a lifetime of value ... saves many dollars in upkeep. You can 
now have gutters and downspouts that are almost indestructible 
because they won't rust or rot. And the strength of stainless 
makes possible door and window screening so fine you hardly 
know it's there. 

The secret of stainless steel lies in chromium-one of many 
indispensable alloying metals developed by Union Carbide. They 
are typical of the hundreds of basic materials created through 

~ research by the people of Union Carbide in metals, as well as 
'>.4§§3-L carbons, chemicals, gases, plastics and nuclear energy. 

See the "Atomic Energy in Action" Exhibit at the new Union Carbide Building in New York 

NOVEMBER, 1961 

FREE: Find out how stainless steel 
enhances the value of your home. 
Write for "Carefree Living with 
Stainless Steel" Booklet T-60. 
Union Carbide Corporation , 
270 Park Avenue, New York 17, 
N. Y. In Canada, Union Carbide 
Canada Limited, Toronto. 

. .. a hand 
in things to come 
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A Revolution • 
1n 

Gas Turbines 

SMALL gas turbines have 
started a revolution in power 

on the land, sea, and in the air. 
Gas turbines now power trucks, 
boats, tractors, and small aircraft. 

A record altitude mark of 37,063 
feet f .,r light airplanes was set 
back in 1953 by a Boeing 502-8B 
powered Cessna XL-19B. A tur
bine powered highway freight 
truck was operated for 60,000 
miles over mountains and desert, 
snow, rain, and heat. Turbine 
engines also power helicopters, 
locomotives, tanks, boats, earth
moving tractors, and firetrucks. 
Other applications include elec
trical generator drives, fog screen 
generators, air compressors, and 
minesweepers launches. 

A gas turbine is a simple device. 
The engine draws in air, com
presses it, heats it by burning fuel 
in the compressed air and the 
force of these hot gases turns a 
turbine wheel which produces the 
usable horsepower. 

Small turbine power possesses 
many advantages, these include 
light weight, small size, simplicity, 
torgue-converter characteristics 
( two-shaft models) , low noise and 
vibration, flexibility of control, 
ability to operate on all common 
grades of fuel and oil, suitability 
to all-weather operation and reli
ability. 

8 

One popular design of turbine 
powerplant is composed of a 
single-stage centrifugal compres
sor, two straight-through combus
tion chambers and two axial tur
bines. Two turbines are necessary 
for the two shafts and this is what 
gives the plant its torque conver
ter characteristics. Such proper
ties enable the turbine to assume 
heavy starting loads and provide 
smooth operation. 

KIRK ROSENHAN, M.E. '62 

The Boeing 502, as shown in the 
accompanying picture, consists of 
two major sections: A gas pro
ducer and a power-output section. 
The gas producer contains a 
single-entry centrifugal compres
sor coupled to a single stage axial
flow turbine, two cross-sectioned 
combustion chambers of the 
through-flow type, and an acces
sory drive section. The power out-

(Continued on page 10) 

~utaway view of the Boeing 502 gas turbine. At left is the compressor case im
mediately followed by one of two combustion chambers. Slightly to the right of 
center is the gas producer turbine which drives the compressor and the power out
put turbine which is coupled to the reduction gearing. 

THE MISSOURI SHAMROCK 



Materials for electronic ''miniatures'' 
Monsanto ... a world leader in chemicals, plastics and 
petroleum products ... is now also a major producer 
of semiconductor materials including silicon, gallium 
arsenide, indium arsenide and indium phosphide- vital 
materials used in the manufacture of electronic compo
nents. Around the clock, Monsanto engineers produce 
these materials in a new custom• designed plant near 
St. Charles, Missouri. 

Why is this new Monsanto activity important to you? 
Because it suggests the kind of future Monsanto offers 
the young engineer of exceptional promise. Here is a 
company ready and able to move vigorously into new 

fields ... like the fast-growing electronics industry. 
That means growing room for you ... ever-expanding 
opportunity as your professional interests broaden. 

See your Placement Director to arrange an interview 
when we visit your campus 
soon. Or write for our new 
brochure, "You, Your Career 
and Monsanto," to Profes
sional Employment Manager, 
Department EM 3, Monsanto 
Chemical Company, St. Louis 
66, Missouri. 

® 
ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE. CREED, COLOR OR NATIONAL ORIGIN 
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GAS TURBINES 
(Continued from page 8) 

put section incorporates a second 
axial flow turbine, reduction gear
ing, and a flanged output shaft. 
The reduction gear housing is also 
flanged to allow direct attachment 
to a stationary transmission hous
ing. There is ·no mechanical cou
pling between the turbine rotors 
of the gas producer and the power 
output section. This arrangement 
permits the gas producer speed 
and engine power to be controlled 
independently of the output shaft 
speed resulting in an engine with 
output speed variable from O to 
110 '/4 of rated rpm for either full 
or part-throttle operation. 

An interesting application of the 
Boeing 502 has been its use in fire 
apparatus. A new pumper joined 
the ranks of the San Francisco 
Fire Department recently and to 
the consternatiofil of the local 
buffs it sports a gleaming stainless 
steel stack jutting up from the 
amidships. That stack is the only 
outward sign that something uni
que is stuck under the hood. 

The new truck, a 1000 gallon 
per minute pumper, was deliver
ed to the San Francisco depart
ment by American LaFrance 
Corp. of Elmira, New York. The 
Frisco department decided to spe
cify turbine power because they 
were looking for solutions to prob
lems; ability to climb the city's 
steep hills with minimum gear 
shifting and sustained speeds, and 
to get started on a call with a 
minimum of warmup time. A tur
bine with high torque perform
ance and no warmup time solved 
both problems. 

The 502 turbine is rated at 330 
shp at maximum producer speed 
of 38,500 rpm and optimum gov
erned output shaft rpm of 3400 
rpm. Normal continuous rating is 
300 hp at 38,000 gas producer rpm 
and 3300 output shaft rpm. The 
whole turbine unit weighs but 325 
lbs, slightly more than 1 % of the 
total weight of the truck. 

The engine drives the transmis
sion through a Spicer 14 in dia-
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meter two plate dry disc type 
clutch. The transmission is a 
Spicer 6852F synchromesh five 
speed unit with 3.60:1 ratio in first 
and 1:1 in fifth. Reverse is 3.6:1. 

The installation of the turbine 
was with the centerline of the 
turbine along the centerline of the 
crankshaft of the conventional six 
cylinder gasoline engine which 
normally powers such apparatus. 
The support brackets are much 
the same as for normal installa
tions. 

In acceleration tests the 26,000 
lb unit has turned in a perform
ance of zero to 50 mph in 45 sec
onds from a cold and standing 
start. From standing idle the 
truck goes from O to 45 mph in 26 
seconds. 

In summary, the striking ver
satility of small turbines is an in
dicator of its future success. 
Watch for turbines to appear m 
many heretofore unthought of 
places. 
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I chose a career, 

not a job! 

by ~Ji, U~ 

"I found a satisfying job right from the beginning 
-and more important, American Oil is diversi
fied enough to offer varied opportunities for the 
future." 

Peter Vossos earned his Master of Science 
degree at Iowa State, '58. As a physical chemist, 
Pete's immediate project is studying funda
mental properties of asphalts with the objective 
of improving their performance in roofing and 
industrial applications. About his 2½ years at 
American Oil, Pete adds, "This is a company 
that's big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd." 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 
graduate chemists, chemical engineers, mechani
cal engineers, physicists, mathematicians and 
metallurgists. 

If you are interested in a career with the 
Research and Development Department of 
American Oil Company, write to: D. G. Schroeter, 
American Oil Company, P. 0. Box 431, Whiting, 
Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation-induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missiles • Design and economics: 
New uses for present products, new products, new processes • Cor
rosion mechanisms • Development of new types of surface coatings. 

~ 
~ ii(~ 
STANDARD 5 TAN DAR D OIL 
•111• DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AF F ILIATE OF S TANDARD OIL COMPANY ( INDIANA) 
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Student Organizations, 1961-62 Officers 
ALPHA EPSILON 

President --------------------------------------- H. DAVID CuRRANCE 

Vice-President ---------------- ------------------ HARRY N. MEANS 

Secretary _____________________________ __ _____ MAURICE R . GEBHARDT 

Treasurer------------------------------------------------ JoE P. GENTRY 

A.I. CH. E. 
President ________ -------------------------------------------GEORGE PA UL 

Vice-President ------------------------------------------- PA UL GARVIS 

Secretary ________ _______________ _____________________________ R. K. NANDI 

Treasurer ________________ _______ __________ _____________ __ ____ DALE RAMEY 

A.1.E.E.-1.R.E. 
Chairman ----------------------------------- __ _____ MARVIN J. JOSTES 

Vice-Chairman ___________ ______ _______________ w ALTER R. BOWLES 

Recording Secretary ______ _________________ JOHN R. CocHRAN 

Treasurer ----------------------------------------- PATRICK D. HARRIS 

Corresponding Sec. -----"----------- __ _____ LLOYD D. MUENCH 

(A.I.E.E.) 

Corresponding Sec. _____________________ ______ DAVIDA. MACEY 

(I.RE.) 

A.1.1.E. 
President --------------------------------------------- ROBERT L . DAVIS 

Vice-President ________ _________________________ ______ DAVID BLEVINS 

Secretary ___________ _______ ______________ _________________ ANDREW DoBo 

Treasurer ____________ _________ __ __ ______ ___________ GEORGE E. BEMENT 

Program Chairman ________________ _____________ DONALD ETLING 

A.S.A.E. 
President ______________________________________________ JAMES N. CLARK 

Vice-President ___________ ______ ___________________ DWIGHT D. HALE 

Secretary _____________________________________ _______________ JOHN F. RICE 

Treasurer ______________________________________________ DoN G. PAINTER 

Scribe ____ __ _________ __________________ _________ WENDELL A. GoTTMAN 

Faculty Advisor ___________________________ DONALD B. BROOKER 

A.S.C.E. 
President __ _______ __________ ________________ _______________ ROGER L. TATE 

Vice-President ------------------------------------- GARY W. DUMM 

Secretary ------------------------------------------- PAUL R. HoLLRAH 

Treasurer ____________ __ ____________________________ GENE M. SWEENEY 

A.S.M.E. 
Chairman ______________________________ _________ ____________ ELDON MARET 

Vice-Chairman __________________ _______________________ JOHN ScoRAH 

Secretary -------------------------------- ------__________ RICHARD Y ouNG 
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Treasurer _______________ _____________________________________ RANDY STONE 

Exhibit Chairman ___ ________ _____________ LARRY EILENBERGER 

Faculty Advisor ______________ ________ ______ PROF. Ross YouNG 

CHI EPSILON 
President __ ____________ __________________________ __ ____ RICHARD STRAUB 

Vice-President ---------------------------------------- GEORGE WoLF 

Secretary _____________________________________ ______ ___ LARRY GIL WORTH 

Treasurer ______________________________________________ GEORGE BROWER 

Editor of Transit -------------------------------------- DAVE SPAANS 

Faculty Advisor __________________________ PROF. KARL H. EVANS 

ENGINEERS 1 CLUB 
President __ ________________ ___ _____ ______ _____ ______________ GARY DuMM 

Vice-President ----------------------- ----------------------- STAN BuLL 
Secretary ______ _____________________ ___ __ __________________ __ __ JEAN Donn 

Treasurer ___________________ ________________ ______ _______ _ w ALDO WEDEL 

· Chrm. Attendance & Discipline _____ DAVID WHITEHEAD 

Chrm. Membership __________ ___________________ _____ DAVID WEEMS 

Chrm. Publicity _______________ __ _______________________ KEN FLANERY 

Chrm. St. Pat's Board ____________________ __________ GARY ZELLER 

Sec. St. Pat's Board ________________________________________ JIM FLOYD 

Business Ma nag er ______________ _________ __ __________ DICK PECORA 

(Engineers Club) 

ETA KAPPA NU 
President ______________ ______________________________________________ BILL KAY 

Vice-President ___________________ _____ ____ NORMAN HUFFMASTER 

Corresponding Sec. ________________________ GEORGE SCHNETZER 

Bridge Corres. --------------------------------------------- PAT HARRIS 

Recording Sec. _______________ ____________________ CHARLES RIDINGS 

Treasurer _______________________________ ___________________ JERRY METTES 

Faculty Advisor --------------------------------------------- REX WAID 

Pl TAU SIGMA 
President __________________ ___________________________ LESTER WAGANER 

Vice-President __________________________________ WILLIAM HoLHUT 

Treasurer __________ ___________ ______ ______ ______ ___ ____________ VIRGIL HEIN 

Recording Sec. ______________________________________________ v AN WILKS 

Corresponding Sec. ____________ ___________ :R1:>llERT FAIRBANKS 

Advisor ------------------------------------------- PROF. F. D. HARRIS 

TAU BETA Pl 
President ----------------------------------------------------------- BILL KAY 

Vice-President _______ _______ ______ ____________ w ALTER R. BOWLES 

Cataloguer ------------------------------------------------------- BoB DAVIS 

Recording Secretary ___________ _____________________ ______ ToM Woon 

C orres. Secretary ____________________________________ JERRY METTES 

Asst. Treasurer _____________ _____________ NORMAN HUFFMASTER 

Treasurer --------------------------------------- PROF. D . L. GIBSON 
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AERONAUTICAL ENGINEERING 

AGRICULTURAL CHEMISTRY 

ANALYTICAL CHEMISTRY 

BIOCHEMISTRY 

BIOLOGICAL SCIENCES 

BUSINESS ADMINISTRATION 

CHEMICAL ENGINEERING 

CIVIL & SANITARY ENGR. 

ELECTRICAL ENGINEERING 

INDUSTRIAL ENGINEERING 

INDUSTRIAL RELATIONS 

INORGANIC CHEMISTRY 

MATHEMATICS 

MECHANICAL ENGINEERING 

METALLURGICAL ENGINEERING 

MINING ENGINEERING 

ORGANIC CHEMISTRY 

PHYSICAL CHEMISTRY 

PHYSICS 

SCIENCES AND ARTS 

WE HAVE 
OPPORTUNITIES 

IN ► 

USE THIS CHART TO CHECK 
YOUR OPPORTUNITIES AT DOW! 

We call this an 'opportunities chart.' It shows some of, but 
by no means covers all, the professional positions avail
able at Dow for college graduates. What the chart cannot 
show is the keen interest that Dow management takes in 
the individual. Here, sound technical background and 
qualities of leadership are soon rewarded. Opportunities 
abound-on the job and through graduate study. 
Dow is currently serving 200 industries varying from 
medicine to mining, paper to paint, tires to textiles, 
farming to foundries. Dow has major manufacturing 
operations in 23 locations in the United States in addition 
to associated and subsidiary companies. Exploration goes 
on endlessly at 50 separate laboratories. In addition, Dow 
has rapidly expanding marketing and manufacturing oper
ations in 28 foreign countries. 
Behind every product (and Dow has more than 700) is a 
story of achievement that comes with opportunity. Oppor
tunity for individual and independent work by the people 

California-Pittsburg 

Colorado-Rocky Flats 

Illinois-Madison 

Louisiana-Ploquemi ne 

Massachusetts-Framingham 

Michigan-Midland 

who created the product; by those who developed and 
engineered its manufacture; by the ones who produced, 
sold, and serviced it; and by those who continue to 
improve it. 
Dow's fringe benefits are excellent also ... life and hospi
talization insurance ... a yearly salary review plan (salaries 
are reviewed at least once a year, and the emphasis is on 
merit rather than length of service) ... a pension and 
profit-sharing plan ... an educational refund plan (pro
vides financial assistance for employees who want to 
increase their job effectiveness through continued educa
tion) ... and by participating in past stock purchase plans 
offered periodically, about 45 per cent of Dow's employees 
have become shareholders in the company. 
For more detailed information about Dow, we invite you 
to visit or write the Technical Employment Manager at 
any of the locations listed below. 

Ohio-Dobeckmun Company, Cleveland 
Dow Industrial Service, Cleveland 

Oklahoma-Dowell, Tulsa 
Texas-Freeport Indiana-Pitman-Moore Company, Indianapolis Missouri-Allied laboratories, Inc., Kansas City Virginia-Williamsburg 

THE DOW CHEMICAL COMPANY Midland, Michigan 
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Harley A. Cloud (B.S.E.E., Penn State '58) is a group leader 
in the development of simulation testing equipment for a 
new airborne computer which IBM is building for the Air 
Force. 

TRIPS THROUGH THE STRATOSPHERE 
WITHOUT LEAVING THE GROUND 
A computer will be the heart of the navigation and control 
systems for future aircraft designed to operate in the 
stratosphere. 

Such a computer is now being built by IBM for an advanced 
aircraft under development for the Air Force. Harley Cloud, 
an IBM engineer, is developing simulation equipment which 
will put the computer through its paces. His equipment 
will simulate the systems functions encountered by the 
250-ton aircraft at Mach 3, fourteen miles up, with poten
tial adversaries in wait. 

Without the airplane leaving the ground, his testing equip
ment will simulate such inputs to the computer as accelera
tion in the inertial system, velocity in the doppler radar, and 
air pressure in the air data subsystem. These simulation 
techniques will help protect lead time for the entire project. 

Responsibilities Are Large. As a group leader, he is direct
ing the design, laboratory breadboarding, electrical draft
ing, testing and evaluation of this ingenious equipment. 
It's a very responsible job for a man out of school less 
than four years. 

But age is no barrier to advancement in IBM. In the fast
moving world of data systems, it is ideas and the ability 
to do the job that count. And fresh new ideas and abilities 
are always welcomed at IBM-whether in development, re
search , manufacturing, or programming. 

If you feel you might be interested in one of these fields 
associated with data systems at IBM, you might discuss 
it with the I BM representative. Your placement office can 
make an appointment. All qualified applicants will be con
sidered for employment without regard to race, creed, color 
or national origin. Or you may write, outlining your back
ground and interests, to: 

Manager, Technical Employment IBM 
IBM Corporation, Dept. 893 
590 Madison Avenue 
New York 22, N. Y. 

® 

You naturally have a better chance to grow with a growth company. 



• One in a series of messages 
on how to plan your career 

What kind of engineers 
make steel? 

The answer is mechanical engineers, 
chemical engineers, electrical engineers, 
mining engineers, industrial engineers, 
civil engineers, and, of course, metal- · 
I urgical engineers. There are others, 
too, but our listing covers the ones 
most frequently encountered. 

It's a common misconception that 
college-trained metallurgists dominate 
the steel industry. Not so. Every major 
engineering degree is represented with
in the management ranks of a steel 
company. 

It makes sense. The mining and 
processing of minerals obviously sug
gests the need for Mining Engineers. 
Then come the chemical processes of 
coke-making, smelting,.-refining. Fuels 
are consumed, valuable by-products 
are made. Is it any wonder iteelmaking 
calls for Chemical Engineers? 

And how about the machinery, the 
mills, the furnaces, the instrumenta
tion that make up a modern steel plant? 
Mechanical Engineers design them, 
and frequently supervise installation. 
Civil Engineers design and put up the 
buildings to house them, and the feed 
lines to keep them supplied. 

Power? Steel is the biggest industrial 
consumer of electric power. You can
not conceive of a greater concentration 
of electrical equipment than in a 
modern steel mill. And many steel 
plants generate electric power, too. 
Electrical Engineers are busy fellows 
in the steel industry. 

Steelmaking calls for volume pro
duction, complex and scientific, often 
highly automated. Steel companies 
make numerous finished products, too, 
from nuts and bolts to nuclear-powered 
cruisers. The Industrial Engineer finds 

plenty to do around steel. 
What's more, the above comments 

fail to make perhaps the most im
portant point-interchangeability. We 
have found that there are endless op
portunities for men with any one of 
the engineering degrees we have men
tioned to handle jobs entailing great 
responsibility. The supervisor of a huge 
open-hearth department, or a giant 
rolling mill, might well be an M.E., a 
Ch. E., a Met. E., an I.E., or C.E. 

Sales Engineers-Because of the na
ture of our products, Bethlehem sales
men are best equipped when they, too, 
are engineers. For a man with a tech
nical background and a "sales person
ality," there are splendid opportunities 
with Bethlehem Steel. 

Shipbuilding-As the world's largest 
privately owned shipbuilding and ship 
repair organization, Bethlehem offers 
careers to Marine Engineers and Naval 
Architects, as well as to engineers in 
many other categories. 

The Loop Course-This program was 
established some 40 years ago, to select 
and train well-qualified college gradu
ates for careers in the Bethlehem or-

ganization. It was so named because of 
an observationaf circuit (or "loop") of 
a steel plant. After a five weeks' 
basic training period, which is held 
once a year at company headquarters, 
in Bethlehem, Pa., loopers receive 
their first assignments, which call for 
specialized training that may last for 
a few weeks or for as long as a year. 
Next comes on-the-job training, and 
the looper is on his way. 

Big and Diversified-Because of its 
size and diversity, Bethlehem Steel 
offers unlimited opportunities to "get 
ahead." One of the nation's largest 
ind us trial corporations, with over 
140,000 employees, we are engaged in 
raw materials mining and processing; 
basic steelmaking and the production 
of a wide range of steel products; 
manufacturing; structural-steel fabri
cating and erecting; and shipbuilding 
and ship repair. A new centralized 
research facility, the Bethlehem Steel 
Company-Homer Research Laborator
ies, costing in excess of $25 million, 
located in Bethlehem, Pa., rivals the 
finest in any industry. 

Read our Booklet-The eligibility re
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the Loop Cou,rse." It will answer 
most of your questions. Copies are 
available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

All qualified applicantJ will receive consideration for employment without regard to ract, creed, color, or national origin. 

BETHLEHEM STEEL II 
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In days of yore, men feared not only their 
mortal enemies, but the elements too. It was 
the medieval armorer's task to protect his 
chief against foemen, but weather-protection 
was a more difficult matter. Thus many a 
knight was spent in rusty armor. 

Engineers and scientists at Ford Motor 
Company, engaged in both pure and applied 
research, are coping even today with the 
problem of body protection (car bodies, that 
is). Through greater understanding of the 
chemistry of surfaces, they have developed 
new paint primers and undercoatings, new 
rustproofing methods, and special sealers 
that guard entire car bodies against nature's 
corrosive forces-all of which ad_q armor-like 
protection to Ford-built cars. 

From other scientific inquiries will undoubt
edly come new materials with protective 
properties vastly superior to those of today. 
This is another example of Ford's leadership 
through scientific research and engineering. 

MOTOR COMPANY 
The American Road. Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD• THE FARM• 
INDUSTRY• AND THE AGE OF SPACE 
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FALL, 1961 INTERVIEWING SCHEDULE 
DATE COMPANY LOCATION INTERESTED IN 

Nov. 20 & 21 * Genera I Electric Company ____ ________________ ____ ___________ ______ ____ Various locations _______ __ ___________ CH. E, EE, ME, IE, CH EM., PHYSICS, MA TH. 

Nov. 20 & 21 Monsanto Chem ica I Company ___________ ____________________ __ _____ _various locations ____ ___ __ ____ __ ______ CH. E, ME, CH EM. 

Nov. 27 Un ion Carbide Corporation ________________________________ ________ ___ Various locations _____ __ ________ __ __ PH. D'S IN CH EM. & PHYSICS 

Nov. 27 (A.M.) Ra ls ton Purina Co. _________________________________________________________ St. Lou is, Mo. _________________ ______ ___ AG. E, CH. E, ME 

Nov. 28 B. F. Goodrich Company _____________________ __ __ ____________ __ _______ Various locations ___________ __ __ __ __ __ CH. E, ME, CHEMISTRY 

Nov. 29 *Radiation, I ncorporated ____ ______ __ __________ ____ _______________________ Mel bourne, Fl orida _____ __ ________ ___ EE, IE, ME 

Nov. 29 Natura I Gas Pipeline Co. of America __________________________ Various locations ___ ____ ___ _________ __ CE, EE, ME 

Nov. 29 Devoe & Raynolds Company, I nc._ __ __ _______________ __ _________ Lou isvi I le, Ky. ___ _______________________ CHEMISTRY 

Dec. 4 * 01 in Mathieson Chem ica I Corporation __ ______________ __ _______ _v a rious locations ___ __ ________________ CH. E, IE, ME, CH EM., CE FOR SALES 

Dec. 4 FMC Corpora ti on ___________ __ __________________ ___ __ _____ __________ ___ __ ___ Lawre nee, Ka nsas ____________________ CH. E, EE, ME 

Dec. 5 Naval Ordnance Laboratory _________ ___ _________ _____________ __ _____ Silver Spring, Md. _________ ____ __ ____ EE, ME, PHYSICS, MATH., CHEM. 

Dec. 5 * Al I is-Cha I mers _____ __ __ __ ___ __ _______________________ __ _______________________ Va rious locations ____ _______________ __ AG. E, EE, IE, ME 

Dec. 5 U. S. Nava I Avionics Faci I ity _________ __ __ __ __________ __ __________ __ _Indianapolis, Ind ·-------------------- EE 

Dec. 5. * Bern is Bro. Bag Company ___ ______________________ __ ________ ______ ____ St. Lou is, Mo. ____ __________ _______ ____ _1 E 

Dec. 6 *North American Aviation (5 divisions)__ __________________ __ __ CH .E, CE, EE, ME, IE, CHEM., PHYSICS, MATH. 

Dec. 6 Honeywe I I ___ ___ _____________ __________ ____________ __ __ __ __ ________________ _____ Various I ocations _________ _____ ___ __ __ EE, ME 

Dec. 7 Shel I Oi I Co. _____________________________ ___ __ ___ ____________________________ Various locations ___ __ __ __ _________ ___ CH. E, ME, CE, EE, CHEM. 

Dec. 7 Beth I eh em Stee I Co. ______ _____________________________________________ ___ Beth I eh em, Pa. _______________ __ _______ CH . E, CE, EE, IE, ME, PHYS I CS, CH EM. 

Dec. 7 Kimberly-CI ark Corporation _______ __ __ ____ __ ________________ _____ ___ __ Various locati ans _____ ______ ___ __ __ ___ CH. E, EE, ME 

Dec. 7 & 8 The Trane Company------------------------------------------------------Various locations _____ _____________ __ CE, EE, IE, ME 

Dec. 7 Hercules Powder Company ______ __ ___ _______ __ __ ___ __ ______ _____ ____ Various locations ___ ______ __ __________ CH. E, EE, ME, CHEM. 

Dec. 11 Pratt & Whitney Aircraft__ ______ ________ _______________________ __ ___ __ V a rious locations __________ ________ __ CH . E, ME, PHYSICS, MA TH., CH EM. 

Dec. 14 Los Angeles Dept. of Water & Power_ ____ __________ _________ _Los Angeles, Cal if· ------------ __ __ CE, EE 

Dec. 15 Rura I Electrif ic~tion Adm in . _____ __ _____ ____________________________ __ Various locations _____ ____ _____ ______ EE 

Dec. 19 Al I ied Che mica I Corporation ___________ __ __ ____ __ __ __ __ ______ __ ___ ___ Various locations ________ _____________ CH .E, CE, EE, IE, ME, CHEMISTRY 

Dec. 19 American Machine & Foundry Co. _______________ __ ______ __ ______ Various locations ___ ______________ __ EE, IE, ME, CH.E, CHEM. (PH .D'S IN MATH & 
PHYSICS) 

•These companies will interview here again in the spring. 



WHO is at work on a satellite system for global telephone and TV transmission? 

WHO provides the communications channels for America's missile defenses? 

WHO is girdling the globe with communications for America's first man into space? 

WHO tapped the sun for electric power by inventing the Solar Battery? 

WHO used the moon for two-way conversations across the country? 

WHO guided Tiros and Echo into accurate orbit? 

WHO made your pocket radio possible by inventing the Transistor? 

WHO maintains the world's largest, finest industrial research facilities? 

WHO supplies the most and the best telephone service in the world? 

WHO has the UNIVERSAL communications organization? 

THERE'S ONLY ONE ANSWER TO ALL TEN QUESTIONS 

BELL TELEPI-IOIVE SYSTE/14 
Pioneering in outer space to improve communications on earth 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

-
THERE'S CHALLENGE TODAY FDR VIRTUALLY 

FUEL CELLS 
MACH 3 
MAGNETOHYDRODYNAMICS 

SATURN 
NUCLEAR 
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E VERY TECHNICAL TALENT AT 
PRATT & w ·HITI\IEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics .. . thermionics and thermo-electric conversions . .. hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL Ml AERO
NAUTICAL Ml ELECTRICAL Ml CHEMICAL and NUCLEAR ENGINEERING 
II PHYSICS Ml CHEMISTRY ilii METALLURGY Ml CERAMICS /Iii MATHE
MATICS l1ll ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 
and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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Engineering News 

OBLIQUE-INCIDENCE 
RIOMETER ANTENNA 

A special antenna has been de
veloped by the National Bureau 

of Standards Boulder Laborator

ies to serve as the receiving an

tenna (50 Mc/ s) for a relative 

ionospheric opacity meter (ri
ometer) . The riometer-antenna 
combination is being used in 
Alaska as part of the Bureau's 

investigation of auroral transmis
sion loss. As no existing antenna 

met the performance and con

struction requirements specified 

for this particular use, this an

tenna, based on the design calcu

lations of A. C. Wilson, was con

structed. 
One of the main design re

quirements was that the main 
lobe of the antenna be 23 degrees 

above the horizon. A stacked ar
ray of three dipoles was selected, 
from both technical and econom

ical considerations, as the anten
na arrangement to be used. To 
achieve the 23-degree angle of 

arrival requirement, calculations 
were made which placed the low

est dipole 0.64 wavelength above 

the ground, with the other two 
dipoles displaced vertically at odd 
multiples of 0.64 wavelength. 

A number of other criteria had 
to be considered in the final de
sign. The half-power beamwidth 
in the vertical plane could not 
exceed 10 degrees; the front-to

back ratio was to be 13 db or 
higher; and side lobe levels had 
to be at least 10 db below the 
maximum response in both the 

E- and H-plane. As the antenna 
was to be used in Alaska, the 
construction was to be simple and 
rugged. 

22 

Once the basic 3-level design 

had been established, it remained 

to incorporate reflectors to pro
vide the desired directivity in the 
E-plane. As a maximum-gain 

single-reflector dipole has only a 

5½-db front-to-back ratio, it was 

necessary to devise a multiple re

flector of s i m p 1 e construction 
having the desired characteris
tics. 

In order to determine experi
mentally the optimum reflector 
arrangement, a series of measure
ments was made using a scaled 

version of the folded dipole . Re
sults of t h e s e determinations, 

made with both different num

bers and arrangements of reflec
tors, indicated t h a t the best 

configuration consists of two rod

shaped aluminum reflectors par
allel to the ground and vertically 
displaced from one another by 

0.4 wavelength, with the dipole, 
parallel to the reflectors, complet
ing an open "prism." The dipole, 

somewhat shorter than the reflec
tors, is separated from the plane 

of the reflectors by 0.2 wave
length. 

From the dimensions of the 
scaled model, two complete an
tenna arrays were constructed 
and adjusted to an impedance of 
52 ohms/ dipole unit. After final 
testing, the antennas were sent 
to Alaska, where they are cur
rently in use. 

KODAK ELECTRON BEAM 
PHOTOGRAPHY STUDIES AIM 

TOWARD TV AND DATA 
RECORDING USES 

Scientific work at Kodak Re
search Laboratories may lead to 
better methods of recording in-

BOB STEIERT, C.E. '62 

formation relayed from satellites 
via television. 

Charles H. Evans and Andrew 
Tarnowski of the laboratories in 

Rochester, N.Y. have been work
ing since 1958 on ways to "write" 

with electrons on film. 
In ordinary television record

ing, electrons emitted within the 

picture tube strike a phosphor 
screen and create visible light. 
The screen is then photographed 
to record the image. 

By removing the p h o s p h o r 

screen, scientists can use the elec
tron beam to record directly on 

film. This eliminates energy loss
es and image degradation in

volved in taking pictures of the 
screen. 

Because electrons have a great
er effect than light on photo

graphic film, a slow, fine-grain 
film can be used for the recording 
and thus greatly improve image 
quality. The 16mm motion pic

ture film used in the experiments 
is 400 times slower than that nor
mally used for kinescope record
ing. 

The film for recording is load

ed in a modified movie camera in 
a vacuum chamber at the screen 
end of a cathode ray tube. Elec
trons are accelerated by voltage 
in the tube and their movements 
controlled by magnetic fields, just 
as in an ordinary TV picture tube. 

The film is scanned by the elec
tron beam to create an image. 

The researchers have found 
that photographic factors such as 

contrast can be changed by vary

ing the voltage used to accelerate 
the electrons in the tube. At 

present, resolution of the system 
is limited only by the size of the 

THE MISSOURI SHAMROCK 



electron spot that scans the film. 
Scientists will continue the 

study of electron beam photog
raphy for such possible uses as 
recording radar images, charac
ter generation in data processing 
machines, and regular television 
recording. The high efficiency 
and quality of the electron beam 
recording method may also make 
it valuable in recording televised 
information relayed by satellite. 

SUN-POWERED ELECTRIC PLANT 
COULD FEED MILLIONS 

Millions of people in underde
veloped areas of the world can 
have new hope for an improved 
standard of living. 

A small self-contained electric 
power plant and pumping unit, 
capable of sustaining individual 
families or villages by irrigating 
the land they live on and supply
ing their household water needs 
is the first step toward such prog
ress. 

A prototype of such a system, 
including a 50-watt power plant, 
has been built and tested. De
veloped in cooperation with the 
Solar Energy Laboratory of the 
University of Wisconsin, the ex
perimental unit taps the heat of 
energy of sunlight and converts it 
directly into electricity by means 
of a thermoelectric generator. The 
power generated drives an elec
tric motor having a water pump 
connected directly to it. These 
are the only moving parts in the 
whole irrigation system. 

I 
A larger solar-thermoelectric 

system, scaled up from the 50-
watt version, is now under devel
opment and has been operated at 
part power. This unit will have a 
capability of up to 200 watts of 
electric power. It will pump 
enough water from a depth of 20 
feet to irrigate approximately 
four acres of land at the rate of 
24 inches of water a year. This 
is about the average annual 
amount of precipitation in Min
neapolis, Minn., or Honolulu, Ha
waii. The unit can supply the 
personal needs of 1200 people on 

NOVEMBER, 1961 

the basis of five gallons of water 
per person per day. 

To provide the stated amount 
of water, the system must oper
ate 10 hours a day for only 250 
days of the year. This leaves a 
safety margin of about one-third 
of the year to provide for cloudy 
weather, when the solar-thermo
electric generator would not op
erate. 

The solar-thermoelectric sys
tem uses an eight-foot saucer
shaped (parabolic) mirror which 
gathers the sunlight and focuses 
it on the thermoelectric gener
ator. The generator is a metal 
"box" about eight inches on a 
side and about two inches thick. 
One face is black, to more effi
ciently absorb the heat of the 
sunlight shining upon it. 

Inside the generator are 72 
thermoelectric elements, or cou
ples, each composed of a "leg" of 
p - t y p e semiconductor material 
and one of n-type. Like all ther
moelectric materials, they have 
the unique ability to generate an 
electrical voltage when heated to 
a higher temperature on one side 
than on the other. 

The 72 thermoelectric couples 
are connected together electric
ally in series so that their volt
ages add together. The entire 
generator, which weighs just over 
16 pounds, was fabricated at the 
Westinghouse semi-conductor de
partment. 

The generator can operate with 
temperatures on its hot side as 
high as 1100 degrees F. However, 
in order to extend generator life
time and reduce the initial cost of 
the system, especially the mirror, 
an operating temperature of 840 
degrees F (about twice the broil
ing temperature in a kitchen 
range) has been adopted. The 
cool side of the generator runs at 
150 degrees F. 

"Darn," said the ram, as he 
hurtled over the cliff, "I didn't 
see the U-turn." 

STAINLESS STEEL 
CYLINDER HEAD GASKETS 

Cylinder head gaskets made of 
stainless steel are performing so 
commendably on big motor truck 
engines that auto manufacturers 
have begun to put the shiny met
al to work in a similar capacity 
on the family car. 

Truck owners have been using 
the to u g h, corrosive-resistant 
stainless steel for some time to 
insure good sealing of cylinder 
heads. Manifold gaskets are also 
produced from the stainless met
al. 

Selecting the right gasket for the 
right truck or automobile poses a prob
lem for Miss Donna Rae Dahlinger. 
But truck and car manufacturers and 
big trucking companies find that these 
stainless steel gaskets solve numerous 
maintenance problems and reduce op
erating costs. The long-wearing, cor
rosion-resistant gaskets are produced 
from Allegheny Ludlum Steel Corpor
ation Type 430 stainless steel by Mc
Cord Corporation of Detroit, Mich. 
The gaskets will last the life of the 
truck. They are used on engine heads 
and manifolds. 

Some of the late model auto
mobiles also are being equipped 
with cylinder and manifold gas
kets produced from the long
wearing stainless steel. 

The stainless steel gaskets will 
last the life of the engines on both 
the trucks and autos. 

The high corrosion-resistant 
qualities and superior strength of 
stainless steel make it a strong 
favorite for cylinder head gasket 
use, and for manifold heat shield 
gaskets. 

(Continued on page 24) 
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ENGINEERING NEWS 
(Continued from page 23) 

In an engine, corrosion becomes 
a major problem because of the 
coolant comihg in contact with 
the gasket. The water frequently 
contains antifreeze and other 
chemical inhibitors. 

The stainless steel gaskets are 
moving into a market area where 
special gasket problems are en
countered. 

Leakage means a loss of engine 
power or even complete engine 
failure . For the trucking firm 
this, of course, means idle periods 
while repairs are made and busi
ness lost. 

The strength of the stainless 
steel also enables it to provide a 
good seal. The gasket is embossed 
or imprinted with beads or rings. 
When the head and block are 
tightened against the gasket the 
beads effect a seal. 

APPLE GROVE TEST LINE 
ENERGIZED AT 775 KV 

An extra-high v o 1 tag e test 
transmissioh line at Apple Grove, 
West Virginia was energized on 
June 22 at 775,000 volts-the first 
time this voltage has been used 
on a transmission line in the 
United States, and probably the 
first time in the world. 

When the line was energized, 
it marked the start of a five-year 
research a·nd test program to de
velop the information and experi
ence needed to transmit large 
blocks of power at voltages up to 
750 kv-more than twice the op
erating voltage of commercial 
systems in this country today. 

The 750-kv project was an
nounced last spring by American 
Electric Power Service Corpora
tion and Westinghouse Electric 
Corporation-co-sponsors of the 
program. The new test project 
will provide a continuation of the 
investigations begun by the two 
companies at Brilliant, Ohio, in 
1946 when they built and op
erated the 500-kv Tidd test proj
ect. 

( Continued on page 26) 
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The cylinder head gasket with extra long life is the way truck manufacturing 
firms describe these gaskets produced from Allegheny Ludlum Steel Corporation 
Type 430 stainless steel. McCord Corporation of Detroit, Mich., fabricates the gas
kets and says they will last the life of a truck or automobile engine. Quality 
performance on trucks has resulted in automotive manufacturers using the stainless 
steel gaskets on late model autos. 

• 

YOUR 
INVISIBLE 
SERVANT 

• 

What have they got in common - the pop gun, the 
grease gun, the astronaut, the pilot in the stricken 

fighter plane, the highway builder, the baker, the surgeon, 
the locomotive engineer, the bus driver, the sand blaster, 
the painter? They're all using air ... in direct, vital ways 
... for everyday tasks. Long ago, industry harnessed this 
genie ... trained it for a thousand jobs as yo ur invisible 
servant! 

You see it building automobiles,_ ships, airplanes, highways, 
bridges, skyscrapers. You see it processing metals, plastics, 
foods, tex tiles- producing chemical and rocket fu els. 

For total career preparation yo u need a thorough knowledge 
of compressed air and gas. Read the whole s tory in the 
new, enlarged 3rd Edition of the Compressed Air and Gas 
Handbook. $8.00 per copy at your local bookstore or from 
Handbook Editing and Publishing Board, Compressed 
Air and Gas Institute, 12th Floor, 55 Public Square, 
Cleveland 13, Ohio. 
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Why college men choose 
careers with Du Pont 

Every year, several hundred new college graduates choose 
Du Pont. Many Masters and Ph.D.'s do, too. 

Recently we asked some of them what factors influenced 
them to decide for Du Pont. They cited more than half a dozen 
reasons. Here are some they almost all agreed upon: 

OPPORTUNITY AND RECOGNITION 
They were aware that college-trained beginners go right to work with 
men who have achieved. For example, research chemists work with 
individuals who've done successful research. New engineers work 
with pros, some of whom have designed new plants, or devised new 
manufacturing methods, or distinguished themselves in some other 
way. And other graduates, with B.A. or M.B.A. degrees, go to work 
with leaders who've been successful in Sales or Advertising or Treas
urer's, or another of Du Pont's many departments. 

RESEARCH CREATES NEW PRODUCTS; 
NEW PRODUCTS CREATE NEW JOBS 

Men like working for a company that believes in research, enough to 
invest in it ... $90 million a year! The fact is that important new prod
ucts come from Du Pont laboratories and go to Du Pont manufactur
ing plants with frequency. 

Here are but a few since World War II: "Orlon"* acrylic fiber 
followed nylon ( soon after the war). Then came "Dacron"* poly
ester fiber, "Mylar"* polyester film; "Lucite" * acrylic lacquer and 
"Delrio"* acetal resin. These, and many others, have created thou
sands of new jobs .. . in research, manufacturing, sales ... in fact, 
in all Du Pont departments. 

DU PONT BACKS EMPLOYEES WITH ·HUGE INVESTMENT 
New graduates feel that every facility is provided for doing the job well. 
Last year, DuPont's operating investment per employee was $32,500. 
Since much of this was expended to provide the most modern and 
best of equipment to work with, it further increases the chance for 
individual achievement. 

DU PONT PROVIDES STEADY EMPLOYMENT 
Career seekers appreciate the importance of security. Today, the aver
age annual turnover rate at Du Pont is less than one-third that of 
industry nationally. 

If you'd like to learn more about job opportunities at Du Pont, 
just clip and mail this coupon. And be sure to tell us your course of 
study, so we can send you the appropriate booklet. 

E. I. du Pont de Nemours & Co. (Inc.) 
Room 2419-12, Nemours Building, Wilmington 98, Delaware 

Please send me the booklet outlining opportunities in my major field (indicated below). 

Name- - ---------- -----------

Clas>--------Major - -----Degree--------

College--- --- ------- - ---------

My address - - - - --------- ---------

CitY---------Zone- --State - - - ------

An equal-opportunity employer 

~ BITTEi THINGS FOi mm llVING ••• , ...... '"'"'"" 

ll~. U.S.PAT. Ofr. * RtGIST ERED DU PONT TRADEMARK 
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A flexible joint ... sewage-tight 
Dickey Coupling cuts infiltration to absolute minimum 

Unlike other jointing methods, the 
Dickey Coupling is made of a resil
ient plastisol that compresses when 
the spigot is pushed into the bell. 
This forms a tight joint that retains 
its compression and permits normal 
deflection without losing its hold. It 
locks sewage in ... infiltration out. 

Jointing pipe with this Coupling 
is fast, too. Applied to pipe at the 
factory, it comes ready to use. You 
clean, prime, push ... the job is done. 

Send today for complete informa
tion on the Dickey Coupling ... and 
how it assures you low cost sewer 
construction and operation. 

Providing improved sanitation for better living 

IC KEV sanitary 

salt-g l_azed 
clay pipe 

VV-. S. DICKEY CLAY MFG-. CO. 

Birmingham, Ala . • Chattanooga, Tenn. • Kansas City, Mo. • Meridian, Miss. • St. Louis. Mo . • San Anlon io, Tex . • Texarkana, Tex.•Ark. 

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

(Continued from page 24) 
Prime objective of the project 

is to obtain data oh corona loss 
and radio influence (RI) per
formance of conductors at a nom
inal voltage of 750-kv to deter
mine technical and e c o n o m i c 
feasibility of transmitting large 
blocks of power at this extra-high 
voltage. The information and 
data accumulated over the five
year test period is expected to 
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provide the basis for design of 
future equipment for this extra
high voltage range. 

Information on conductor size 
and configuration, i n s u 1 a t o rs, 
s p a c e r s, bushings, connectors, 
hardware, and structural data 
will be of value in determining 
line design. Operating experience 
and transformers, lightning ar
resters, coupling capacitors, and 
line traps will help in the future 

design of terminal apparatus for 
750-kv operation. 

The new test line is constructed 
on a possible future generating 
site for Appalachian Power Com
pany at Apple Grove, West Vir
ginia, about 25 miles up the Ohio 
River from Huntington, West Vir
ginia. Appalachian Power Com
pany is one of six operating com
panies in the American Electric 
Power system. 

The test line is connected to a 
tap off of a double-circuit line 
between South Point, Ohio and 
the Philip Sporn plant at Graham 
Station, West Virginia. The 138-
kv tap feeds the test line through 
a three-pole load-break discon
nect switch to the 138/ 750-kv au
totransformer and then to a 750-
kv bus structure. Originating at 
the substation bus and extending 
from it are three 2400-foot-long 
three-phase lines, forming a "T." 
Conductor sizes on the three 
line sections are all different. A 
control and instrument house is 
located in the 138-kv switchyard 
near the 138-kv load-break switch 
and 750-kv autotransformer. 

The entire 138-kv and 750-kv 
areas are fenced in; the single 
gate providing access to the 750-
kv substation is interlocked with 
the 138-kv load-break switch so 
the gate cannot be opened when 
the line is energized. 

Based on experience at Tidd 
and Leadville and other high
voltage projects, calculations were 
made to select the best conductor 
size for 750-kv operation. One of 
the three line sections uses con
ductors of 1.382-inch-d i am et er 
(1272 MCM) steel-reinforced alu
minum conductor (ACSR). The 
second line section uses a smaller 
conductor on all three phases: 
1.196-inch-diameter (954 MCM) 
ACSR. The third line uses a 
combination of the two sizes: the 
two outer phases have the small
er cable; the center phase, the 
larger since this conductor has 
greater voltage stress on its sur
face. 

(Continued on page 28) 
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Cooling space pilots from launch to landing 
New concepts in airborne cooling have become vital to the 
progress of America's space program. For example, Garrett 
is now developing an advanced system for the Boeing Dyna
Soar manned space glider. It will use the liquid hydrogen 
fuel for the vehicle's own accessory power system to control 
the temperature of the pilot and equipment throughout the 
flight. This is another of the many systems in development 
by Garrett to further the conquest of space. 

Project areas at Garrett with which you might wish to 

become identified include space life support systems, solar 
and nuclear power systems, electronic systems, air condition
ing and pressurization systems, computer systems and small 
gas turbines for both military and industrial uses. 

Available to newly graduated engineers is a several month 
orientation program to help you determine your future. 

For further information about a career with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los Angeles. 
Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45, 

California• Phoenix, Arizona• other divisions and subsidiaries: Airsupply-Aero Engineering 

AiResearch Aviation Service• Garrett Supply• Air Cruisers • AiResearch Industrial • Garrett 

Manufacturing Limited • Marwedel • Garrett International S . A. • Garrett (Japan) Limited 
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ENGINEERING NEWS 
(Continued from page 26) 

The three-phase lines use bun
dled conductors-that is, f o u r 
separate conductors on 18-inch 
centers comprise each phase. 

Two special features of the line 
warrant particular attention: si
multaneous independent RI read
ings can be taken on each of the 
three lines; and since no load is 
supplied by the line, heating cur
rent is provided to simulate ac
tual system operation. 

To permit simultaneous inde
pendent RI readings on each of 
the three lines, decouplers (block
ing filters) for radio influence 
frequencies have been installed 
between the three lines so that 
the interaction of the radio noise 
generated on one line section will 
be minimized with respect to that 
produced on another line section. 
This permits measurement of RI 
on each of the three line sections 
to be independent determinations, 
even though all three lines are 
fed from a common bus. 

The primary need for current 
is to continually keep the conduc
tor slightly above ambient tem
perature to prevent condensation 
on the line, which generally in
creases the corona loss and radio 
noise generated. 

Load current is not ordinarily 
present on extra-high-voltage test 
lines. The Apple Grove project 
is unique in that a way was found 
to produce current in the test 
conductors without uneconomical 
power transmission. 

To accomplish this, the four 
conductors in each phase bundle 
are insulated from each other, 
connected in series, then a cur
rent is circulated through the 
four conductors of each phase by 
means of a transformer located at 
the station end of each phase. A 
series capacitor is used with each 
transformer to maximize current. 
This arrangement keeps the con
ductors warm, as in normal use, 
with a minimum drain on the 
power system. The heating cur
rent circulated in this manner is 
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equivalent to over 1,000,000-kva 
load on each test line. 

This complicated the connec
tion problem for all devices since 
it meant that each conductor in 
the bundle had to be isolated for 
60-cycle current instead of being 
electrically tied together. The 
method does not result in radio
frequency isolation between con
ductors in a bundle, however, 
since by-pass filters at the line 
terminals keep all conductors at 
the same potential for high-fre
quency currents. 

The tests will be completely in
strumented, using magnetic-tape 
data logging equipment to allow 
maximum information to be ac
cumulated and analyzed. Effects 
of various atmospheric conditions 
will be assimilated into this data 
for proper statistical analysis. 
Comparison of the Apple Grove 
data with that of previous high
voltage projects, such as the 
Leadville and Tidd Lines, and 
others will allow evaluation of 
test procedures, instrumentation, 
and verification of results. 

Readings of about 50 test quan
tities on the line will be taken by 
the data logger and recorded ev
ery twenty minutes. Whenever 
test readings fall outside prede
termined limits, the data logger 
will scan and record readings 
every two minutes until the val
ues fall back into line. 

Readings taken will include: 
temperature, relative humidity, 
air pressure, wind direction and 
velocity, radio influence, corona
loss, rainfall, and air contamina
tion. 

Six instrument houses are lo
cated at the approximate mid
point under each of the three line 
sections. Used to take RI meas
urements, three under each- line 
are located 100 feet from the cen
ter phase; the other three, 200 
feet from the center phase. 

The three meters in each group 
are all of different design and are 
based on three different theories 
of radio influence chafacteristics. 
One is the well known Stoddart 

meter; the Griscom meter and 
Trebby meter are recent designs. 
Simultaneous readings will be 
taken on all three to permit eval
uation and comparison of the in
struments and data. 

In addition to these eighteen 
instrument locations for taking 
line RI measurements, three ad
ditional meters are located about 
500 feet away from the lines to 
measure ambient radio effects, 
whether from radio transmitters 
or atmospherics (lightning). 

The Fiberglass RI instrument 
houses are about six-feet square 
and seven-feet high to the ridge
pole. 

Corona-loss wattmeters are lo
cated in each phase of each test 
line. They record the e·nergy loss 
by using the voltage from a one
turn tap at the high voltage end 
of the 750-kv transformer wind
ing, and the in-phase component 
of current into the test lines. The 
corona-loss measuring equipment 
is necessarily mounted at a loca
tion which is at a high potential 
with respect to ground. An ul
trasonic beam is used to link the 
m e a s u r e m e n t site with the 
grounded data-logging equip
ment. 

Two devices are used to meas
ure air contamination. 

One is a conventional smoke 
photometer, where dirt and other 
particles in the air cause a pro
portionate diffusion of light, and 
can thus be measured . . 

The other is a new device, us
ing a high-voltage rod. Dirt par
ticles in the air approaching the 
high-voltage rod cause breakdown 
of the air around the rod, and 
the amount of resulting RI noise 
can be measured and compared 
with the performance of the test 
lines. 

It has been brought to the at
tention of the engineering office 
that a Miss Helen Hunt has found 
a slide rule. Any engineer who 
has lost his slide rule can go to 
Helen Hunt for it. 
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MINUTE 
"SORE TH 

• Minuteman was plagued with a chronic "sore throat." 

Existing nozzle liner throat materials wouldn't withstand 
Minuteman's tremendous solid-fuel rocket blasts 
with temperatures exceeding 5400°F. 

Allison metallurgists went to work on the problem. 

They tried oxyacetylene spray coating-but maximum 
attainable temperature was too low for the coating 
materials required. 

Next, electroplating was tried-but the coat bond 
was poor, the surface rough. 

Then, Allison laboratories came through with advance
ments in the application of plasma-sprayed tungsten. 

Here was the solution. The dense, sound "plasma
tung" e coating passed its solid-fuel firing tests with 
no erosion, guttering, or nozzle pressure drop! 

Metallurgy is but one field in which Allison is scoring 
significant advancements. We currently operate 
laboratories for virtually any requirement-space 
propulsion, physical optics, radio-isotope, infra-red, solid 
state physics, physical chemistry, direct conversion, 
heat transfer, physics of liquid metals, phase dynamics, 
fluid dynamics and rocket propulsion, to name a few. 

Our engineers and scientists working in these 
basic science and development laboratories solve the 
problems associated with our business and ..• 

-- Energy Com,ersion is Our Busi..,, 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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Society News 

♦ 
A regular meeting was held on 

October 10, 1961 with Chairman 
Marvin Jostes presiding. Minutes 
of the previous meeting were read 
and approved. 

The treasurer reported a bal
ance of $96.00. 

The chairman explained that 
because Lloyd Muench will be un
able to assuqie the chairmanship 
next sern~ster, he and Walter 
Bowles have exchanged offices. A 
vote of confirmation ratified the 
action. 

An AIEE-IRE sponsored dance 
or dinner-dance was suggested 
and referred to a committee with 
Pat Harris as chairman. 

It was announced that the AIEE 
Section Dinner would be held on 
November 3, 1961. Time and place 
were yet to be decided. 

Tom Jaynes was elected to the 
office of Sophomore Representa
tive. 

Mr. Hunter suggested that a 
basketball team be sponsored by 
the branch. The chairman ap
pointed him to look into the pos
sibilities. 

Lloyd Muench was appointed 
chairman of the membership 
drive. Mr. Muench then called for 
volunteers to assist him. 

There were 14 student AIEE, 
one national AIEE and 12 student 
IRE members present. 

The Vice Chairman introduced 
the speaker for the evening, Mr. 
S. A. Minnick. 

After adjournment, refresh-
ments were served. 
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Respectfully submitted, 
JOHN R. COCHRAN 

Recording Secretary 

AIEE-IRE Fall Calendar 
December 12, 1961 

Mr. B . J . George, consultant 
for industrial and commercial 
sales of the Kansas City Power 
and Light Co., will be the 
speaker. 

January 9, 1962 
Job Seminar-"After Gradua
tion, What?" with Engineers 
from industry, sponsored by 
St. Louis Section AIEE. 

AIIE 
Meetings are held on the second 

Wednesday of each month at 7:30 
p.m. in the Student Union. 

AIIE is attempting to obtain 
speakers from various industries 
to speak at all future meetings. 
They also plan two industrial trips 
to St. Louis, Kansas City, or 
Springfield. These will probably 
occur in November and Decem
ber. There are also two trips 
scheduled for next spring. 

The local chapter is working 
with the chapter at Washington 
University in an effort to estab
lish a regional conference of AIEE 
student members. This would be 
for all Industrial Engineering 
schools in the midwest area. 

0 

THE MISSOURI SHAMROCK 



The nation has committed itself to accelerate greatly the development of space science and technology, 
accepting as a national goal, the achievement of manned lunar landing and return before the end of 
the decade. This space program will require spending many billions of dollars during the next ten years. 

NASA directs and implements the nation's research and development efforts in the exploration of space. The 
accelerated national space program calls for the greatest single technological effort our country has thus far under
taken. Manned space flight is the most challenging assignment ever given to mankind. 

NASA has urgent need for large numbers of scientists and engineers in the fields of aerospace technology 
who hold degrees in physical science, engineering, or other appropriate fields. 

NASA career opportunities are as unlimited as the scope of our organization. You can be sure to play an 
important role in the United States' space effort when you join NASA. 

NASA positions are available for those with degrees or experience in appropriate fields for work in one of 
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems; 
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space 
Sciences; Life Sciences; Project Management. 

NASA invites you to address your inquiry to the Personnel Director of any of 
the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA 
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight 
Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor
nia; NASA Flight Research Center, Edwards, California; NASA Langley Research 
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA 
Lewis Research Cel\ter, Cleveland, Ohio. 
Poaitiona are filled in accordance with Aero-Space 
Technolo1111 Announcement fl52B. 

NOVEMBER, 1961 

All qualified applicants will receive consideration 
for empl011ment without regard to race, creed or 
color. or national origin. 
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SHAMROCK 

Another month shot to pieces! 

I just can't realize how I have 

gotten 3 weeks behind in the last 

2 weeks, there must be some law 

being broken. I haven't gotten 

any mail from you peasants, how 

come? I secretly suspect that the 

editor is jealous and withholding 

my mail. 
One of the most interesting 

things that I did recently was a 

certain lab report, it was so in

teresting that I stayed up many, 

many hours studying it. The fol

lowing is a semblance of what 

happened as I record it for pros

perity, er, posterity. 
Lab Report Number 16.8r954 

The purpose of this experiment 

is to acquaint the student with 

problems he is most likely to en

counter in industry. 
Note: a short glossary is pro

vided at the end of this article for 

the uneducated. 
"Well, here we are again." 

"Yah, burp." 
"I wonder what kind of an 

orgy* we perform this week?" 

"Beats me." 
"Anyone read the experiment?" 

"No." 
"Belch." 
"I did!" 
"Blast you, Hartley. You know 

the rules of our club. Nobody 

reads the experiment until 30 

minutes after the period, that's 

still before the instructor gets 

here." 
"I must have been out of my 

mind." 
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"John. Hit him flush on the 

mouth with your slide rule." 

"Good grief. I should say that 

hurt plenty, smarts too." 
"That'll learn yah." 

"I guess we might as well get 

this show on the road." 
"Forsooth." 
"Belch." 
"He said, from your know ledge 

of previous experiments, analyze 

the various component parts of 

this machine, determine their con

tribution to marginal propensity 

to consume* and its effect on the 

Renaissance, and don't break it." 

"Which one of you sluggards 

knows anything about internal 

combustion?" 
"I do. I read about it once on 

a sign in a brewery." 
"Not that kind you dope!" 

"Belch." 
"Ain't one of you guys got no 

smarts? How do you turn this 
thing on?" 

"Beats me." 
"I pass, I hope." 
"Belch." 
"Kid, go ask somebody how to 

turn this animal loose." 
"Why should I always be the 

workhorse of this outfit?" 

"Slap his young face, George." 

"OK, I'll go." 
"What do the wheel tell you?" 

"He just slapped my face." 

"This must be the valve. Yah, 

somethings happenings." 

"What's a helix valve?" 
"Beats me." 
"I'm snowed." 

MUCHO DRYLABBING, B.S. '99 

"Burp." 
"This must be it." 
"That's my cigarette lighter." 

"Kid, go ask the boss what a 

helix looks like." 
"Nuthing doing, he about bust

ed me while ago." 
"Well, we can hook this black 

box in and see what happens." 

"Now he say we should plot 

anything we can think of against 

barometric pressure as the abces

sia, whatever one of them is." 

"Where do we get the stuff to 

make this thing run?" 
"From the intake, stupid." 

"What happened?" 
"All the needles started to go 

around then stopped." 
"Now they just quivered for an 

instant." 
"Maybe we need new needles." 

"I guess we'll have to fudge 

that into the experiment." 

"Now he said that we should 

plot the smoke coming from the 

brake as a function of time in 
microseconds." 

"Is it smoking yet?" 
"No." 
"Rack it tighter." 
"Kid, get off the scale." 

"Is it smoking now?" 

"No." 

"No wonder, you have the cool-
ing water turned on." 

"Put on more load." 

"The engine stalled." 

"Look out, it's turning back
wards!" 

(Continued on page 34) 
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From school ... through job ... 

to professional 
achievenient 

America's colleges and universities give engineering students excellent training in basic 
disciplines. But this is only a preliminary to a professional career. Future success depends 
largely upon wise choice of job opportunities. The U. S. Naval Ordnance Laboratory, White 
Oak, offers young engineers outstanding opportunities ... the opportunities that really count. 

In considering your job situation, look into training and graduate programs, research 
and working facilities, challenge of assignments, and professional advancement opportunities. 
You will be pleased to learn how well a position with the U. S. Naval Ordnance Laboratory, 
White Oak, meets y011r needs. 

TRAINING PROGRAM OFFERS BREADTH 
NOL, White Oak, has a one year rotational 
training program under which an employee 
is given four-month assignments in research, 
engineering, and evaluation departments ... 
and a voice concerning assignment upon 
completion of the program. 

ASSIGNMENTS ARE CHALLENGING 
Assignments are available in aeroballistics; 
underwater, air and surface weapons; explo
sion and chemistry research; physics and 
applied research; and mathematics . . . and 
the employee has a voice in selecting the field 
of his choice even during his training program. 

GRADUATE PROGRAM TIES IN WITH 
SIGNIFICANT PROJECTS 
The graduate program, under supervision of 
the University of Maryland, permits an em
ployee to obtain advanced degrees while 
working. Many courses are conducted in the 
Laboratory's own conference rooms, and 
employees are given generous time to attend 
these courses. Highly significant projects for 
theses and dissertations are available, of 
course. 

OPPORTUNITIES FOR PROFESSIONAL 
ADVANCEMENT 
The Laboratory retains patents in employee's 
name for professional purposes, and for 
commercial rights in some instances. Attend
ance at society meetings is encouraged, and 
there are ample opportunities to engage in 
foundational research. 

EQUIPMENT AND FACILITIES TOP-FLIGHT 
The Laboratory has some of the finest equip
ment available anywhere for research and 
development work. The Laboratory's loca
tion at White Oak, Silver Spring, Maryland 
is in an attractive and dynamic suburb of 
Washington, D. C .... an atmosphere con
ducive to the best of living and working 
conditions. 

Position vacancies exist for persons with 
Bachelor, Master or Doctoral degrees, with 
or without work experience, at starting 
salaries ranging from $5,335 to $8,955. 
These positions are in the career civil serv
ice. For additional information, address 
your inquiry to: Employment Officer, U. S. 
Naval Ordnance Laboratory, White Oak, 
Silver Spring, Maryland, Attention: DPE. 

•G& U.S. Naval Ordnance Laboratory 
White Oak • Silver Spring, Maryland 

Your Placement Office can inform you of the date our representative will visit your school. 
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SHAMROCK SEZ 
(Continued from page 32) 

"Oops, look like we forgot to 
fasten something." 

"Belch." 
"Gasp." 
"What are you gasping about 

John?" 
"I got my finger stuck in an 

indicator outlet." 
"Open the valve." 
"Is it out yet?" 
"And how." 
"Remember the experiment we 

did last week? 
"No." 
"Me neither, also." 
"Belch." 
"Well, anyway, the curve I 

plotted, had a shape just like my 
girl's figure." 

"That bad huh?" 
"Mine was square." 
"I plotted one that looked like 

a rip-saw blade." 
"That's the trouble, we can't 

decide what kind of a curve to 
draw before we write up the re
ports." 

"We might plot the color of the 
instructors hair as a function of 
time measured in light-years." 

"Who writes these experiments, 
anyway?" 

"I hear that they hire a guy 

from MIT who specializes in ex
tinct dialects." 

"No. They get them from obso
lete scie•nce fiction magazines." 

"I heard that when the wheels 
get together for meetings, the 
things that come up for discussion 
they can't figure out, they make 
a lab on." 

"Ex post facto." 
"George, what you doing?" 
"I'm putting things away, are-

n't we done yet?" 
"Get him." 
"Belch." 
"Plot that as a function of 

time." 
"Hey, which one of you is tak-

ing data?" 
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"I thought you were." 

"I thought he was." 

"We took turns, didn't we?" 

"We don't have any data yet." 

"We'll have to fudge that too." 
"What kind of a curve should 

we use this week?" 
"I've always had pretty good 

luck with the one with a sag in 
the middle." 

"Sort of hard to make up data 
with that one." 

"Let's use a straight line this 

time." 
"OK, we can use the other one 

next week." 
"What happened to Kid?" 
"He fainted, he said something 

grabbed him." 
"I tucked his pants cuff into 

the timer gears." 
"That's a pretty good joke, I'll 

have to remember it." 
"Where am I?" 
"Get off the floor and stop goof

ing off!" 
"Now he said, derive equations 

to fit each curve that you plot 
et cetera; ad nauseum." 

"I think we can find a couple 
formulas written on the walls in 
the men's head that should fit into 
this report." 

"Yah." 
"Eureka-I have found it!" 
"What you fool, a girl in the 

lab?" 
"No, a Bourbon tube gauge." 
"You got a wrench?" 
"I can use this on my new hot 

rod." 
Glossary 

Orgy-any Engineering lab. 
Slide rule-pocket calculator 

for making rough approximations. 
Marginal propensity-ask Pink

ney. 

ALWAY 5 OPEN TH .IS VALVE 

$LOWLY $0 THAT NO 

ME RC.URY E$C.APE$ FROM 

THE. MANOMETER TUBE 

a. 

"Son," said the father, "after 

four years of college you're noth

ing but a drunk and a loafer. I 
can't think of one good thing that 
it's accomplished." 

The son was silent for a mo

ment; then suddenly his eyes 
brightened. 

"Well," he said, "it's sure cured 
Ma of bragging about me." 

• 
Co-ed: "I'd like to see the cap-

tain of this ship." 
Sailor: "He's forward, Miss." 
Co-ed: "That's all right. This is 

a pleasure trip." 

• 
Which makes us think perhaps 

the trouble between capital and 
labor is that too many people are 
trying to get capital without the 
necessary labor. 

5o.y> 611/,e., 
'Ho~ Jo yo/A 
get to 
S·hp'1e"s 
.fro"' here. 1 

:,S'~c,-Ct'\I ,KJ yo" 10 ' /:,locks so.di. a"J 
"'1ake o. l«~t - NO - ·ho•" A!r014nd ,.,,, to 

l'i- bloc:Ju t\ort~J .._,.,_ 

Yolo\ k"•"" 1,11,«t l Y,1e ~11,t 
,,t io st~p1, ..... $ fr.MIi ~tt"~. fro-~ 
Coh\c Ot\ ltl fo.- .._.,,,J.,fe. •• " IV~7"'11i, 
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BULLARNEY 

It was one of mother's most 
hectic days. Her small son, who 
had been playing outside, came in 
with his pants torn. 

"You go right in, remove your 
pants, and mend them yourself." 

Some time later she went to s,ee 
how he was getting along. The 
torn pants were lying on the 
chair. The door to the cellar, usu
ally closed, was open and she 
called down loudly and sternly. 
"Are you running around down 
there without your pants on?" 

"No, Madam. I am reading the 
gas meter." 

• 
A draftee after his first night in 

an Army barracks was shaken by 
his platoon sergeant. 

"It's four-thirty," bellowed the 
sergeant. 

"F o u r - t h i r t y," gasped the 
draftee. "Man, you better get to 
bed. We got a big day tomorrow." 

• 
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 
bullets-all except a Scotsman 
who stood at the bar calmly fin
ishing his drink. 

"Well," snapped the gangster, 
waving his smoking gun. 

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

NOVEMBER, 1961 

Professor: "Tell us what you 
know about nitrates." 

Engineer: "I don't know much 
about them except that they're 
cheaper than day rates." 

An there was the heart-rending 
case of the man who spilt a whole 
bottle of hair restorer on his head 
and smothered before he could 
get to a pair of scissors. 

You MEAN You 
DON'T KNOW? 
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Pilot to Navigator: "What is our 
present position?" 

Navigator to Pilot: "Due to my 
extensive training in calculus and 
trigonometry, I have calculated 
our position to be seven miles due 
south of infinity." 

"" Skidding is the action. 
When friction is a fraction 
Of the verticle reaction 
Which won't result in traction. 

"" 1st E.E.: "Take hold of that 
wire." 

2nd E.E.: "This one? Okay." 
1st E.E.: "Feel anything?" 
2nd E.E.: "Nope." 
1st E.E.: "Then don't touch the 

other one. It's carrying 3,000 
volts." 

Prof.: "When the room settles 
down I'll begin my lecture." 

Engineer: "Why don't you go 
home and sleep it off?" 

"" A true lover of music is a man 
who, upon hearing a soprano 
voice in the bathroom, puts his 
ear to the keyhole. 

"" "Do you know what good clean 
fun is?" 

"No, what good is it?" 

"" And there was the freshman so 
dumb that he thought a logarithm 
was a lumber camp song. 
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E.E.: "I know all about elec
tricity. A politically minded ion 
hears that there is going to be an 
electron, so he goes to the poles 
and volts." 

"" "Frequent water drinking," 
said the specialist, "prevents you 
from becoming stiff at the joints." 

"Yes," said the Engineer, "but 
some of the joints don't serve wa
ter!" 

"" Sigma Phi: "Are you the bar-
ber who cut my hair last time?" 

Barber: "I don't think so. I've 
o·nly been here six months." 

"" She was the "Honey-Chile" m 
Dallas, 

The sweetheart of the bunch, 
But on the old expense account, 
She was beer, cigars and lunch. 

The day after finals, a dishev
eled Ch.E. walked into a phychi
atrist's office, tore open a cigar
ette, and stuffed the tobacco up 
his nose. 

"I see that you need some help," 
remarked the startled doctor. 

"Yeah," agreed the student. 
"Do you have a match?" 

"" Statistics show there are three 
classes of coeds: the intellectual, 
the beautiful, and the majority. 

"" Then there is the sad story of 
the EE who went nuts trying to 
hook up a Laplace transformer. 

"" Chem. Prof.: "I'll bet you wish 
I were dead, so you could spit on 
my grave." 

Chem. E.: "No, sir; I hate to 
stand in line." 

THE MISSOURI SHAMROCK 



An ROTC officer approached a 
young man sporting a neatly fit
ting green uniform and asked, 
"What's the eighth general or
der?" 

"I don't know," the fellow ad
mitted. 

"Have you ever been out for 
drill?" 

"Nope." 
"Don't you know enough to 

say 'sir' either? What outfit are 
you in?" 

"Me, I'm the Coca-Cola man." 
.,T. 

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 dis
gusted conductor picked up the 
Scot's suitcase and tossed it off 
the train just as they were cross
ing 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." 

.,T. 

Carol had been dating one man 
steadily for almost a year, and her 
mother was growing concerned. 

"Exactly what are his inten
tions? " she demanded. 

"Well Mom, I'm really not 
sure," Carol said. "He's been 
keeping me pretty much in the 
dark." 

.,T. 

"Who ever told that guy he was 
a prof? He might know it but he 
can't teach it. The trouble is that 
he is too far advanced. Every 
time he tries to explain some
thing, he gets so far off the sub
ject that no one understands any
thing about it. He oughta go back 
to the farm, or try teaching a 
more advanced course." 

"Yeah, I flunked the course 
' too." 

.,T. 

"Here, here, don't spit on the 
floor." 

"Why, does it leak?" 
.,T. 

We point with pride to the pur
ity of the white space between 
our jokes. 
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Tommy had found a stick of 
dynamite and having nothing bet
ter to do, he placed it beneath the 
family out-house and exploded it. 
Soon after, he was confronted by 
his angry father who asked if he 
knew who had done this deed. 
U p o n confessing, Tommy re
ceived the beating of his life. Now 
in tears, Tommy sobbed "But 
Dad, you said George Washing~ 
ton cut down a cherry tree and 
his father didn't punish him be
cause he told the truth about it." 

"Yes," his father replied, "but 
his father wasn't in the tree ei
ther." 

Salesman: "Sir, I have some
thing here that's guaranteed to 
make you the life of the party, 
allow you to win friends and in
fluence people, help you forge 
ahead in the business world, and 
in general make life a more pleas
ant place and invigorating ex
perience." 

Engineer: "I'll take a quart." 

.,T. 

"When you were courting me," 
Mrs. Recentwed complained, "you 
used to catch me in your arms 
every night." 

"Yeah," bassoed her disillu
sioned husband, "and now, I catch 
you in my pockets every night." 

\J 

A preacher at the close of his 
sermon discovered one of his dea
cons asleep. He said, "We will 
now have a few minutes of pray
er. Deacon Brown you lead!" 

"Lead?" cried Deacon Brown, 
s u d d e n 1 y awakening, "I just 
dealt!" 

.,T. 

A window washer related this 
experience to his friends: 

"One day I was cleaning a win
dow when a young woman en
tered and started to undress. She 
took off her shoes and stockings 
and then her dress, when sudden
ly the ladder broke." 

"What a calamity at a time like 
that," remarked one of the listen
ers. 

"It sure was,'' answered the 
window washer, "but what could 
you expect with twenty guys on 
the ladder?" 

He: "Please?" 
She: "No!" 

.,T. 

He: "Oh, just this once?" 
She: "I said definitely not!" 
He: "Oh, it won't hurt." 
She: "I said definitely not!" 
He: "Oh, shucks, Mom, all the 

other kids are going barefoot." 
.,T. 

Sunbathing is hard to explain. 
You either see it or you don't.
Boston Post 
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Typist: "But professor, isn't this 
the same exam you gave last 
year?" 

Professor: "Yes, but I've chang
ed the answers." 

• 
"Carry your bag sir?" 
"No, let her walk." 

• 
No man is completely worthless 

-he can always serve as a hor
rible example! 

• 
Some people have read so much 

about the harmful effects of 
smoking that they have decided 
to give up reading. 

• 
I come from a small town. They 

won't allow you to use electric 
razors there. When you plug 'em 
in all the trolley cars stop. 

Engineer: "Is this dance formal 
or do I wear my own clothes?" 

• 
What they mean when they say-

See me after class-(it has 
slipped my mind) . 

Pop quiz-(I forgot my lecture 
notes). 

I w i 11 derive-(formula has 
slipped my mind). 

Closed book quiz-(Memorize 
everything including the foot
notes) . 

0 pen book quiz-(Oil your 
slide rules and wind up your 
watch). 

Honor system-(a 1 tern ate 
seats). 

Do odd numbered problems
(the even numbered problems 
will be on test) . 

Briefly explain-(not less than 
1,000 words). 

SUPPORT THE 
ENGINEER'S CLUB 

Year's Membership $2.50 

includes FREE subscription to 

The Shamrock 

(Meetings First Monday of Each Month) 
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MY SLIDE RULE 
There are many like it but this 

one is mine. 
My slide rule is my friend. 
And I shall learn to love it like a 

friend. 
I will obey my slide rule. 
When my stick tells me that 5x5 

is 24.8, 
Then by god, five times five is 

twenty-four point eight! 
I will learn the anatomy of my 

slide rule, 
Though I die in the struggle, I 

will use every side, 
The black scale and the red, the 

inverted C and the inside out 
log. 

The reversed A and the mutilated 
D. 

I will master them all, and they 
will serve me well, they will! 

I will cherish my slipstick and 
never shall profanity sear its 
long, graceful mahogany limbs. 

My slide rule shall be my brother 
in suffering through long hours 
of midnight toil. 

We will work together, my slide 
rule and I. 

And on that great day when my 
slide rule and I have finished 
our appointed task and the 
problems are done and the an
swers are right, 

I will take that damn stick and 
have one hell of a fire, I will! 

• 
He had been walking with one 

foot on the sidewalk, and the 
other in the gutter, and he was 
not doi'ng so well. About a mile 
down the street he encountered 
a policeman. 

"You're drunk," snapped the 
latter. 

"Oh, is that what it is?" he re
plied. "Thank goodness, I thought 
I was lame." 

"You can't beat the system," 
moaned a student after looking 
at his semester grades. "I took a 
course in basket weaving for a 
snap elective and then two Nava
hoes enrolled and raised the curve 
so that I flunked." 
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Kodak beyond the snapshot. 
(random notes) 

■ ■ 

A IIHle x-ray news 

More precious than rubies is confidence 
in the importance of what one does for 
a living. One thing we do for a living 
is to manufacture x-ra y film. Unkind 
words are rarely spoken about society's 
need for x-ray film. Now we have news 
abo~t x-ray film and need to make it 
seem important. Easy. 

The first piece of news has it that 
Kodak x-ray film of high contrast and 
fine grain is now obtainable with emul
sion on one side only. Ties in to the 
current push for great structural strength 
in small mass. Load-bearing members 
are now getting so thin that putative 
flaws on their radiographs have to be 
checked out with a microscope. Since 
a microscope can focus on only one side 
of the film at a time, it's better to have 
the other side blank. Simple, yes; trivial, 
no. Manufacturing and distribution 
problems on our scale are rarely trivial. 

The second piece of news much 
exceeds the first in importance. You 
have been given estimates by various 
authorities of how much radiation you 
and your children can expect to soak 
up, barring disaster. You have been 
told how much to figure for medical 
and dental radiological examination 
over a lifetime. Meanwhile we have 
been quietly goofing up the statistics! 
We have been upping the response of 
the films. With the latest step, the same 
amount of examination requires half or 
a third as much radiation as before . 
Just privately rejoice a little at how the 
deal has been sweetened a bit for you, 
statistically. 

X-RAY FILM NEEDS GOOD PEOPLE 

To Johnl 

We are not alone in polypropylene. 
Seven other large and reputable com
panies are known to be playing in the 
game against each other and us. All we 
players must be very brave, hide our 
nervousness, and raise our glasses high 
in a toast to the m e mory of Senator 
John Sherman, who believed in the 
great public good that comes of free 
and untrammeled competition. 

(Other nations have ambitious poly
propylene plans of their own and are 
outproducing the U.S. in polypropylene 
right now in the aggregate. The peoples 
of the earth had better start making 
their artifacts out of polypropylene
and fast!) 

As the game gets under way, we hold 
certain strong cards. Our Tenite poly
propylene 

• Can be polymerized from propylene 
by two completely different processes of 
our own devising, both free and clear of 
the U.S. patents of others. 

• Comes in many flow rates. 

• Comes in the widest variety of repro
ducible colors. 

• Is exceedingly well fortified by our 
own antioxidants against oxidative dete
rioration. 

• Has " built-in hinge," i.e. tremendous 
fatigue resistance under flexure. 

• Weathers very well when extruded in 
monofilament for webbing and cordage, 
because of our own ultraviolet inhibitors. 

• Has high-enough softening temperature 
so that when it is extruded as sheet you 
can cook in it and yet on a yield basis it 
costs less than cellophane. 

POLYPROPYLENE NEEDS GOOD PEOPLE 

A lamlllar force 

Here is a picture of the basic amplifier 
used in photography. This 
amplifier can provide a gain 
of 109 • There is a genie in 
the bottle. Familiarity with 
him breeds not contempt 
but admiration. 

Once upon a time, it was 
customary to summon the genie by 
retiring to a little darkroom and pour
ing him out of his bottle into a white 
enameled tray. No longer does he 
demand such ceremonious treatment. 

Our wet friend now works unseen 
inside a box, responding to push but
tons. His very fluidity has been replaced 
by a kind of viscosity which need little 
concern the client, who merely inserts 
a probe into a disposable cartridge. 
When the work is done, the genie uses 
his private exit to the sewer. 

This newly announced Eastman 
Viscomat Processor does 36 feet of 
16mm film per minute. Not entirely by 
coincidence, this happens to be the rate 
at which film runs through a projector. 
The film spends about one minute in 
the processor. It emerges processed to 
standard commercial quality, ready to 
project . It can be stopped for seconds 
or days and restarted without loss of 
quality. Were we not so touchy about 
processing quality, the gadget would 
have been on the market long before. 

Note: Whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on . 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 

SOPH ISTICATED PHOTOGRAPHIC 

From vitamins to Verifax Copiers, 
plenty of lively careers to be mad e 
with Kodak in research, engineering, 
production, marketing. Address: 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 

Rochester 4 , N .Y. 



r One of a series ... I 
Interview with General E/ectric's Dr. J. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
1. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans• 
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

0. Could you give us some examples? 

A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for Generol Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. -The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled "Engineering's Great Challenge 
- the l 960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by addressing 
your request to: Dr. J, H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERALfj ELECTRIC 
All applicants will receive consideration for employment 

wHhout regard to race, creed, color, or national origin. 





A second sun: made in U.S. A. 

The sun produces energy through nuclear fusion-a gigantic 
hydrogen explosion that has been going on for more than 500 
million years. We may duplicate it. Scientists at Princeton 
University are experimenting with a Stellerator to attain con
trolled nuclear fusion that will produce endless energy from the 
hydrogen in sea water. The Stellerator is supported by 17 USS 
Quality Forgings that could be made from only one material 
-a new, non-magnetic Stainless Steel called Tenelon, devel
oped by United States Steel. 

Although the Stellerator is strictly experimental, there would 
be no nuclear programs of any type without steel. The very 
heart of an atomic generating plant-the reactor vessel-must 
be steel, whether it's the power plant of a nuclear submarine 
or a commercial generating station. In addition to the reactor, 
the power station literally bristles with tons of special steels 
developed in the laboratories and produced in the mills of 
United States Steel. If nuclear power is the door to America's 
future, the key is steel. America Grows With Steel. 

For information about the many career opportunities, including 
financial analysis or sales, write U.S. Steel Personnel Division, 
Room 6085, 525 William Penn Place, Pittsburgh 30, Pa. U. S. 
Steel is an Equal Opportunity Employer. 

USS and Tenelon are registered trademarks 

United States Steel ~ 
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Editorial 

Christmas is the season to rejoice, to venerate the past, and to hope for 

the future. There are as many ways to celebrate Christmas as there are 

people, yet things are pretty much the same. It seems quite incongruous 

that in this modern day where facts and figures dominate the scene a simple 

story of faith and brotherhood has endured for so long. 

It is quite fitting that we, as engineers and the shapers of our future, 

pause to reflect on some of the basic purposes of life. We are not blessed 

with the opportunity to learn simply how to find out methods by which we 

may reign supreme to fellow man, but we are simply to find ways by which 

man may better provide a good life for his fellows. Too often science ne

glects facts that would tend to uphold the conviction that there is a Creator 

who has the answer for the future destiny of man and the universe. We must 

reverse this tendency if the spirit of brotherhood is to prevail. The basic 

spirit of brotherhood is the very foundation of civilization, without it all is 

chaos. 

May this Christmas season find all of you happy and possessing the 

spirit of brotherhood. There is an indescribable feeling to be realized by 

outw0rdly practicing your innermost thoughts. Try it, you may be surprised. 

AKR 
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PRODUCTS FOR THE AMERICAN ROAD • THE FARM • INDUSTRY • 
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Like about 239,000 miles if you're part of the 
scientific team at Ford Motor Company's 
Aeronutronic Division in Newport Beach, 
California. 

A leader in missile development, Aeronu
tronic was assigned to build the U.S.'s first 
moon capsule for the NASA Ranger lunar 
exploration program. This 300-pound instru-

. mented package will be launched by a larger 
spacecraft for impact on the moon's surface 
where it will transmit computer data to earth. 

Meanwhile, back on this planet, men and 
ideas are in constant motion at Aeronutronic, 
planning scientific break-throughs which will 
effectively transform new concepts into practi
cal products for industry and defense. 

Aeronutronic has been awarded prime 
contracts for the Air Force "Blue Scout" 
rocket-space program; the development of 
DECOYS in the Air Force ICBM program; 
SHILLELAGH surface-to-surface guided mis
siles for the Army. 

Ford Motor Company recognizes the vital 
relationship of science to national security. 
Through our Aeronutronic Division sup
plemented by our scientific research and 
engineering facilities at Dearborn, Michigan, 
we actively support 11:lng•range basic research 
as an indispensable source of today's security 
and tomorrow's products. This is another 
example of Ford's leadership through 
scientific research and engineering. 

AND THE AGE OF SPACE ~ 
MOTOR COMPANY 

The American Road, Dearborn, Michigan 
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Good reasons why I 

chose American Oil 

by f)aa~ 
"Here you're treated as an individual. The Com
pany respects and recognizes individual achieve
ment. The work is challenging and affords the 
chance to use your own ingenuity." 

That's Don Anderson talking, 31-year-old 
mechanical engineer engaged in testing lubricants 
at American Oil Company. Don spent six years 
in the military service prior to earning his 
Bachelor of Science degree at the University of 
Illinois. Don, the father of two children, explains, 
"The routes to the top are many and varied. 
There's plenty of opportunity for advancement 
-and that's the best kind of job security I can 
think of." 

The fact that American Oil attracts talented 
college graduates like Don Anderson may have 
special meaning to you as you plan your career. 
Don is one of many young scientists and engi
neers at American Oil who are growing profes
sionally in a wide range of research projects. 
There are challenging opportunities in many 
areas. Chemists, chemical engineers, mechanical 
engineers, physicists, mathematicians and metal
lurgists can find interesting and important work 
in their own fields. 

For further details about the rewarding career 
opportunities at American Oil Research and 
Development Department, write to: D. G. 
Schroeter, American Oil Company, P. 0. Box 
431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation-induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missiles • Design and economics: 
New uses for present prod.111:ts, new products, new processes • Cor
rosion mechanisms • Development of new types of surface coatings. 

STANDARD OIL 
DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY (INDIANA) 
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N EVER before in the history 
of mankind has engineering 

scientific knowledge and know
how been so important and so 
highly regarded. Scientists, with 
the aid of engineering ·• l!.esearch 
and the application of basic engi
neering principles, are making 
great strides forward in conquer
ing the universe. 

Often the undergraduate engi
neering student asks "How in this 
age of Science and Technology 
will I use my training in Engineer
ing Drawing? Isn't the work of 
the future engineer to be almost 
entirely that of analysis and calcu
lations?" The answer to this ques
tion is the purpose of this article. 
Let us look at some of the possible 
ways in which the engineer can 
use his knowledge of Engineering 
Drawing. 

The engineer of the future 
will, as has the engineer of the 
past, do a great deal of calculating 
and analyzing of data. Design is 
based upon, and verified by, 
calculations of strength, size and 
position. Once a new idea or de
sign is conceived, some method 
must be used to express it. When 
words are •inadequate, the repre
sentation of this idea graphically 
is the most logical means of ex
pression. This is the engineer's 
means of communication - a 
graphical communication. Na
tional boundaries are no barrier. 
A common means of communica
tion exists between all men. 
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Engineering Drawing 

Professor Alfred Gaskell 
Mechanical Engineering Department 

In addition to the Space Age 
engineering requirements, Ameri
can companies manufacturing pro
ducts for civilian use make mil
lions of new design drawings each 
year. Fortunately, not all of these 
need be made by graduate engi
neers, but to a large extent the 
making of these drawings is di
rected and supervised by graduate 
engineers. Here the engineer has 
a chance to apply his technical 
knowledge to reduce size and cost, 
to improve efficiency and to 
create a new and better product. 
His knowledge of men, materials 
and methods are reflected in the 
design drawing. 

Graphical solutions may pre
cede lengthy mathematical com
putations to check the worka
bility of a new proposal, or to 
determine an approximate cost. 
The details can then be worked 
out accurately later. Graphical 
solutions may also be used as a 
quick check on mathematical cal
culations. Graphical accuracies of 
+1% are readily obtainable. A 
knowledge of graphical repre
sentation is essential to space con
ception. Engineering terms and 
applications are encountered and 
identified. True distance, true 
size and space relationship are 
visualized and understood, and 
easily obtained. Graphical solu
tions are not intended to replace 
analytical solutions, but rather to 
supplement them. Sketches may 
be employed to help visualize the 

line of action of a force, or the re
action of a force applied to a 
structure. A quick sketch may be 
used to explain the idea the engi
neer has in mind. 

Engineering Design is the 
graphical expression of a new 
concept, or a new arrangement of 
existing methods and materials to 
perform a specificed fu·nction. To 
be successful, an engineer must be 
able to express his ideas in vari
ous forms. Graphical expression 
of ideas is one of the forms most 
widely used by practicing engi
neers. De~igns may involve 
sketching, checking, or supervi
sion of personnel doing the actual 
board work. It requires a good 
background in all engineering 
subjects. 

To understand our use of the 
term Engineering Drawing, let us 
define this and related terms. 

MECHANICAL DRAWING is exact
ly what the name implies. It is 
the mechanical manipulation of 
the tools to make a drawing, 
either from a given object or of 
an existing drawing. Understand
ing and individual originality are 
not usually emphasized. We think 
of it being taught on the high 
school le.vel because of insufficient 
background on the part of the stu
dent to do more advanced work 
or to understand the theory in
volved. It is largely formal scale 
drawing. 

ENGINEERING DRAWING involves 
the understanding of basic theory 
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(ll Space Age Engineering 

and principles. The process is no 
longer mechanical, since an under
standing of why is now involved. 
Technical sketching is included, 
more advanced material is 
studied, and engineering terms 
and applications are involved. 
There is a departure from the 
formal type drawing emphasizing 
excellent line work and lettering 
to a niore informal type, stressing 
understanding and application, 
with less emphasis on line work 
and lettering. Engineering pro
cedures are introduced, and engi
neering habits are developed. 
Drawing now becomes a medium 
for self-expression of new and 
original ideas. The objects drawn 
depart from the single unit cut
block problems to drawings of 
non-existant engineering parts. 
This is Engineering Drawing, a 
useful and essential tool for the 
engineer. 

ENGINEERING GRAPHICS is a 
widely, but loosely, used term. It 
is used to cover almost everything 
expressed graphically in engineer
ing. In general usage it departs 
from design drawing and deals 
more with alignment charts, 
nomographs, graphical calcula
tions and the like. It is of neces
sity based upon, and includes, 
Engineering Drawing. 

The engineer has long stood 
apart from other professional peo
ple in that he uses two languages, 
the spoken and the graphical. As 

DECEMBER, 1961 

a practicing engineer he will use 
his graphical language in many 
ways. He will use drawings in 
one form or another, and to a 
large degree to obtain data and in
formation for his calculations, 
analysis and decisions. Whether 
he is to actually work on the de
sign board is of little consequence. 
To be successful he must be suf
ficiently versed in this language 
to express himself clearly and to 
understand this means of expres
sion by others. 

All engineering graduates as
pire towards a supervisory job, 
and rightly so. Can you visualize 
a supervising Civil Engineer who 
cannot read a bridge design draw
ing; an Electrical Engi!leer who 
cannot read a circuit diagram or 
a switchboard installation; a Me
chanical Engineer who cannot 
interpret a hydraulic pump de
sign or a control mechanism draw
ing; or a Chemical Engineer who 
cannot interpret a piping diagram 
for a distillation process unit? 
This is the ENGINEERING part 
of Engineering Drawing. 

The future of Engineering, and 
the Engineer, has never been 
more challenging. Entirely new 
ideas and new concepts must be 
forthcoming. Old ideas and meth
ods must be revamped and 
brought up to new standards. To 
think that the engineer can con
ceive the idea and delegate the 
exact graphical expression of this 

idea to a draftsman or technican 
is foolhardy. These men are not 
adequately trained to handle the 
d e s i g n requirements. Mathe
maticians a:nd Physicists still look 
to the engineer to put their ideas 
into workable and economically 
feasible designs. The expression 
of the engineer's ideas may be 
through technical sketches or 
formal scale design drawings, or it 
may be to evaluate such ideas of 
others, but beyond question he 
will find need and use for his 
Engineering Drawing knowledge. 
Graphical expression is no differ
ent than the other forms of com
munication. Those who under
stand it use it. Many do not use 
it because they do not understand 
it. 

We find the need today to place 
more technical subjects in our 
e n g i n e e r i n g curriculum. We 
would like to think that the need 
for drawing training has passed, 
that designers are being replaced 
by drawing machines, program
ming devices and magnetic tapes. 
Much has been done in this re
spect. Much remains to be done. 
But even in the future, the origi
nal idea must be conceived in the 
mind of the engineer, and will 
need to be expressed graphically 
by the hands of the engineer. The 
better his knowledge and under
standing of Engineering Drawing, 
the better are his chances for ad
vancement. 
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Relativity 
And Engineering 

THE theory of relativity has 
only recently become of great 

interest to engineers. This theory, 
which states that all motion must 
be considered as relative motion, 
inplies that the fundamental New
tonian concept of constant mass is 
only a good approximation when 
low velocities are involved. Al
though these Newtonian relations 
have, for many years, been ade
quate for engineering theory and 
practice, relativity shows us that 
they will produce errors as the 
velocities involved approach the 
speed of light. 

Tremendous velocities neces
sitating the use of relativistic rela
tions occur primarily in two fields, 
the motion of subatomic particles, 
and the projected motion of space 
vehicles of the future. 

Although subatomic research is 
primarily the concern of the 
physicist, the design of particle 
accelerators, such as cyclotrons, is 
left to the engineer. Some knowl
edge of relativity is, therefore, 
necessary for this type of design 
work. 

In the field of space vehicles, 
where the proposed vehicles are 
often propelled by ions or atomic 
power, velocities high enough to 
require relativistic relations are 
also encountered. Even if the ve
hicle itself does not actually ap
proach the speed of light, the pro
pelling particles will. Naturally, 

engineers are concerned with the 
design and use of such space ve
hicles. 

To the engineer, the purely 
theoretical aspects of relativity 
are of less interest than the differ
ences in behavior of physical sys
tems as predicted by relativistic 
relations and by Newtonian con
cepts. Of primary interest to the 
engineer, however, is the actual 
physical behavior of systems due 
to varying mass and high velo
cities, followed by the behavior of 
systems due to the variable time 
aspect of relativity. 

Newtonian mechanics states 
that mass is a fundamental con
stant for a given body, and that 
the acceleration given that body 
by an applied force is equal to the 
magnitude of the force divided by 
the mass of the body. The theory 
of relativity, on the other hand, 
states that mass is not constant, 
and regardless of the force ap
plied, a body cannot be acceler
ated beyond the speed of light. 

Perhaps the most important as
pects of behavior, as predicted by 
the theory of relativity, is the 
prediction that the mass of ah 
object will increase to infinity as 
the velocity of the object ap
proaches that of light. This fact, 
in the case of subatomic particles, 
is a key factor in the design of 
particle accelerators such as 
cyclotrons and betatrons. The 

STEVE DOWDY, '63 

basic equation relating mass to 
velocity is where m is the "rela-

m= 
(1 - (v/c)j ~ 

tivistic" mass of the body in mo
tion, m 0 is the rest mass of the 
body, vis the velocity of the body 
(relative to the observer) and c is 
the velocity of light. Thus as the 
velocity of a body approaches that 
of light, the fraction v 2 / c2 ap
proaches unity, and the denomi
nator of the relation approaches 
zero. If the Newtonian equation 
relating force and acceleration 

F=ma 
is evaluated at m = oo, it is clear 
that even the smallest acceleration 
would require a force of infinite 
magnitude. But, by definition, an 
infinite force is impossible. There
fore, the speed of light can never 
be reached or exceeded. 

Probably the most familiar equ
ation of the theory of relativity is 

E=mc2 

where E is the total energy of a 
body, mis. the relativistic mass of 
the body, and c is the velocity of 
light. If, for a body in motion, 
the mass m is written in terms of 
the rest mass m 0 , the equation 
becomes (by binomial expansion) 

E = m cz + ½ra vz + 
0 0 

(3/8)m vz(v/c) 2 + ••••••• 
0 

(Continued on page 12) 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems plus 
secondary power equipment. Complete, integrated 
systems ( such as those pictured above) are under 
study at Garrett's AiResearch Manufacturing 
Divisions. Their design reflects 20 years of leader• 
ship in airborne and space systems, including 
NASA's Project Mercury life support system. 

Other project areas at Garrett include: solar 
and nuclear power systems for space applications; 
electronic systems, including centralized flight 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting several months 
in diversified areas is available to every newly
graduated engineer to aid in his placement. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development projects. 

For further information about a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE GARRETT CORPORATION • AiResearch Manufacturi ng Divisions • Los Angeles 45, 

California• Phoenix, Arizona• other divisions and subsidiaries : Airsupply-Aero Engineering 

AiResearch Aviation Service • Garrett Supply• Air Cruisers • Ai Research Industrial • Garrett 

Manufacturing Limited • Marwedel • Garrett International S. A. • Garrett (Japan) Limited 
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A. sewage-tight joint in 10 seconds 
Dickey Coupling-~oletes all other types of jointing 

Dickey Coupling/Pipe can be jointed 
in about the time it takes to light up 
a cigarette ... without mixing com
pounds or waiting for joints to set. 
Impossible? No ... and here's how: 

To complete a joint, you simply 
wipe off the Coupling, brush on lube
compound and push the pipe to-

gether. The job is done ... ready for 
backfilling. You have locked out in
filtration and roots ... eliminated 
extra operating costs at pumping sta
tions and at the treatment plant. 

Write today for information on 
how to build tight sanitary sewers 
with Dickey Coupling/Pipe. 

Providing improved sanitation for better living 

IC K Ev sanitary 

_ _ salt-gl_azed 
clay pipe 

"Vv. S. DICKEY CLAY MFG. CO. 

Birmi~iham, Ala .• Chattanooga, Tenn . • Kansas City, Mo. • Meridian, Miss. , St. Louis, Mo . • San Antonio, Tex . • Texarkana, Tex.-Ark. 

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

RELATIVITY 
(Continued from page 10) 

It is readily apparent that at low 
velocities, the third and all suc
ceeding terms will be negligible. 
The first term, mc2, is the- atomic 
energy of the mass at rest and 
will not contribute to the energy 
of the body if it is not affected by 
anything but a velocity. When 
these terms are omitted, the equa
tion reduces to the Newtonian 
equation for kinetic energy 
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E= ½mv2 

But as velocities are increased, 
the third, fourth, and all succeed
ing terms will not be negligibly 
small, and must be considered 
when calculating the total energy 
of a body in motion. 

Theory of relativity also states 
that time passes at different rates 
on bodies moving at different 
velocities relative to the so-called 
fixed stars. This aspect, too, is 
insignificant at normal velocities 

but becomes extremely important 
at high velocities. This means 
that if a person were to take a trip 
of one thousand light years, at a 
velocity approaching that of light, 
he would return to find that the 
earth had aged one thousand 
years, although the space traveler 
might very well have aged less 
than one year. This means that if 
a space ship could be built which 
would closely approach the speed 
of light, there would be no limit 
to the distance that could be 
traversed in a passager's lifetime. 

In the calculations of the future, 
these concepts will become in
creasingly important because of 
increasing velocities. In these 
calculations the Newtooian rela
tions will _become grossly errone
ous because of . the variations of 
mass and time '/.is ;~elocities in
crease. At the tremendous veloci
ties made necessary by space 
travel, mass will not be a funda
mental constant of a body, .and 
time will become a fourth dimen
sion necessary in the calculations 
of the predicted behavior of sys
tems. 

The theory of relativity has 
been largely verified through sub
atomic experimentation, although 
it is not yet university accepted. 
This experimentation has proved 
that a constant force does not pro
duce a constant acceleration, and 
has shown that radioactive decay 
proceeds at a slower rate at high
er velocities. With these applica
tions in mind, it is easily seen that 
the theory of relativity will soon 
become of much more than 
academic interest to engineers. 

"What steps would you take in 
determining the height of a build
ing using an aneroid barometer?" 
read a question in a C.E. exam. 

One sfudent replied: "I would 
lower the barometer on a string 
from the roof and then measure 
the string." 

• • 
Math Prof.: "Give . me an ex-

ample of an 'imaginary spheroid." 
E.E.: "A rooster's egg." 
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Our new plastic stops 
a 30-cal. bullet cold 

(he hopes) 

That plastic sheet is a scant 5/8" 
thick. But it'll stop a bullet in its 
tracks. Splaaaat. 

Our model is actually one of the 
inventors, John J. Aclin. He knows 
it's infallibly bulletproof (but still 
finds the concept a bit hard to 
believe). It does work. Really. And 
the plastic scales in at 1/7 the weight 
of steel. 

In addition to our bullet-stopping 
plastic, we're working on quite a few 
other "unbelievable" projects. 

Like converting common clay into 
alumina (already a laboratory reality, 
now in the pilot plant stage). 

Like a shotgun barrel made by 

winding 500 miles of glass fiber 

around a thin steel liner (now bagging 
its share of game around the world). 

Like developing more powerful 
liquid missile fuels (will Olin 's hydra
zine get us to the moon?). 

And getting back to Earth, a chem
ical agent that arrests grass growth 
(a long range project that lawn own
ers are rooting for). 

Because we're moving so rapidly, 
promising graduates enjoy unique 

O lin 
"An Equal Opportunity Employer" 

career opportunities with Olin. 
Research gets a healthy budget and 
research people, a healthy climate. 

Most of our research facilities are 
consolidated in the new Olin 
Research Center in New Haven, 
Conn. Where scientists, engineers 
and technicians work with the men, 
the equipment and the responsibili
ties that can bring them to full poten
tial quickly. 

For further information on career 
opportunities, the man to contact 
is Charles M. Forbes, College 
Relations Officer, Olin Mathieson 
Chemical Corporation, 460 Park 
Avenue, New York 22, New York. 

CHEMICALS• INTERNATIONAL• METALS• ORGANICS• PACKAGING• SQUIBB• WINCHESTER-WESTER?'• 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FDR VIRTUALLY 

FUEL CELLS 
MACH 3 
MAGl\iF.TOHVDRODVNAMICS 

SATURN 
NUCLEAR 
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EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines , new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-electric conversions ... hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers- and scientists . Your degree? It can be in: MECHAN[CAL lill AERO
NAUTICAL !Ill ELECTRICAL lill CHEMICAL and NUCLEAR ENGINEERING 
11 PHYSICS mi CHEMISTRY lill METALLURGY lill CERAMlCS 1111 MATHE
MATICS lill ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 
and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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Engineering News 

WESTINGHOUSE FANS SUPPLY 
AIR TO SUPPORT UNIQUE 

STRUCTURES 
Blower fans manufactured by 

the Sturtevant division of West
inghouse Electric Corporation are 
being used in unique air struc
tures manufactured by the CID 
Air Structure Company of Chi
cago, Ill. The air structures are 
multipurpose buildings construct
ed from a single vinyl membrane 
anchored to the gi;ound and held 
erect by a large volume of low 
pressure air. 

The air for each structure is 
supplied by two fans that operate 
continuously. Each delivers 15,-
000 cfm of air at 1-inch static 
pressure. The units were speci
fied because of their high volum
etric capacity which makes them 
compact and easily transportable. 

A 40-by-80-foot air structure 
can normally be erected in less 
than one day or taken down in 
½ day. It takes about ½ hour to 
inflate this smaller size structure 
with the Vaneaxial units. Larger 
sized structures are also available. 

The CID air structures are 
ideally suited for use as ware
houses, meeting halls, swimming 
pool covers, forms for sprayed 
on concrete, winter construction 
shelters, etc., either as permanent 
or temporary facilities. 

This 40x80-foot CID air struc
ture is being used as a warehouse 
for finished products. The two 
Vaneaxial fans built by the Stur
tevant division of Westinghouse 
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Electric Corporation operate con
tinuously to supply air at low 
pressure to support the structure. 
Each fan supplies 15,000 cfm at 
1-inch static pressure. 

SCIENTISTS DEVELOP 
SUPERSENSITIVE ELECTRONIC 

'SNIFFER' 
Our sense of smell is sensitive 

enough to detect certain odors in 
concentrations as little as one part 
in a million parts of air. 

But the scientists at the West
inghouse r e s e a r c h laboratories 
have developed an electronic 
"sniffer" that is even more sensi
tive and much more accurate. 

It not only detects, but exactly 
measures, concentrations of gases 
as low as one part in 10 million 
parts of air. 

In contrast to the human sense 
mechanism, odor has nothing to 
do with its operation. 

Called an electronegative gas 
detector (EGAD), the new in
strument was developed primar
ily to detect and measure the con
centration of a gas called sulfur 
hexafluoride (SF 6). 

This gas is a·n inert, odorless, 
colorless, nonconductor of elec
tricity. It is sealed under pressure 
inside high-voltage electrical ap
paratus, where it provides elec
trical insulation or is used to 
quench electric arcs. 

One use of the sniffer is to lo
cate minute leaks through which 
the SF 6 gas might escape. It also 
measures the trace amounts of 
any leakage. 

BOB STEIERT, C.E. '62 

The instrument can detect a 
leak so small that the escaping 
gas, in an entire year, would fill 
only the space inside a pack of 
cigarettes. 

The new detector, the Westing
house scientists reported, uses the 
v e r y same electron-capturing 
ability of SF 6 as does the equip
ment it is designed fo monitor. 

Essentially, the instrument 
takes in air suspected of contain
ing SF 6 , bombards it with elec
trons, and sorts out the SF 6 by 
its extra tendency to attract the 
electrons. 

The electron-hungry SF 6 mole
cules form ions that are less mo
bile than others that may be pres
ent. Therefore, they lag behind 
when the ions are electrically at
tracted to a positive terminal, or 
anode. This time (phase) delay 
is read at the anode by a meter 
calibrated directly in parts per 
million of SF 6• 

Air is drawn into the instru
ment through a probe that is con
nected to a small air pump. The 
electrons which bombard the air 
sample are released from a sensi
tive surface (silver sulfide) by 
ultraviolet light coming from a 
small 4-watt lamp. Transistorized 
electronic circuitry completes the 
essential elements of the detector. 

A unique feature of the new 
instrument is its use of thermo
electric cooling, man's newest and 
most advanced method of refrig
eration. 

(Continued on page 18) 
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Bright futures in data transmission at W. E. 

New engineers with initiative who can meet Western Elec
tric's high standards are offered many exciting career oppor
tunities with our company in data processing development 
work as it relates to communications. 

~ For example, Western's engineers - working closely with 
Bell Telephone Laboratories-have solved development and 
manufacturing problems connected with the Bell System's 
new DATA-PHONE Data set (made by Western Electric). 
DAT A-PHONE service lets business machines, such as com
puters, "speak" to each other in a language of numbers and 
symbols over existing telephone communication networks. 
This represents a tremendous boon to business; and conse
quently, it is estimated that some day there may be more 
machine talk than people talk using telephone lines. 

Of course, data communications is only one of many re
warding career areas that await you at Western Electric. 
Here are just a few of the others: electronic switching ... 
solid state electronic devices . . . microwave radio relay 
... computer-programmed production lines ... solar cells ... 
optical masers ... futuristic telephones. 

We need high-caliber, forward-thinking engineers now to 
help us transform these plans into realities or to work with 
us in scores of other key communications areas. Your future, 
the future of Western Electric, and the future of America's 
communications - could well depend on your first career 
connection. 

Challenging opportunities exist now at Western Electric for electrical, 
mechanical, industrial, and chemical engineers, as well as physical 
science, liberal arts, and business majors. All qualified applicants will 
receive careful consideration for employment without regard to race, 
creed, color or national origin. For more information about Western 
Electric, write College Relations, Western Electric Company, Room 61 OS, 
222 Broadway, New York 38, New York. And be sure to arrange for a 
Western Electric interview when our college representatives visit your 
campus. 

We.itertt Electric 
~ 

MANUFACTURING AND SUPPLY ~ UNIT OF THE BEU SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.: Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; ·Buffalo, N. Y.; North Andover, 
Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation, Skokie, Ill., and 
Little Rock, Ark. Also Western Electric distribution centers in 33 cities and installation headauarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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ENGINEERING NEWS 
(Continued from page 16) 

Because excess water vapor in
terferes with the SF 6 measure
ments, it must be partially con
densed out of the incoming air 
sample to give a uniform humid
ity level. 

The SF O sniffer passes the air 
through a tiny thermoelectric "re
frigerator," or humidistat, one
third of a cubic inch in volume. 
Cooling results simply from the 
flow of electricity through a junc
tion of solid semiconductor ma
terials, and is controlled auto
matically to within one-fortieth of 
a degree Fahrenheit. Humidity 
control is within one-tenth of one 
percent. 

No conventional cooling system 
could possibly be constructed on 
so small a scale nor could it be 
controlled so accurately. 

Model ICF-6 Research Ion 
Counter is a companion instru
ment for measuring positive or 
negative air ion concentrations in 
an environmental space. The ion 
mobility cut off at this instrument 
is nominally set at 0.05 cm/ sec/ 
volt/ cm but is adjustable to per
mit a survey of the mobility and 
size distribution of the ions being 
counted. A recorder permits a 
continuous record of ion count. 

FASTER COLOR FILMS AID 
AMATEUR ASTRONOMERS 

Amateur color photography of 
a u r o r a or "northern lights," 
planets, and nebulae, made pos
sible by new higher-speed films, 
was described (August 12) by 
George T. Keene of Eastman 
Kodak Company. 

Keene said amateurs can now 
make pictures of Mars, showing 
its typical g'reeft markings and 
planetary rotation, and of Jupiter 
with its colorful bands and zones. 
High-speed color films make it 
possible to take such pictures 
through a telescope with expos
ures as short as a half second, he 
said. 

The Kodak scientist also told of 
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effects in photographic emulsion 
from the hours-long exposures re
quired for such subjects as nebu
lae-luminous clouds of hydrogen 
gas in outer space. 

A nebula in the constellation 
Orion appears greenish-blue to 
the eye but records pink in a 
photograph because of the differ
ent color sensitivity of film. If an 
observer could move close enough 
to see the color without a tele
scope, it would probably appear 
an iridescent pink-a mixture of 
the wavelengths perceived by the 
eye and those recorded on film. 

Film color changes due to long 
exposure to "white light" objects, 
such as distant stars, can be cor
rected by using a red filter. 

An ordinary camera with an f/ 2 
lens and 2-inch focal length is 
suitable for color pictures of the 
aurora or "northern lights." Such 
pictures can be made with ex
posures of from 10 to 60 seconds, 
depending on the motion and 
brightness of the display. 

Photo- Courtesy West: :,;hous~ 

'MOLECULAR SLIDE RULE' 
Scientists at the Westinghouse 

research laboratories have dem
onstrated a U'nique electronic de
vice which might best be de
scribed as a "molecular slide 
rule." The tiny device electron
ically performs multiplication and 
division by a process similar to 
that used in the familiar mechan
ical slide rule so widely used for 

mathematical calculations. 
Yet the new multiplier-divider 

has no conventional electronic 
components or circuitry. 

It is simply a solid slice of sili
con about the size of the head of 
a thumbtack and as thick as a few 
sheets of paper. 

The molecular slide rule is the 
latest subsystem, or functional 
electronic block, to be demon
strated by Westinghouse through 
the principle of molecular elec
tronics. 

Molecular electronics is a prom
ising new approach to electronic 
systems. 

It does away with traditional 
circuits built from arrays of elec
tronic components such as tubes, 
transistors, resistors, and the like. 

Instead, the same function is 
performed by rearranging the 
internal structure of a solid 
semiconductor crystal. Electronic 
behavior occuring within or be
tween regions in the crystal gives 
the same effect as an entire elec
tronic circuit (subsystem), or 
even a whole system. 

The multiplying and dividing 
function performed by the new 
functional block is equivalent to 
that done by an array of four 
separate diodes, or three diodes 
and a transistor. The functional 
block, however, is capable of 
greater accuracy than the assem
bly of individual components. 

The new functional electronic 
block multiplies by adding to
gether voltages that are log
arithms of the quantities to be 
multiplied. The logarithm of a 
number is the power to which a 
fixed base number (usually 10) 
must be raised in order to equal 
the number ( called the antilog
arithm). 

A slide rule is .mar!ced off in 
logarithmic scales and is labeled 
with the corresponding antilog
arithms. To multiply two num
bers, the sliding and fixed scales 
are adjusted to add their log
arithms. The product, or antilog
arithm, is then read directly from 
the instrument. 
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The molecular slide rule per
forms in a similar way, but elec
tronically by means of semicon
ductor junctions. An electric 
current fed into a_ junction gives a 
voltage across the junction pro
portional to the logarithm of the 
current. An input of two currents 
into two junctions gives a voltage 
which is their logarithmic sum. 
The antilogarithm, measured at 
the output of the functional block, 
is the product of multiplying them 
together. 

Just as in a slide rule, division 
is the opposite process. The cur
rents are fed into the multiplier
divider in such a way that their 
two logarithms subtract instead 
of add. 

Used for multiplication or divi
sion, the new device has an input 
range of 10 to one and an output 
range of 100 to one. Its accuracy 
in multiplying, dividing is within 
five percent. 

STEAM LABORATORY 
DEMONSTRATION UNIT 

A new aid for college engineer
ing students called the steam lab
oratory demonstration unit is 
now available from the Westing
house Electric Corporation. The 
unit demonstrates the application 
of thermodynamic principles in
volved in steam turbines used for 
electric power generation. Among 
the characteristics that can be 
shown are efficiency, flow-load 
performance, and the effects of 
in 1 et pressure-temperature and 
back pressure variations. 

This new unit was designed to 
meet a need for smaller, more 
compact equipment for the lab
oratory and lecture room, without 
sacrificing accessibility and vis
ibility. 

A turbine-generator set consist
ing of a 3750-rpm, 110-volt, d-c 
generator driven by a single-stage 
2-row, impulse-type steam tur
bine is the key component of the 
new unit. 

The speed control governor is 
a direct acting mechanical type 
with six to eight percent speed 
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regulation. A m a n u a 1 speed 
changer controls the operating 
speed independently of the speed 
control governor. The turbine is 
protected from overspeed by a 
special trip. 

The generator is self-excited 
and has a compound wound field. 
Other major components of the 
new unit are a four pass surface 
condenser with extra large hot 
well, an electric condensate pump, 
an air ejector, an electric steam 
superheater and associated con
trols, and a power panel. 

Photo-Courtesy Westinghouse 

Measuring d e v i c e s furnished 
with the unit are a throttling ca
lorimeter mounted in the inlet 
steam line, and a rotameter, ven
turimeter and domestic water me
ter mounted in the circulating 
water line. Pipe tap connections 
are provided for pressure and 
temperature measuring instru
mentation. 

The unit measures 5-11/ 12 feet 
long, 3-2/ 3 feet wide, 5-7 / 12 feet 
high and weighs approximately 
1650 pounds. The unit can be 
easily moved since it is provided 
with heavy-duty casters. 

We understand that one of the 
boys over in the E. E. department 
is trying to calculate what the 
speed of lightning would be if it 
didn't have to zig-zag. 
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Chance Co. at Centralia, Mo. Society News 
bers voted to have a dinner-dance 
at the Tiger Hotel at 6:30 p .m., 
Saturday, D e c ember 2, 1961. 
Price of the tickets was to be 
$4.00 per couple. Bob Callis was 
appointed chairman of the dec
orations committee, and Pat Har-

Lloyd Muench introduced Doc
tors Schuder and Randall of the 
University Medical Cente:c who 
gave very interesting talks on 
"Bio-Medical Electronics." 

The meeting was adjourned and 
refreshments served. 

AIEE-IRE 
UNIVERSITY OF MISSOURI 
A regular meeting was held on 

November 14, 1961 with Chair
man Marvin Jostes presiding. 
Minutes of the previous meeting 
were read and approved. 

The treasurer reported a bal
ance of $61.00. 

There were 43 student AIEE, 
5 national AIEE and 21 student 
IRE members present. 

The chairman reported that the 
membership drive had netted 37 
new members. 

Pat Harris made a report con
cerning the possible dinner-dance 
to be sponsored by the branch. 
After some discussion, the mem-

• ris was named chairman of the 
ticket and music committee. 

It was moved and seconded that 
the branch purchase one-half page 
in the Savitar from the Engineer
ing Club for $20.00. The motion 
carried. 

John Cochran was named to 
look into the possibility of bor
rowing an electric coffee urn from 
Safeway on meeting nights. 

A motion for the branch to 
sponsor a basketball team was 
seconded and carried. 

Terry Massa was named to 
check into the feasibility of inter
ested members touring the A. B . 

Respectfully submitted, 
JOHN R. COCHRAN 

0 

Shamrock~ Sweefhearf /or ':l)ecember 
MARILYN POWELL 

Marilyn is a product of ole Columbia town and is a sophomore in 
Arts and Science majoring in Anthropology. She belongs to Alpha 
Chi Omega sorority. Her interests include painting and Archaeology. 

For the fact conscious, Marilyn's Z1 - Z2 = 1.98 varas and if she 
was dropped 1.98 varas she would generate .85BTU. Other informa-:. 
tion is classified. 
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National Distillers and Panhandle Eastern will help U.S. conserve Helium
A LIGHTWEIGHT GAS WITH HEAVYWEIGHT DUTIES 

Lightweight helium is receiving heavyweight responsibil
ities in the space age. It performs vital tasks in missile 
fabrication and operation, in nuclear reactors and in in
dustrial applications, including shielded-arc welding. 
Helium consumption in the U. S. has increased ten-fold 
in the past twelve years. 

National Distillers and Chemical Corporation and 
Panhandle Eastern Pipe Line Company have been 
selected to implement a Federal Government program to 
conserve the nation's diminishing supply of this vital gas. 

The two .companies have formed a jointly owned sub
sidiary, National Helium Corporation, to build and oper
rate a plant at Liberal, Kansas, which will extract from 
natural gas a billion cubic feet of helium annually. The 

helium produced will be sold to the government for stock
piling on a 20-year contract, delivery to begin when the 
plant goes on stream in two years. When completed, the 
plant will be the world's largest source of helium. 

The operation will also be the world's largest applica
tion of the new science of "cryogenics" -the industrial 
use of extreme sub-zero temperatures. Helium will be 
produced at the plant at temperatures as low as minus 
300° F. 
A Career at National . .. National is expanding rapidly in 
chemicals, plastics and metals, producing materials for de
fense and growing peace-time markets. Chemists and engi
neers seeking an unlimited future are invited to contact our 
Professional Employment Mgr., 99 Park Ave., N. Y. C. 

NATIONAL DISTILLERS and 
CHEMICAL CORPORATION 

The Company with the Five Industry Future 
Liquors • Chemicals · Plastics · Fertilizers · Metals 

Divisions: NATIONAL D ISTI LLE RS PRODUCTS CO. U. S. INDUSTRIAL CHEMICALS CO. 
BRIDGEPORT BRASS CO. KORDITE CO. FEDERAL CHEMICAL CO. 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 
a challenge-and interesting work, too. As a member of a team assigned to a special project, 
I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 
to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 
excellent opportunities for young men with any of a wide variety of engineering or science degrees. 
Contact your placement office or write Mr. J, C. Kiersted, Texaco Inc., 135 East 42nd @ 
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment with.out regard to race, creed, color or national origin. 
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Faith and Begorra, that ole cal
endar on the ceiling done went 
and said that it is again time to 
provide all you good kiddies with 
another presentation of the word. 
Henceforth and consequently 
here I is, or, hier I are? 

Another moon has phased and I 
have gotten but one moldly letter 
from you, the peasants. What 
gives? Certainly not you. The 
one missive that I was so over
joyed to get concerned the plight 
of the pore boy who can't figure • 
out what to get for his Susie girl
friend. It is quite obvious that he 

Shamrock Sez 

has come to the right place in that 
I stumbled across just the thing 
the other day as I was looking for 
an old crib, its a handy dandy do
it-yourself automatic name drop
per. Just the thing when your at 
a faculty tea and you wish to im
press the hierachy. 

Now that you have had a few 
additional days of schooling, do 
you feel any smarter? I surely 
don't, I have found out all sorts 
of things I don't kno,v anything 
about. Little things like what the 
fink editor did to the pinup this 
month make me showeth my 

OFFICE PARTY 2000 A.D. 
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ignorance. Varas, the very idea! 
This ed fella ·needs help; thats for 
sure. 

Gotta go now, I feel and attack 
of Christmas spirit coming on and 
I have to go out and throw some 
rocks at a dog or something in 
order to get rid of it. Speaking of 
Christmas, like I know we 
weren't, but now we are man (re
mind you of anythiRg? K-fruit 
maybe?) leave us not get too hep 
on this spirit jazz, remember, you 
have but 6 days in which to re
cover for New Years. 

Adios-MD 

I 

LET" 

Teacher: (trying hard to un
fasten coat for little pupil) "Did 
your Mother hook this coat for 
you?" 

Pupil: "No, ma'am, she bought 
it." 
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Hopping or marching
two paths to a career 

A career is sometimes defined as a 
succession of jobs, whether with a suc
cession of employers, or within a single 
company. 

A man is commonly said to be 
"hopping" when he progresses by 
switching from one employer to 
another. 

The man who sticks with a single 
employer can be said to progress by 
"marching." 

Marching Pays Off-There are. many 
advantages to a one-company career. 
It's obvious · -that . tenure is accom
panied by status, security, and bene
fits that build in value as the years go 
by. More significant, perhaps, are the 
intangibles. You can't put a dollar 
value on your familiarity with the 
organization and the people in it. 
And the respect they have for you is 
equally important. The man who is 
dedicated to his employer, and confi
dent of his ability to progress without 
looking afield, is free of distracting 
tensions, free to concentrate his full 
energies on the job at hand. And, 
especially to the family man, just 
"being settled" is mighty reassuring. 

Finding the Right Employer - The 
problem facing a graduating senior is 
to locate a prospective employer that 
offers an ambitious man promising 

opportunmes for a truly rewarding 
and satisfying career. The best answer 
we know of is to look for a company 
with a firm policy of "promotion from 
within." And a second consideration 
is the size and scope of the organiza
tion. 

Loopers are Career Men-Every year 
Bethlehem Steel Company enrolls a 
group of graduating seniors in the 
Loop Course-the entire class makes 
an obsef)Kltional circuit (or "loop") of 
a steel plant during the basic training 
period. We select qualified men for the 
Loop Course on the basis of their 
potential for careers in management, 
and we train them accordingly. There 
are about 2,000 loopers on the job at 
Bethlehem, at all supervisory levels, 
and in all of our diverse operations. 

The Loop Course-New loopers report 
to our general headquarters, in Beth
lehem, Pa., usually early in July. They 
attend a basic course of five weeks, in
cluding lectures, classroom discus
sions, educational films, and daily 
plant visits. The Loop Course is not a 
probationary period. After completion 
of the course, every looper receives his 
first assignment. Then, after reporting 
to a plant, yard, or home office divi
sion, he receives further orientation 

• One in a series of messages 
on how to plan your career 

before beginning on-the-job training. 
Bethlehem loopers embark on their 
careers with thorough training behind 
them. 

Big and Diversified-Because of its 
size and diversity, Bethlehem Steel 
offers unlimited opportunities to "get 
ahead." One of the nation's largest 
industrial corporations, with over 
140,000 employees, we are engaged in 
raw materials mining and processing; 
basic steelmaking and the production of 
a wide range of steel products; manu
facturing; structural-steel fabricating 
and erecting; and shipbuilding and 
ship repair. A new centralized research 
facility, the Bethlehem Steel Company
Homer Research Laboratories, costing 
in excess of $25 million, located in 
Bethlehem, Pa., rivals the finest in 
any industry. 

Read Our Booklet-The eligibility re
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the Loop Course." It will answer 
most of your questions. Copies are 
available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

A ll qualified applicants will recei11e consideration for employment without regard to race, creed, color , or national origin. 

BETHLEHEM STEEL 
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BUI.LARNEY 

Lady to p o I i c e department: 
"Come quick I just ran over an 
MU student." 

Police Department: "Sorry lady, 
this is Sunday, you will have to 
wait till tomorrow to collect the 
bounty." 

Chemistry Professor: "Young 
man, why aren't you t a k i n g 
notes?" 

Student: "I don't have to sir, 
I've got my grandfather's." 

"' Conscience gets a lot of credit 
that should really belong to cold 
feet. 

"' Hear about the new deodorant 
called Vanish? It makes you dis
appear and everybody wonders 
where the odor is coming from. 

"Lips that touch wine will nev
er touch mine," declared the fair 
coed. 

And after she graduated, she 
taught school for years, and years, 
and years, and years. 

"' Dean: "Aren't you ashamed to 
be seen here so often?" 

Engineer: "Why? I've always 
thought this was a respectable 
place." 

"' You can tell a lady by the way 
she dresses. If she were a lady 
she would draw the blinds. 

"' Given-
z = ME2 / 2 + x 2M/ 2 

Find-
dZ/ dt when dE/ dt = R 2Y, 

dx/ dt = AS. M is constant 

SAY YO{! GOT AIV O.PEIV ,600.K TEST? 
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The apple of every man's eye is 
the peach with the best pear. 

"' "But darling, this isn't our 
baby." 

"Shut up, it's a better buggy." 

"' Chem. Prof: "This fluid turns 
blue if your unknown is basic, 
and red if the unknown is acid." 

Student: "Sorry, but I'm color 
blind. Got anything with a bell 
on it." 

"' "Miss Jones," said the exasper-
ated professor, "the quotation is 
'All men are created equal,' and 
not 'All men are made the same 
way.'" 

"' 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 I have 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 re

port. 
-Unanimous 
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Kodak beyond the snapshot 
(random notes) 

• • • 

Light as air 

Both beakers contain the same quantity 
of applesauce. The picture should inter
est the millions who face the problem 
of avoiding more calories than their 
doctors say are good for them while 
enjoying the delight of good eating. 

The one on the right contains only 
two additional ingredients: 1 % of acer
tain type of monoglyceride fat we distill 
for the food industry and 1000% of air. 
Both added ingredients are harmless as 
applesauce itself. 

One adds the monoglyceride, warms, 
and whips. If the result is a bit too airy 
for the common taste, one can either 
use more strongly flavored applesauce, 
freeze while mixing (as in making ice 
cream), or both. 

It doesn't have to be applesauce. We 
have made the idea work just as well 
with bananas, tomato juice, etc. 

Mind you, expect no applesauce from 
us. We offer no foods in family-sized 
quantities. We work closely, however, 
with companies that do. 

FOOD TECHNOLOGY NEEDS GOOD PEOPLE 

THIS paper 

"My husband sells oscillograph paper. 
Competition is fierce. He comes home 
beat every night." 

Few overhearing her would know 
what the poor soul is talking about, yet 
she speaks the truth. Oscillographs 
probably outnumber pickle barrels in 
this country at present. Oscillographers 
are correspondingly numerous. Methods 
that one sect of oscillographers prefers 
above all else another sect can't see for 
dirt. One sect prefers automatic oscillo
gram processors. Paper manufacturers 
like us find their favor worth competing 
for. Therefore we announce a new 
advance in media for their use. 

An advance in the old art of paper
making came first. Then new emulsions 
were devised to work properly with the 
new base. Then proper processing 
chemicals were devised for the new 
emulsions. Then the combination was 
extensively proved out under practical 
conditions of use by parties interested 
only in end-results and hardly at all in 
the how and why. 

They found that THIS paper dries 
thoroughly at high processor speeds 
without creases, doesn't crack or dis
tort, isn't fussy about how long it sits 
around before use, and gives trace lines 
that stand out black as the ace of spades. 

"THIS" won't do for a trademark. 
We call it Kodak Ektaline Paper. Kodak 
Ektaline Chemicals come as liquids. 
The stabilization principle used in the 
automatic oscillogram processors came 
from Kodak, too. 

ADVANCED PAPER-MAKING 
NEEDS GOOD PEOPLE 

Smart hardware 

Alarm prevails over the nation's bill for 
research unwittingly repeated. We have 
an answer. Even the hardware is all 
built. It uses little chips of film 16mm 
by 32mm, which are never touched by 
human hands. 

Each of the millions of chips carries 
both a) language the machines can use 
in classifying information to almost any 
depth of detail and b) microreprod uc
tion of documents, photographs, manu
scripts, drawings, or whatever for the 
human user to examine with his natural
born eyes as soon as the machine has 
"remembered" it and restored it to size. 

The machines search very fast. They 
further save searching time because of 
the incredible information-packing den
sity and copying speed of photography. 
It is practical for the machinery to 
duplicate each complete chip for every 
pertinent sub-classification. The sub
classifications can therefore be made so 
fine that each contains relatively few 
chips for the machinery to zip through. 

This is called the Minicard System. 
It can occupy legions upon legions of 
creative minds with very sharply rele
vant information from the whole recorded 
past while the stroke of genius is 
patiently awaited. 

Note I Whether you work for us or not, 
photography in some form will prob
ably have a part in your work as years 
go on . Now or later, feel free to ask for 
Kodak literature or help on anything 
photographic. 

INFORMATION RETRIEVAL 
NEEDS GOOD PEOPLE 

From solvents to slide projectors, 
plenty of lively careers are to be made 
with Kodak in research, engineering, 
production, marketing. Address: 

EASTMAN KODAK COMPANY 
Business a nd Technical 
Rochester 4, N. Y. 



One of a series ... 

Interview with General Electric's Dr. J. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
1. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the · billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 

A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-Genera/ Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Hollomon'• opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different · 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled "Engineering's Great Challenge 
- the l 960's,'' will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It 's available by addressing 
your request to : Dr. J . H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERAL fl ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or national origin. 
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United States Steel owns one of the world's few ion
emission microscopes, capable of magnifying two mil
lion times. It was built by U. S. Steel's Fundamental 
Research Laboratory in line with established. scientific 
principles-not to study pinheads, but to enable the 
scientists in Fundamental Research to study the atomic 
structures and surfaces of metals. With this amazingly 
powerful instrument, they can actually see and identify 
individual atoms! 
Whatever their specialized training, those who work at 
U. S. Steel are likely to be surprised, at the start, by 

such ultramodern, space age equipment. But they 
soon come to realize that this is just the visible evi
dence of U. S. Steel's continuing program to develop 
new and better steels. That's what makes the work of 
U. S. Steel engineers so stimulating. 
Be sure to register with your Placement Director. For 
information about the many career opportunities at 
United States Steel, including financial analysis or 
sales, write U.S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 
U. S. Steel i.s an equal opportunity employer. 

~ United States Steel 
TUDEMARIC 
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_Editorial 

4 

Whenever we hear the word apathy we can generally get set for a 
sermon from someone. As engineering students we are somewhat used to 
them. It usually gets rather tiresome listening to criticism about us doesn't 
it? We are supposedly narrow; our interests all center around phasers, 
enthalpies, bending moments, reaction constants, and other esoteric gadgets. 
I get tired of criticism, I don't enjoy the non-plussed feeling that I am left 
with after conversing with one of our critics. Even though I feel that much 
of the criticism is gross exaggeration I can't rationally defend us, certainly 
not when it is said that Mizzou engineers in general are suffering from a bad 
case of apathy. 

To be sure, there are certain instances in which apathy may be excused. 
There is no reason why an individual should concern himself about matters 
which in no way can affect him . A little apathy might even be considered 
a virtue. I sometimes wonder just how many of our campus political fracases 
are worthwhile and not a big waste of time. 

Many engineers are too apathetic. Many of you are not, shall we say, 
judiciously apathetic. You are just plain and simply apathetic all the way 
around . A primary example follows. It concerns this publication. 

During the four years that I have been here at the University there have 
been very few times when I have heard students voicing opinions regarding 
this magazine. When anything was heard it consisted of "When is the 
blooming thing coming out and where can I get one?" or "At least they have 
a pinup this month." Things have gone from bad to worse, in the previous 
months of this school year we have been hard pressed just to give copies 
away. Our staff is very limited and since we must depend on volunteers 
sometimes things don't work out as they should. All in all, the Shamrock is 
in trouble . 

Older students will remember the days when the Shamrock was a very 
strong publication . The staff was filled to overflowing and the magazine 
was tops in every respect. This condition has degenerated, not because the 
staffs haven't tried to find predecessors but because there were none to be 
had. The greatest problem of such a publication as this is the lack of con
tinuity from year to year. No one really seems to care. 

THE MISSOURI SHAMROCK 



But you must care. Whether you like it or not, you can't disregard the 
fact that this magazine is an integral part of our College of Engineering . 
Impressions made by this publication are made for the College and can 
help or hurt the College and you as a part of it. Our magazine is sent to 
most high schools in the state of Missouri, many industries, alums all over 
the country, and to other interested parties. Almost 1200 Shamrocks are 
mailed each month. ·. This total does not count distribution to students, faculty, 
and various Columbia organizations. 

The Shamrock does not get any funds from the University. It relies on 
subscriptions, advertising, and moneys paid by the Engineers Club for mem
ber subscriptions. In the past few years advertising has been the only source 
of income. As of December 21, 1961, 36 subscriptions have been sold. This 

income will help. 

We must remember, however, that the purpose of the Shamrock is not 
to make money . Any profits are to be used for scholarships. Most of you 
have not previously heard of the scholarship program, this is another condi
tion that must be rectified. 

This is your publication. It is an organ of student thought and opinion. 
It can benefit you, but only if you use and support it. Invaluable experience 
is yours for the taking. Be sure to keep in mind that regardless of where you 
are or what you might ·be doing in engineering, you will end up having to 
write in order to express yourself . There is really not as much work as you 
might think, if everyone would do his share a little work would go a long 
way. 

The present staff is certainly not infallible. We need your help for your 
magazine. 

AKR 
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Campus Radio Station-

A LTHOUGH there are few cam
. pus applications of engi

neering principles outside the lab
oratories, here is one in which 
some basic steps in initiating an 
industrial product or process are 
demonstrated. The project itself 
may seem to be narrow in scope 
but it encompasses several engi
neering fields, organization man
agement, and a special problem 
for any aggressive person regard
less of background. 

Carrier current radio is almost 
unknown although over fifty 
American colleges have a radio 
station of this kind. This article 
will describe it and compare its 
use with general radio techniques 
in order to show the industry-ori
ented engineering problems in
volved. Also, the pattern of its 
progress toward completion will 
be shown to be parallel to that of 
a similar industrial project. Then 
three of the major electrical de
sign problems will be discussed 
and then followed by equipment 
selection problems. The resulting 
design as a proposed campus ra
dio station will be presented. 

Carrier Current Description 
In describing a carrier current 

radio station, it will be compared 
and contrasted with a general 
model of radio station and the 
consequences of these used to 
modify this design. 

A regular radio station has the 
program flow from the studio 
through an audio line to the 
transmitter. The transmitter will, 
in turn, feed the program-now 
a radio frequency signal-to the 

6 

JOHN HUBER, B.S.E.E. '61; M .S.E.E. '62 

antenna through a transmission 
line. The antenna projects the 
signal through the air to the re
ceiver. Figure 1 illustrates this 
in a block diagram. 

The carrier current station, as 
proposed would fulfill three func
tions common with the model 
station. It would be a communica
tions, entertainment, and educa
tional medium. 

The similarity of the carrier 
current station to a regular one 
ends after the surface generalities 
are passed. The details are very 
different. 

The regular radio station has 
an antenna a great distance from 
the receivers. In. carrier current, 
the transmitting medium must be 
close to the receiver. This is dic
tated by the Federal Communi
cations Commission rules, part 15, 
which place the limit on the elec
tric field intensity. At a distance 
of ,\/21r from the medium, it may 
be no greater than 15 microvolts 
per meter. For standard broad
cast frequencies, this means small 

GROSS 

commercial receivers could just 
barely pick up the signal at 300 
feet from the transmitting medi
um. 

This major difference changes 
this kind of radio station antenna 
from a centrally-located, high 
power device to a widely-dis
persed, low power device. 

Our radio station, in the light 
of the similarities and dissimilari
ties, takes on the general form of 
the regular radio station but the 
devices of gross and individual 
distribution are changed from a 
single antenna broadcasting over 
long distances to many antennas 
broadcasting over short distances. 

Since the mentioned signal 
strength requirement is the only 
one imposed by the FCC on car
rier current, the station is well 
applied to the campus needs. It 
will be economical to establish 
and run, requiring little expensive 
or complicated equipment. It will 
require few skilled personnel, 
since no engineer is required to 
establish proof of performance 
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U1 Engineering Problem 
and attend the station during op
eration. It can devote itself com
pletely to one audience, th a t 
which it intends to reach, not all 
who happen to listen, as a regu
lar broadcast radio station must. 

Pattern of Progress 
The idea of a carrier current 

station has been discussed and it 
looks realistic. A logical plan 
should be followed in the cam
paign to establish it. 

Along with many industrial 
projects, the plan will follow Ed
ison's precepts-inspiration, per
spiration, and conviction. That is, 
the radio station must be technic
ally designed, component parts 
selected, personnel organized, and 
approval obtained. 

The technical design is the elec
trical engineer's baliwick. But 
the selection of the equipment 
may be a problem either in elec
trical or industrial engineering. 
Personnel organization might fall 
to an industrial engineer or to a 
management student. The last 
problem, conviction, is anyone's. 
To convince all of the committees 
and counter-committees of the 
student organizations, the univer
sity, and the government that the 
project is worthwhile requires the 
patience of a saint, the holding
worrying qualities of a bulldog, 
and the eloquence of a William 
Jennings Bryant. 

Of these problems, only the 
first two-technical design, and 
equipment selection will be dis
cussed. The other two have not 
been finalized as yet and are be
yond the scope of this article. 

Design Problems 
Taking the first problem, that 

of technical design, three compo
nent parts of the radio station 
will be discussed. They are the 
transmitter type, program distri
bution method, and signal distri
bution method. 

Transmitter Type. We have de
cided from the FCC requirements 
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that we will have to have a wide
ly-dispersed, low power device to 
cover our campus audience. 

A central transmitter attached 
to our antenna or transmitting 
medium would be simple. But, 
with large amounts of power in 
the area of the transmitter, local 
over-radiation beyond the FCC 
limit is a problem. 

It could be possible to establish 
a central transmitter of low power 
and have linear booster amplifiers 
along the transmitting medium. 
This idea eliminates the over-ra
diation problem but is not as flex
ible as the following plan. 

The program could be distrib
uted to satellite transmitters lo
cated at each university building. 
At each one, the audio signal 
would be changed to a radio fre
quency signal. This method al
lows a change in audio signal dis
tribution system, if necessary, and 
is as simple and economical as the 
booster method. 

Gross Distribution. The gross 
distribution, or the program dis
tribution, will carry the audio 
signal from the central studio to 
the satellite transmitters. This 
distribution system must faithful
ly reproduce the program and get 
it to the satellites with a mini
mum of difficulty and expense. 
Three systems are discussed
university power lines, special 
lines, and telephone lines. 

The university power lines pro
vide an established audio system 
to every university building. But 
many power line loads will ab
sorb audio signals, so larger pow
er requirements may have to be 
met. The power distribution sys
tem transformers are non-linear 
devices with Faraday shields and 
would distort the audio signal. 

Electrical lines are not made to 
audio specifications and will se
verely attenuate the signal over 
long distances. 

The most serious drawback to 

using the electrical system is the 
IBM bell ringing system. Cues 
are sent at the frequencies of 3,510 
and 6,000 cycles. Any time a clock 
or bell were cued, our system 
would be disrupted, and any time 
a signal of these frequencies were 
sent, the IBM system would be 

disrupted. 
If special lines were sent from 

the studio to the satellites, all of 
the problems due to using the 
power lines would not be in
volved. However, these lines 
could not be strung overhead 
since they would be both unsight
ly and costly. There is no room 
available in university tunnels 
and trenches would be too expen
sive. 

Telephone lines seem to be the 
best solution. They follow audio 
construction practices for mini
mizing distortion and attenuation. 
Their cost, at three dollars per 
month, is a tolerable amount. 
They allow flexibility in that they 
can be removed or redirected if 
necessary. 

The audio program then, is sent 
to the outlying residence hall sat
ellite transmitters using rented 
telephone lines. 

Individual Distribution. The in
dividual distribution will carry 
the radio signal near the individ
ual receivers and radiate to them, 
obeying the ,\/21r law. It must 
faithfully represent the program 
fidelity, guard against over-radia
tion, give even coverage of the 
area, operate efficiently, and be 
safe. Three methods will be dis
cussed: university power lines, 
special lines, and the fire alarm 
system. 

The university power lines of
fer a built-in solution to the prob
lem. They cover the campus and 
are readily accessible. However, 
many of the problems associated 
with using them for audio pro
gram distribution are also en-

(Continued on page 10) 
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Cats are notoriously silent in their singularly feline way. But even the 
most stealthily treading tomcat could take lessons from the men at 
Ford Motor Company whose job it is to track down and suppress 
unwanted noise in vehicles. 
At our Ford Research and Engineering Center in Dearborn, engineers 
have created a unique room without echoes, virtually duplicating the 
perfect stillness that exists miles above the earth's surface. 
The "Silent Room", as we call it, is a chamber utilizing fiber-glass 
wedges as sonic "blotters" to soak up noise emanating from subjects 
undergoing developmental tests. In this acoustically sterile environ
ment, electronic instruments seek out the source of vibrations, 
rattles, rumbles and squeaks so that they can be eliminated in 
production. 
This scientific approach to silence is but a tiny facet of the many
sided program of pure and applied research which goes on daily at 
Ford Motor Company. It is another example of Ford's leadership 
through scienti(lc research a_nd engineering. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM • INDUSTRY • AND THE AGE OF SPACf: 

• 
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Your future • 
10 chemical engineering is his business 

He's a Monsanto Professional Employment representa

tive. He's your representative, too ... your link between 

campus and company. His knowledge of Monsanto is 

complete, and he's especially qualified to counsel with 

you regarding your future. 

Ask him about Monsanto's diversity- in geography, 

activities, products- that means ever-expanding op

portunity for the young man of exceptional promise. 

Ask him about Monsanto's research-mindedness, how 

it helps develop your creativity. Ask this expert in 

futures about the future Monsanto offers you in research, 

engineering, manufacturing and marketing. 

See your Placement Director to arrange an interview 

when we visit your campus soon. Or write for our 

new brochure, "You, Your 

Career and Monsanto," to 

Professional Employment 

Manager, Department EM-3, 

Monsanto Chemical Com

pany, St. Louis 66, Missouri. 
® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 
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CAMPUS RADIO STATION 

( Continued from page 7) 

countered in using them for sig
nal distribution. The Faraday 
shielding in the transformers will 
block the signal altogether and 
jumping transformers creates a 
safety hazard. Also, electrical 
construction practices will give 
some attenuation and distortion. 
Some electrical loads will distort 
the signal while others may radi
ate it. The arrangement of the 
wires in the buildings promotes 
peaks and nulls in the radiated 
field strength. This affects cover
age of all the rooms and promotes 
skip. In skip, the signal may be 
ionisphere-propogated over long 
distances-violating the FCC rul
ing. It is easy to see that the 
problems associated with this 
method are almost prohibitive. 

If special lines were strung ei
ther inside or outside the build
ings, many of the above problems 
could be solved. But if the lines 
were outside the buildings, they 
may be unsightly. Also, the steel 
construction of the b u i 1 d i n g 
would be a natural shield about 
the receivers. Overcoming this 
shielding with increased signal 
strength would risk over-radia
tion. If the lines were inside the 
buildings, they may be unsightly. 
A problem here is to arrange and 
connect them so that there is an 
even d i s t r i b u t i o n of signal 
strength. 

The university fire alarm sys
tem has the built-in advantages of 
the power lines. But since the 
loads are known, their non-lin
earity and radiation characteris
tics can be easily compensated. 
The system in each residence hall 
is arranged in a simple, straight
forward manner which would 
minimize signal peak and null 
problems. The system is, fortu
nately, little used, and its charac
teristics would not be constantly 
varying, as in the power lines. 
The fire alarm system seems to 
be one with fewest problems and 
most advantages. 

The fire alarm system was chos-

10 

en to carry the .radio signal from 
the satellite transmitters to near 
the receiver and radiate to the 
receiver. 

Equipment Selection 
After the initial design is made, 

the components of this design 
must be selected to fit it and, if 
none are available, the design 
must be modified. In discussing 
the equipment needed and its se
lection, the path of program flow 
will be followed, beginning with 
the studio, going through the dis
tribution networks and ending at 
the satellite transmitters. 

Studio Equipment. From ex
tensive correspondence with oth
er schools having carrier current 
radio stations, it was decided to 
i n v e s t in professional-quality 
equipment in the belief that it 
would last longer, be more reli
able, and more easily serviced 
than home-made components. 

Audio e q u i pm e n t-micro
phones, turntables, tape record
ers, amplifiers-seems to fall in 
three general price and quality 
categories, consumer, semi-pro
fessional, and professional. There 
is a large gap between the last 
two and for reas0ns of economy, 
the semi-professional equipment 
was most generally selected. 

AM-FM 

TUNER 
i----

The following list does not 
claim to be totally complete or 
correct. It is a pilot step in the 
right direction. 
2 Bogen-Presto B-61 turntables $ 120 
1 Gates Consolette console ____________ 895 
1 Norelco 400 tape recorder __________ 340 
7 Microphones-graded ___________ _______ 150 
1 Home built discussion desk __ ____ 20 
1 Combo-turntable desk _____ ___________ 20 
8 Two watt satellite transmitters 200 
8 Coupling networks ____ ___ _________________ 20 

$1,765 
Building changes, miscellaneous 

wiring, lights, stands ______________ __ ____ 100 
$1,865 

The studio equipment arrange
ments of other commercial and 
student radio stations were stud
ied. The one designed and shown 
in Figure 2 is much like that at 
Purdue. 

Satellite Transmitter. The sat
ellite transmitter d e s i g n was 
chosen from about six proven 
ones offered by the Intercollegiate 
Broadcasting System, an associa
tion of carrier current stations. 
It was selected on the basis of 
simplicity, stability, economy, and 
flexibility. Being simple, it fol
lows the general plan of a com
mon radio transmitter (Figure 3) 
using elementary circuits. These 
qualities, and crystal operation, 
lend themselves to stable and eco
nomical operation. The schematic 

(Continued on page 12) 
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SOME IMPORTANT 
NEW JOBS 

WERE CREATED 
BY DU PONT 

TODAY 

JANUARY, 1962 

The development of new products always leads to 

challenging new opportunities at Du Pont. Products 

like time-honored neoprene synthetic rubber, for ex

ample. Or more recently, "Delrin" * acetal resin for 

a wide range of plastic applications, and "Cronaflex" * 

engineering reproduction films. 

Products like these have created thousands and 

thousands of jobs at Du Pont over the years. Good 

jobs that not only contribute to the growth of the com

pany, but assure DuPont's employees of steady em

ployment and the chance to progress. To keep these 

jobs coming in the future, DuPont's annual invest

ment in research exceeds $90 million. 

Right now, there are opportunities at Du Pont for 

qualified engineers-chemical, mechanical, electrical, 

metallurgical and industrial-chemists and physicists, 

sales and marketing men. If you expect to receive 

your bachelor's, master's, or Ph.D. degree this year, 

talk with your placement director about Du Pont. For 

more information about opportunities at Du Pont, clip 

and mail the coupon below. And be sure to tell us 

your major so we can send you the literature that's 

most appropriate. 

BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 

An equal-opportunity employer 

* Du Pont's registered trademark 

r-----------------------------------------7 
E. I. du Pont de Nemours & Co. (Inc.) 

Nemours Building, Room 2419-1 

Wilmington 98, Delaware 

Please send me the booklet describing opportunities in my 

major course of study indicated below. 

Name ______________ _ __ _ 

Class _ ____ Major ____ Degree expected _ __ _ 

College ________________ _ 

1
- My address _______________ _ 

: City ___ _____ one _ State ___ ___ _ 
L _________________________________________ J 
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CAMPUS RADIO STATION 
(Continued from page 10) 

diagram is given in Figure 4 along 
with a linear booster amplifier to 
give an extra stage of amplifica
tion for added capacity. 

Distribution Networks. T h e 

gross distribution network used 
to send the signal to the satellite 
transmitter is in a radial or 
wheel-spoke arrangement. The in
dividual distribution system that 
places the radio signal near the 
receiver is the fire alarm system. 

The program separates widely 
to go to many transmitters instead 
of one. It is carried close to the 
receiver and travels a short dis
tance through air, instead of be
ing carried to an antenna far from 
the receivers and traveling a long 
distance through the air. 

Conclusion 
The steps in the technical de

sign and equipment selection are 
similar to industrial methods and 
have given those working on the 
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FIGURE 3 
proposed station campus applica
tions of many engineering prob
lems. 

The many facets of this project 
have made it a stimulating and 
broadening experience for jobs in 
industry. 

TO FIR£ 
ALl>IRM S'<STEM 

FIGURE 4 

The fate of this radio station 
still lies in the hands of the uni
versity administration. It has 
been tabled pending the examina
tion of a counter-proposal of an 
FM all campus station. The step 
of conviction still lies ahead. 
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THE BELL TELEPHONE COMPANIES 
SALUTE: BILL PIGOTT 
Six years ago Bill Pigott graduated from college with an 
engineering degree. Today he is responsible for the 
performance of 12 microwave relay stations, numerous 
communications cables, and other equipment. He also 
supervises the work of some sixty transmission specialists. 

JANUARY, 1962 

Bill Pigott of Pacific Northwest Bell Telephone Company, 
and the other young engineers like him in Bell Telephone 
Companies throughout the country: help bring the finest 
communications service in the world to the homes and 
businesses of a growing America. 

BELL TELEPHONE COMPANIES 
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Shamrock; 

Sweeffiearf 

Berta Lou Koester, a blue-eyed blonde from Laws Hall, graces our 
pages this month. She is a sophomore majoring in secondary education. 
When quizzed about her interests her only comment was "Boys!" Here 
is your chance men!! For the specification minded of you, Berta Lou 
tips ye olde scales at 108 lbs. and tops out at 5'3". 
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GIRLS HEED THIS MESSAGE!!!! 

Listen, my daughter, and you 
shall hear 

The fate of the wife of an engi
neer. 

Let my words be your solemn 
guide: 

His slide rule is always by his 
side. 

He'll stay with you, through sun 
or rain ... 

'Til St. Pat calls, and he's off 
again. 

An electrical clutters your living-
room floor 

With radio carcasses by the score; 
A civil may buy pearls and mink, 
But he can't fix the kitchen sink; 
Mechanicals have grease in their 

fingernails; 
A chemical's kind, but lord, how 

he smells! 
The dweller in halls with the 

shamrock above 
May look attractive, but oh, spurn 

his love. 
His love words are tender, his 

presence is fun, 
'Til he speaks of the square root 

of minus one. 
For he and his friends speak a 

tongue that's unknown, 
And the company you keep will 

be largely your own. 

"' He: "I wish I had a nickel for 
every girl I've kissed." 

She: "What would you do? 
Buy a pack of gum?" 

DEFINITION 

An Engineer is one who passes 
as an exacting expert on the 
strength of being able to turn out 
with prolific fortitude, strings of 
incomprehensive formulae calcu
lated with micromatic precision 
from extremely vague assump
tions which are based on debat
able figures acquired from incon
clusive tests and quite incomplete 
experiments carried out with 
instruments of problematic accur
acy by persons of doubtful reli
ability and rather dubious men
tality. 
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decision! 

No one can make it for you, no one should. Some people will try, but finally, 
inevitably, you decide which job you take, which company and which type 
of work is most likely to bring out your best, use your talent most ·efficiently, 
and give you the greatest personal satisfaction. Out of the muddle, out of 
the confusion, out of all the pluses and minuses comes the final choice. It's 
difficult, but many people are willing and eager to help. Discussion with our 
representatives visiting your campus can help you decide whether atomic 
energy is the field for you, whether research and development work is the 
best application for your particular talents and interests, and finally whether 
Argonne can off er the best combination of answers to your career needs. 

Ours is a research and development organization. We are concerned with 
the "peaceful atom" -its complexities and its future. We are located about 
25 miles from the heart of Chicago, Illinois. Of special interest to us are 
graduates with advanced degrees, versatility and interest in conceptual design 
as well as the application of fundamental knowledge and techniques to 
"custom" problems. Stop in and see us when we are on campus or write to us. 

JANUARY, 1962 

/rgonne 
/TION.AL. L..ABOA.ATOAV 

(.7 Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 

Direct inquiries to: 
Professional Placement, MS 
9700 S. Cass Ave., Argonne, Illinois 

An Equal Opportunity Employer 

WE WILL INTERVIEW ON THE CAMPUS FEBRUARY 6 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN .. . 

THERE'S CHALLENGE TODAY FDR VIRTUALLY 

FUEL CELLS 
MACH 3 
MAGNETDHYDRODVNAiY1;cs 

SATURN 
NUCLEAR 
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EVERY TE C HNICAL TALENT AT 

PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 

opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 

systems, P&WA development activities and research investigations today are far 

ranging. In addition to continuing and concentrated development effort on air 

breathing and rocket engines, new and exciting avenues are being explored in 

every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 

Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 

magnetohydrodynamics ... thermionics and thermo-electric conversions ... hyper

sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 

engineers and scientists. Your degree? It can be in: MECHANICAL AERO-

NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING 

Ell PHYSICS CHEMISTRY METALLURGY llli CERAMICS lill MATHE-

MATICS ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 

and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney 

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 

or national origin. 
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Engineering News 

A new type of stainless steel 
for automobile mufflers looks like 
it might bring anti-smog devices 
closer to reality--quicker. 

Most major metropolitan areas, 
and particularly Los Angeles, are 
plagued with a form of smog 
caused by the emission of un
burned fuel (hydrocarbons) from 
motor vehicle exhausts. 

California already has statutes 
on the books for the use of new 
devices which will consume prac
tically all of this unburned fuel. 
While these laws are on the books 
at the present time, they do not 
become effective until at least 
two devices have been approved 
by the Motor Vehicle Pollution 
Control Board. This new muffler
like item is called an anti-smog 
device. 

While other states besides Cali
fornia are talking about such de
vices for cars, they are taking a 
"wait and let's see what happens 
in California" attitude. 

The new stainless steel, called 
MF-1, was introduced recently for 
use in automotive mufflers-a 
close, but not as hard-working, 
cousin of the anti-smog device. 
Both mufflers and anti-smog de
vices have much the same prob
lems-corrosion and heat. MF-1 
combats both of these problems 
and is a relatively inexpensive 
metal. 
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Because of space limitations, an 
anti-smog device will likely re
place the conventional acoustic 
muffler. The resistance to corro
sion and heat of MF-1 and its at
tractive price makes this material 
an ideal choice for anti-smog de
vices as well as for mufflers. 

The California State Board of 
Health has established limitations 
of 275 parts-per-million of hydro
carbons, and 1 ½ per cent by vol
ume of carbon monoxide in the 
exhaust of automobiles. This re
quires an anti-smog device to do a 
big job for a long period of time. 

BOB STEIERT, C.E. '62 

There are two methods of re
moving hydrocarbons and carbon 
monoxide from the exhaust gases 
of automobiles. One is the cata
lytic type which passes the ex
haust gases through a bed of 
chemically-treated pellets before 
emitting them to the atmosphere. 
This system has low initial cost, 
but suffers a gradual deteriora
tion in activity, and requires pe
riodic replacement of the catalytic 
pellets. 

The other type is the direct
flame afterburner which employs 
high temperature to burn the hy-
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drocarbons and carbon monoxide 
contained in the exhaust gases. 
This system has a higher initial 
cost, but is not subject to 
performance deterioration and, 
therefore, does not need periodic 
replacement of any components. 

The catalytic system would op
erate between 800° and 1500° F, 
whereas the temperature of the 
flame-type afterburner would be 
in excess of 1500° F. 

MF-1 stainless steel is being 
tested for use in both catalytic 
and direct flame afterburner anti
smog devices. In some of the tests 
the stainless steel parts make up 
virtually the entire device; in 
others only the most corrosive 
parts are made of stainless steel. 

If all cars were properly ad
justed and maintained, and if 
these cars were operated at 
steady cruise, there would be no 
need for anti-smog devices. But, 
most automobiles operate fuel
rich over a wide range of driving 
conditions, including idle, accel
eration and deceleration as well 
as cruise. When this happens, hy
drocarbons and carbon monoxide 
are spewed from automobiles into 
the air which we breathe. Too 
much of this-from too many cars 
-and we have trouble! 

SILICON DIODES 

Silicon rectifier cells manufac
tured by the Westinghouse Elec
tric Corporation are the heart of 
a transformer-rectifier unit for 
aircraft that has operated for rec
ord periods without down time 
for maintenance. Twelve silicon 
power diodes are used in a new 
transformer-rectifier u n i t that 
converts 115-volt, 17 .5-ampere, 
400-cycle power to direct current 
at 27 volts and 200 amps. The 
T-R unit is used in the C130A and 
B aircraft manufactured for the 
Air Force by the Lockheed Air
craft Corporation of Marietta, Ga. 

The Lockheed Aircraft Corpor
ation reports that the transform
er-rectifier unit had one recorded 
r e m o v a 1 in 100,000 operating 
hours in the C130B airplane. The 
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best previous units reported op
erated at an average of 20,000 
hours between unscheduled shut
downs. 

The main electrical component 
of the transformer-rectifier unit, 
in addition to the silicon diodes, 
is the transformer. The equip
ment is free-convection cooled 
and can withstand severe short 
circuit currents. In spite of its 
advanced design features, the unit 
is comparable in cost to the stand
ard fan-cooled transformer recti
fiers. 

Photo- Courtesy Westinghouse 

Designed primarily for high re
liability, the T-R units have no 
moving parts. Compared with a 
motor-generator set that could 
perform the similar function, the 
use of the static transformer rec
tifier eliminates moving parts that 
in a comparable 100,000-hour life 
period would require the chang
ing of brushes and bearings sev
enty times and changing of the 
rotor thirty times. 

SUPERCONDUCTING 
'SUPER' MAGNET 

Scientists have achieved one of 
the most sought-for goals of mod
ern science: development of the 
first super-strength superconduct
ing magnet. For its size, weight, 
and energy consumption it is by 
far the most powerful magnet 
ever built. 

Such a magnet has been vigor
ously sought in dozens of labora
tories throughout the world. Un
til a year or two ago it was 
considered theoretically impossi
ble to construct. 

The size of a doughnut and only 
a pound in weight, the Westing
house super magnet creates a 

magnetic field twice as strong as 
that from a conventional iron-core 
electromagnet as large as an auto
mobile, weighing 40,000 pounds, 
and operated to saturation of the 
iron. 

Such a conventional iron-core 
magnet needs its own power plant 
to continuously supply the 100,000 
watts or more of power to run it. 

In contrast, the new super mag
net runs from an ordinary auto
mobile storage battery. The only 
power the battery continuously 
supplies is a few watts to over
come the small losses in the wires 
leading to the magnet. 

The superconducting m a g n e t 
produces a magnetic strength, or 
flux density, of 43,000 gauss ( 43,-
000 lines per square centimeter). 
It has no iron core. Iron-core 
magnets begin to saturate at about 
20,000 gauss, and can be driven 
to greater strengths only by the 
brute-force application of large 
amounts of power that force them 
beyond saturation. Their coils 
would melt almost instantly if 
they were not oil or water cooled. 

The new magnet is the first of 
what are certain to be super
strength magnets of the future. 
Scientists agree that such mag
nets will revolutionize almost ev
ery aspect of man's use of elec
tricity including the generation, 
distribution and use of electric 
power. 

The new magnet is wound from 
a wire which is a superconductor. 
These are materials which have 
the remarkable property of losing 
all electrical resistance at temper
atures near absolutely zero ( 459 
degrees below zero Fahrenheit). 
Once started, supercurrents of 
electricity flow through super
conductors forever without loss 
in strength. 

Until a few years ago supercon
ductors were simply a laboratory 
curiosity. Scientists believed that 
strong magnets could not be made 
from them because the magnetism 
they create by their supercur
rents destroys their superconduc
tivity. 

(Continued on page 22) 
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Peter R. Schulz (B.S. in M. E., Lehigh University '58) is a 

project engineer in the Manufacturing Research Laboratory 

where he's developing new techniques to improve manu

facturing. 

HE PUTS RESEARCH TO WORK 
ON THE PRODUCTION LINE 

Examining new phenomena in cryogenics, optics, informa

tion theory, data communications and photochemistry, IBM 

research engineers and scientists are developing new con

cepts for information processing. 

Some of these developments have a far-reaching, funda

mental influence on basic knowledge, while others may 

have a more immediate application to actual problems. 

Where technological advances have a specific bearing on 

data processing needs, they must be considered for appli

cation in manufacturing. At IBM, that's a job for Manufac

turing Research. 

As a project engineer, Peter R. Schulz has found Manufac

turing Research a challenging and rewarding assignment. 

Translating today's scientific discoveries to meet tomor

row's production line needs is an important step in creat

ing exciting new products. It requires imagination and 

ability to put new techniques, equipment and processes to 

work on the production line. 

At IBM, Manufacturing Research is an area of activity that 

provides as much room for professional growth and ad

vancement as the engineer is ready for. In his three years 

with the company, for example, Peter Schulz has already 

received three promotions to reach his present position of 

responsibility. But no matter what your field of interest may 

be, IBM facilities and professional guidance provide plenty 

of backing for building a rewarding career. 

The IBM representative will be interviewing on your campus 

this year. He will be glad to discuss with you the many 

challenging jobs that are open at IBM-in development engi

neering, research, manufacturing research, programming 

or systems engineering. Your placement officer can supply 

information and make an appointment for you. All qualified 

candidates will receive consideration for employment with

out regard to race, creed, color or national origin. If you 

prefer, you may write, outlining your background and in

terests, to: 

Manager, Technical Employment 
IBM Corporation, Dept. 0000 
590 Madison Avenue 
New York 22, N. Y. IBM 

© 

You naturally have a better chance to grow with a growth company. 



A firm push ... a sewage-tight joint 
Dickey Coupling speeds and simplifies sewer construction 

Jointing Dickey Pipe equipped with 
the flexible, compression-type Coup
ling is fast and economical. A work
man can easily make a tight joint in 
seconds. Just wipe off the Coupling, 
prime it with Dickey lube-compound 
and push the pipe together. This 
Coupling is available on Dickey Pipe 

and Fittings in a wide range of sizes. 
In addition to saving construction 

time, Dickey Coupling/Pipe mini
mizes sanitary sewer operating costs. 
You get tight joints every time that 
lock out roots and infiltration. 

Write today for complete Coup
ling/Pipe information. 

Providing improved sanitation for better living 

IC K Ey sanitary 

salt-g l_azed 
clay pipe 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Ala. • Chattanooga, Tenn. • Kansas City , Mo. • Meridian, Miss. • St. Louis , Mo . • San Anton io, Tex . • Texarkana, Tex .•Ar, 

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

ENGINEERING NEWS 
( Continued from page 19) 

It is reported that the super
conducting magnet contains a 
half-mile of wire about the diam
eter of a sewing thread. The wire 
is a niobium-zirconium base alloy 
of these two superconducting met
als. 

About 5000 turns of the thread
like wire are wound into a coil, 
or solenoid, two inches in diam
eter, one and on-half inches long, 
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and with a "hole in the dough
nut" of one-half inch. 

The coil is immersed in a ves
sel of liquid helium which keeps 
it at a temperature near -450 de
grees F. The energy required to 
cool the coil is only a small frac
tion of that needed to create a 
comparable magnetic field with a 
standard electromagnet. Essen
tially, therefore, the magnet pro
duces almost all of its super-mag
netism "for free." 

Photo- Courtesy Westinghouse 

Although only three times the 
thickness of a human hair, the 
wire from which the coil is wound 
carries a current of 20 amperes. 
At this current density, a scaled
up wire the thickness of a piece 
of chalk (one square centimeter) 
could carry 200,000 amperes, or 
the total installed capacity of the 
2000 up-to-date homes in a town 
of 7000 people. 

Kappa: I'm a good girl. 
S.A.E.: Who asked you? 
Kappa: No one. 

• 
Did you hear about the canni-

bal's son who liked the girls best 
when they were stewed? 

• 
Dad to Son: I never knew what 

it was to kiss a girl until I met 
your mother at college. Will you 
be able to tell your son the same? 

Son: Sure, but not with such 
a straight face! 

• 
A plunging neckline is some-

thing you can approve of and 
look down on at the same time. 

• 
Sarge-I suppose when you get 

out of the army you'll be waiting 
for me to die so that you can spit 
on my grave. 

Rookie-No, sir. After I shed 
this uniform, I never want to 
stand in line again. 
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Long lead time is essential to the 
development of large nuclear 
space power systems. Present meth
ods of power generation would require 
an impractical heat rejection surface 
nearly the size of a football field for a 
power output of one megawatt-power 
which will be needed for critical space 
missions already in the planning stage. 

Garrett's AiResearch Divisions have 
now completed the initial SPUR design 
studies and proved the project's feasi-

The joint U.S. Air Force-AEC Project SPUR is a 
research and development program being conducted 
by an industry team of Garrett, Aero jet-General 
Nucleonics (reactor) and Westinghouse, L ima 
(generator) to provide a power source to produce 
300-JO00KW electrical power in space for one year or 
more. Power is obtained by conversion of nuclear 
f ission energy to mechanical ( shaft) power with a 
potassium vapor turbine. Equipment includes : reac
tor, primary and secondary loop pumps, boiler, turbo
generator and condenser-radiator. 

bility to supply continuous accessory 
power and low thrust electrical propul
sion in space for long periods of time. 

Cutting projected I MW power sys
tems to I/10th the size and I/5th the 
weight of present power systems under 
development will be possible because 
of SPUR's capability to operate at 
higher temperatures, thereby sharply 
reducing the required radiator area. 

Garrett has been working with the 
Air Force and the Atomic En ergy 
Commission on SPUR as the prime 

contractor for more than one year and 
has more than five years of experience 
in space nuclear power development. 
Also an industry leader in high speed 
rotating machinery, heat transfer 
equipment, metallurgy and accessory 
power systems, the company is devel
oping design solutions for SPUR in 
these critical component system areas. 

For information about a career with 
The Garrett Corporation, write to Mr. 
G.D. Bradley in Los Angeles. Garrett 
is an " equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45, 

California• Phoenix, Arizona• other divisions and subsidiaries: Airsupply-Aero Engineering 

AiResearch Aviation Service• Garrett Supply• Air Cruisers • Ai Research Industrial • Garrett 

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited 
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SHAMROCK 

Another year shot to pieces. 
They sure do slip by in a hurry. 
I am happy to say that I had a 
very safe and sane New Year's, 
I was able to get back on my feet 
with only 3 days of recovery time. 
This is a record. 

During the Christmas vacation 
I did quite a bit of book research 
(better than being out drinking, 
huh?) . The results of this great 
undertaking are hereby presented 
in the faint hope that you will 
take heed if you should ever have 
occasion to use them. 

Since most concepts of science 
are relatively simple ( once you 
understand them) any ambitious 
scientist must, in self protection, 
prevent his colleagues from dis
covering that his ideas are simple 
too. So, if he can write his pub
lished contributions obscurely 
and uninterestingly enough no 
one will attempt to read them 
but all will instead genuflect in 
awe before such erudition. 

Above and beyond the now-fa
miliar recourse of writing in some 
language that looks like English 
but isn't, such as Geologese, Bi
ologese, or, perhaps most success
ful of all, Educationalese, is the 
further refinement of writing ev
erything possible in mathematical 
symbols. This has but one disad
vantage, namely, that some de
signing skunk equally proficient 
in this low form of cunning may 
be able to follow the reasoning 
and discover its hidden simplicity. 
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Fortunately, however, any such 
nefarious design can be thwarted 
by a modification of the well
known art of gamemanship. 

The object of this technique 
which may, by analogy, be termed 
MATHMANSHIP is to place un
suspected obstacles in the way of 
the pursuer until he is obliged by 
a series of delays and frustrations 
to give up the chase and concede 
his mental inferiority to the au
thor. 

One of the more rudimentary 
practices of mathmanship is to 
slip in the wrong letter, say a 
gamma for a tau. Even placing 
an exponent on the wrong side 
of the bracket will also do won
ders. This subterfuge, while ad
mittedly an infraction of the 
ground rules, rarely incurs a pen
alty as it can always be blamed 
on the printer. In fact the author 
need not stoop to it himself as 
any copyist will gladly enter into 
the spirit of the occasion and co
operate voluntarily. You need 
only be trusting and not read the 
proof. 

But if, by some mischance, the 
equations don't get badly garbled, 
the mathematics is apt to be all 
too easy to follow, provided the 
reader knows what the letters 
stand for. Here then is your firm 
line of defense: at all cost pre
vent him from finding out. 

Thus you may state in fine 
print in a footnote on page 35 
that V 0 is the total volume of a 

MUCHO DRYLABBING, B.S. '99 

phase and then on page 873 in
troduce V 0 out of a clear sky. 
This, you see, is not actually 
cheating because after all, or ra
ther before all, you did tell what 
the symbol meant. By surrepti
tiously introducing one by one all 
the letters of the English, Greek, 
and German alphabets right side 
up and upside down, you can 
make the reader, when he wants 
to look up any topic, read the 
book backward in order to find 
out what they mean. Some of the 
most impressive books read about 
as well backward as forward any
way. 

But should reading backward 
become so normal as to be con
sidered straightforward you can 
a 1 ways double back on the 
hounds. For example, introduce 
mu on page 66 and avoid defining 
mu until page 86. This will make 
the whole book required reading. 

Although your r e a d e r may 
eventually catch up with you, 
you can throw him off the scent 
temporarily by making him think 
he knows what the letters mean. 
For example, every schoolboy 
knows what pi stand for so you 
can hold him at bay by heaving 
some entirely different kind of pi 
into the equation. The poor fellow 
will automatically multiply by 
3.1416, then begin wondering how 
a pi got into the act anyhow, and 
finally discover that all the whole 
pi was osmotic pressure. If you 

(Continued on page 28) 
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Your Challenge is Greater with COLLINS 
As an engineer at Collins, you help develop the finest 
avionics equipment built. You have the opportunity of 
working with top men on advanced instrumentation 
and equipment such as automatic pilot, solid state com
munication/navigation systems, antennas, Doppler, dis
tance measuring equipment and weather radar. And you 
stay right with a project until product completion. ■ 
Collins, one of the nation's leading growth companies, 
also offers a wide variety of engineering opportunities 
in ground communication, antenna research, micro
wave, data systems, amateur, broadcast, components 

and general systems design. Facilities are in Cedar 
Rapids, Iowa; Dallas, Texas; and Newport Beach, Cal
ifornia, with sales offices and field service installations 
throughout the world. ■ Collins has career opportuni
ties for M.E.'s, E.E.'s, I.E.'s and Physicists in design, 
research and production. Contact your college place
ment office for further information or send your 
inquiry to: 

L. R. Nuss 
Co.llins Radio Company 

Cedar Rapids, 
Iowa 

I B. E. Jeffries I 
Collins Radio Company 

Dallas, 
Texas 

R. 0 . Olson 
Collins Radio Company 

Newport Beach, 
California 

~ 
An equal opportunity employer. 

COLLINS 

~ 
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• One in a series of messages 
on how to plan your career 

Are you "taking a job" 
or "beginning a career"? 

There's a mighty big difference 

between the two 

As we see it, "taking a job" can be 
much like taking a single, tentative 
step in the dark. It may serve your 
purposes temporarily, but where do 
you go from there? 

Young men who snap up tempting 
job offers often regret their decisions 
as time goes by. The plain fact is that 
glittering inducements sometimes cover 
up the lack of a future. But the man 
who thinks in terms of a career is not 
easily fooled; he sees his first job as a 
beginning, not as an end in itself. 

Careers with Bethlehem Steel-A 
doorway to careers with Bethlehem 
Steel is the Loop Course-its members 
make an observational circuit (or 
"loop" ) of a steel plant during their 
initial training program. Through the 
Loop Course, Bethlehem seeks only 
men who are interested in career 
opportunities. We do not accept men 
who are "just looking for a job" ; 
and, by the same token, we do not 
assign loopers to "dead-end" jobs. 

Promotion from Within-It is im
portant to bear in mind the fact that, 
aside from the need for an occasional 
specialist, we fill management posi
tions from within the organization. 

The Loop Course, through its 40 years 
of operation, has provided about 2,000 
selected and trained men, capable of 
advancing to positions of increased 
responsibility. 

Loopers are Thoroughly Trained
New loopers report to our general 
headquarters, in Bethlehem, Pa., usu
ally early in July. They attend a basic 
course of five weeks, including lec
tures, classroom discussions, educa
tional films, and daily plant visits. 
The Loop Course is not a probationary 
period. After completion of the course, 
every looper receives his first assign
ment. Then, after reporting to a plant, 
yard, or home office division, he re
ceives further orientation before be
ginning on-the-job training. Bethlehem 
loopers embark on their careers with 
thorough training behind them. 

Big and Diversified-Because of its 
size and diversity of its operations, 
Bethlehem Steel offers unlimited op
portunities to "get ahead ." One of the 
nation's largest industrial corporations, 
with over 140,000 employees, we are 
engaged in raw materials mining and 
processing; basic steelmaking and the 
production of a wide range of steel 

products; manufacturing; structural
steel fabricating and erecting; and 
shipbuilding and ship repair. We op
erate steelmaking plants on the Eastern 
Seaboard and the Pacific Coast; ship
yards on the Atlantic, Pacific, and Gulf 
Coasts; manufacturing units and fabri
cating works in twelve states ; and sales 
offices in most leading cities . A new 
centralized research facility, the Beth
lehem Steel Company-Homer Research 
Laboratories, costing in excess of $25 

million, located in Bethlehem, Pa., 
rivals the finest in any industry. 

Read Our Booklet-The eligibility re
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in 
our booklet, " Careers with Bethlehem 
Steel and the Loop Course:" It will 
answer most of your questions . Copies 
are available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel , Bethlehem 
Steel Company, Bethlehem, Pa. 

All qualified applicants will receive consideration for employment without regard to race. creed. color. or national origin. 

BETHLEHEM STEEL ii 
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Engineers who qualify to fill these chairs ••• 
are on the road to filling responsible iobs 

with a growing company in a growing industry 

e American Air Filter Company is one of the world's 
pioneers in the field of "better air." Starting in 1929 as a 

manufacturer of air filtration equipment only, it has, through 

a planned program of pr.oduct development, attained the 

unique position of being the one company in its industry 

that can take the complete over-all approach to the customer's 
air problems. In brief, this means supplying and coordinating 

all the proper products to filter, cool, heat, clean ( control 
process dust), move, exhaust, humidify and dehumidify air. 

"Better Air", while a big business today, is still in its 

infancy. Name any industry, any building type, and you have 

a present or potential user of AAF equipment. Other well
known trade names in the AAF family are Herman Nelson, 
Kennard and Illinois Engineering. At present, AAF operates 
nine plants in Louisville, Moline, Ill., Morrison, Ill., Rock 
Island, Ill., St. Louis, and Montreal, Canada. 

THIS KIND OF 
ENGINEERING DEGREE , , , 

't 

••• QUALIFIES YOU FOR 
THIS KIND OF JOB 

't 
Mechanical- Engineering, Sales or Manufacturing 
Electrical - Engineering or Sales 
Industrial - Manufacturing or Sales 
Civil - Sales 

FORMAL THREE-MONTH TRAINING COURSE 

Your first job at AAF will be to complete a full three-month 

course in its technical training school. This is a complete 
and carefully planned course covering every phase of this 

business of better air and is under the direction of Mr. James 
W. May, a recognized authority on air handling problems and 

presently a member of the board of directors of ASHRAE. 

Classes, held in special, air conditioned quarters, are sup
plemented by field trips to visit AAF plants and observe 
on-the-job applications of equipment. 

YOUR FUTURE IS ALL-IMPORTANT TO AAF 

AAF prides itself on attempting to match the man to the 
job. During your training period you will have contacts 
with key company personnel. Your personal desires as to type 
and location of job are given every consideration. AAF is 
big enough to provide opportunities galore-small enough to 

never lose sight of the per~9nal touch that adds satisfaction 
along with success. 

A representative of AAF will be on your campus soon to 
interview students interested in learning more about the 

opportunities with this company. Consult your Placement 
Office for exact date. 

American Air l=ilter 
BETTER AIR IS OUR BUSINESS 
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SHAMROCK SEZ 
(Continued from page 24) 

are careful not to warn him, this 
one is good for a delay of about 
an hour and a half. 

Thi s principle, conveniently 
termed pi-throwing can, of course, 
be modified to apply to any other 
letter. Thus you can state perfect
ly truthfully on page 141 that F 
is free energy so if Gentle Reader 
has read another book that used 
F for Helmholtz free energy he 
will waste a lot of his own free 
energy trying to reconcile your 
equations before he thinks to look 
for the footnote tucked away at 
the bottom of page 50, dutifully 
explaining that what you are 
talking about all the time is Gibbs 
free energy which he always 
thought was G. Meanwhile you 
can compound his confusion by 
using G for something else, such 
as "any extensive property." F, 
however, is a particularly happy 
letter as it can be used not only 
for any unspecified brand of free 
energy but also for fluorine, force, 
friction, Faradays, or a function 
of something or other, thus in
creasing the degree of random
ness, dS. (S, as everyone knows 
stands for entropy, or maybe sul
ful). The context, of course, will 
make the meaning clear, especial
ly if you can contrive to use sev
eral kinds of F's or S's in the same 
equation. 

But after all, the most success
ful device in mathmanship is to 
leave out one or two pages of cal
culations and for them substitute 
the word "hence" followed by a 
colon. This is guaranteed to hold 
the reader for a couple of days 
figuring out how you got hither 
from hence. Even more effective 
is to use "obviously" instead of 
"hence," since no reader is likely 
to show his ignorance by seeking 
help in elucidating anything that 
is obvious. This succeeds not only 
in frustrating him but also in 
bringing him down with an in
feriority complex, one of the 
desiderata of the art. 

These, of course, are only the 
most common and elementary 
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rules. The writer has in progress 
a two-volume work on mathman
ship complete with examples and 
exercises. It will contain so many 
secret symbols, cryptic codes and 
hence-gambits that no one (but 
no one) will be able to read it. 

A salesman was trying to sell 
a farmer a bath tub. "Could I in
terest 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." 

Two students arrived at the 
rooming house and were shown 
a rather dingy room. "What," 
said one, "does this pig sty cost?" 

Promptly the landlady replied: 
"For one pig, two dollars; for 
two pigs, three dollars." 

oTe 
When the teacher asked Bobby 

to spell the word "straight," he 
spelled it "S-T-R-A-I-G-H-T." 

"Fine!" she said. "What does it 
mean?" 

"Without ginger ale," he an
swered. 

oTe 
The trouble with trying to get 

away from it all, these days, is 
that most of it is portable. 

oTe 
A rather ingenious engineer 

calls his girl "Definite Integral" 
because he knows her limits. 

oTe 
"Lips that touch liquor shall 

never touch mine," said the co-ed. 
"Your lips?" inquired her beau. 
"No, my liquor," answered the 

girl. 

UNIVERSITY OF MISSOURI 
COLLEGE OF ENGINEERING 

Starting Salary Distribution of June 1961 Graduates 

Salary 
Range 

670-689 
650-669 
630-649 
610-629 
590-609 
570-589 
550-569 
530-549 
510-529 
490-509 
470-489 
450-469 
430-449 

With B.S. in Engineering 

Number 
1 
0 
0 
0 
3 
3 

16 
8 
9 
2 
0 
4 
2 

48 

Per cent of those 
Reporting Positions 

2.00 
0.00 
0.00 
0.00 
6.25 
6.25 

33.33 
16.67 
18.75 
4.00 
0.00 
8.33 
4.16 

foo.oo 
Analysis of the Entire Class 

Industrial Positions Reported -----···--------------------------------- __ 
Going to Graduate School ____________________ ________ ___________________________ _ 
Going to Military Service ---------------------------- ------------ _________________ _ 
No report from student ----------------------------------------------------------------
Uncertain or don't know ----------------------------------- _________ ______ ___ ___ _ 

48 
10 
18 
14 

2 
92 

Median salary for June, 1961 graduates reporting industrial posi
tion: $540/ month. 

Same period last year: $525/ month. Median salary for Feb. 1961 
graduates: $525/ month. 

Mean beginning salary for June 1961 graduates: $537/ month. 
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PUT THE ATOM TO WORK 
• This is just the kind of challenge Allison 
scientists and engineers like to "get their 
teeth into." 

With major research and engineering ef
fort focused on the field of nuclear energy 
conversion, Allison has several nuclear pro
jects currently in progress, including; 

An exceptionally mobile, lightweight, com
pact reactor which can produce from 2,000 
to 3,000 kilowatts . . . 

A nuclear rocket engine to laun'ch large 
payloads into earth orbit, propulsion for 
manned space vehicles ... 

A nuclear powered thermally Regenerative 
Fuel Cell to light small cities, power mag
netohydrodynamic devices, submarines and 
space platforms . . . 

We expect these programs now in the re
search phase to have broad applications in 

-- Energy Conver,ion ;, Our Bu,ine,, 

the power and propulsion systems of the next 
generation. 

To this end, our atomic scientists and 
engineers draw upon such extensive, modem 
facilities as physical chemistry, solid-state 
physics, radio-isotope, infra-red, fluid dy
namics, rocket propulsion and metallurgical 
laboratories; a vacuum chamber which simu
lates pressures at altitudes in excess of 200 
miles; a liquid metal loop; analog and digital 
computers, and numerous other research 
tools. These efforts and facilities are further 
backed-up by every resource General Motors 
possesses. 

As nuclear technology advances, Allison 
will continue proping new forms of energy 
conversion in the search for improved forms 
of propulsion and power. 

In short, we take all energy sources to be 
our starting point, as reflected in our guiding 
theme: 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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BIJLLARNEY 

What is conscience? 
Conscience is the thing that 

hurts when everything else feels 
good. 

• Papa Bear: "Who's been drink-
ing my beer?" 

Mama Bear: "Who's been drink
ing my beer?" 

Baby Bear: "Barf!" 

• Overheard after the dance: 
Guy: "May I kiss your hand?" 
Co - e d: "Whatsamatter? My 

mouth dirty?" 

• Freshman: I think your girl is 
spoiled. 

Senior: No, it's just the per
fume she's wearing! 

• Once upon a time a beautiful 
girl was walking through the 
woods when she came upon a 
poor little frog who spoke as fol
lows: "Lovely princess, once upon 
a time I was a handsome prince, 
but a big black witch turned me 
into a frog." 

"Oh, that's terrible," said the 
beautiful girl. "Is there anything 
I can do to help you?" 

"Yes, indeed," replied the frog. 
"If you will take me home with 
you and put me on your pillow, 
I will be saved." 

So the beautiful girl took the 
poor little frog home with her, 
and the next morning when she 
awoke, there beside her was a 
handsome young prince. And, do 
you know, to this day her mother 
still doesn't believe that story. 
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The husband, answering the 
phone, said: "I don't know; call 
up the weather bureau," and 
hung up. 

"Who was that?" asked his 
wife. 

"Some fellow asking if the coast 
was clear." 

• One reason for not picturing 
angels with beards is that most of 
them get to heaven by a close 
shave. 

• Boarder: It's disgraceful, mad-
am. I'm sure two rats were fight
ing in my bedroom last night. 

Madam: What do you expect 
for $25 a month? Bull fights? 

Two cockroaches were lunch
ing in a dirty sewer. One was 
talking about the spotless new 
neighborhood restaurant, f r o m 
which they had been barred. 

"I hear," said one cockroach, 
"that the refrigerators shine like 
polished silver, the floors sparkle 
like diamonds. Why, the place is 
so clean ... " 

"Please, please!" interrupted 
the second cockroach, "Not while 
I'm eating!" 

I love my little sweater girl 
She snuggles when we waltz, 
And any day I hope to learn 
If she is true or false . 

THE MISSOURI SHAMROCK 



Kodak beyond the snapshot • 
(random notes) 

• • 

One use for an 
artificial duck 

On Sunday evening, September 24th, 
a new associate of ours named Walt 
Disney broadcast from 168 TV stations 
a film called "Mathmagicland." It 
featured an artificial duck he owns 
named Donald. The film illustrated the 
mathematical unity of nature and man, 
while the duck quacked in order to 
reassure 20,000,000 viewers that there 
is no harm in such a discussion. 

Lots of kids who were too young for 
it will be ready next fall. Movies can 
teach conic sections as easily as pie
throwing. Movie-makers with lesser 
resources than Disney can also teach 
laudably. What bothers the classroom 
teacher about 16mm movies is how to 
get the one she wants when she wants 
it instead of seven weeks later. Nobody 
is to blame. The can of film has too 
many classes to visit, but relief is on 
the way. 

Enter the Kodak Sound 8 Projector. It 
projects 8mm movies with commentary 
from a magnetic stripe on the film. 

The greatly reduced cost and bulk 
of 8mm film and equipment got home 
movies off the ground. The improve
ment of sharpness and color in the 
8mm Kodachrome II Film introduced 
last year is making movies really soar 
as entertainment in the home. In the 
schoolroom 8mm sound movies can be 
expected to simulate the effect of the 
paperback on the book business. The 
teacher will be able to handle a teach
ing film more like a weekly magazine 
and less like a shipment of gold bullion. 

COST-CUTTING NEEDS GOOD PEOPLE 

From topographic mapping film 
to textile fibers, plenty of lively 
careers to be made with Kodak in 
research, engineering, production, 

A sharp eye 
for Infrared 

The decision to announce f I! Irtran-2 
Aspheric Lenses has been reached in 
struggle against inhibitions. In the 
photographic trade we are habituated 
to a longer silence before the first blast 
of the trumpets. Infrared technology 
hates to wait, however. 

These lenses transmit usefully from 
2µ to 14µ. Three focal lengths, I-inch, 
2-inch and 3-inch, are offered off the 
shelf. Atf/1, we seem to have done 
well at providing high collecting-power 
for energy without undue sacrifice of 
sharpness. Sharpness was the goal. For 
all the lenses, the minimum circle of 
confusion computes at less than .001" 
for any wavelength from 4.25µ to IOµ. 
Note italics. 

In the 2µ-3µ region, the sharpness 
does not compute to be as good as 
farther out in the infrared. Yet we 
have customers who use the lenses 
there and are happy with confusion
circle minima as large as .008". 

In comparison with reflective optics 
hitherto used, Irtran-2 aspheres offer 
compactness and a wider field that 
doesn't even show appreciable deteri
oration as far as 2° off axis. You do give 
up the perfect achromatism of mirrors. 

These remarks can be interpreted as 
a blatant offer here and now to sell these 
lenses for cash. (Address inquiries to 
Eastman Kodak Co., Special Products 
Division, Rochester 4, N.Y.) Irtran-2 
material resists water and common 
organic solvents. It retains infrared 
transparency at high temperature. 

INFRARED OPTICS NEEDS GOOD PEOPLE 

The carboxamlde way 
to solvation 

The joy that philosophers once felt in 
considering an irresistible force acting 
against an immovable object is as 
nothing to the joy of the peddler who 
carries in his pack both an inorganic 
substance that resists common organic 
solvents (see left) and a solvent which 
dissolves inorganic substances which 
common solvents fail to dissolve. 

$2. 75 buys from Distillation Products 
Industries (a division of ours), Roches
ter 3, N. Y. 5 grams of N,N-Dimethyl
ben:;_amide. This comes as white crystals 
that melt at 42°C. It is a new member 
of a class of compounds of uncanny 
solvent power for high polymers, 
organometallics, and inorganics. 

Sol vation virtually demands the 
liquid state. Solubility also usually rises 
with temperature. Without the trouble 
and peril of high-pressure tactics, 
N,N-dimethylbenzamide can be main
tained as a much hotter liquid than its 
cousins. It doesn't boil until 272°C, as 
compared with 152°C for N,N-di
methylformamide and 165°C for N,N
dimethylacetamide. Judged from some 
of the 17 other N-substituted carboxa
mides to be found among some 3900 
Eastman Organic Chemicals we sell for 
research, it is probably a swell solvent. 
(Whether it dissolves Irtran-2 material, 
nobody yet cares.) 

Note: Whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 

ORGANIC REAGENTS NEED GOOD PEOPLE 

Price subject to change without notice. 

marketing. Address: EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester 4, N.Y. 



One of a series ... 

Interview with General Electric's Dr. J. H: Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
1. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 

4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Wes tern technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 

A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 

and Wants-Plan Your 

Career Accordingly 

DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 

activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 

for four universities, and is a member of the Technical Assistance panel of President 

Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled "Engineering's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by addressing 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERALfj ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or national origin. 
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United States Steel owns one of the world's few ion
emission microscopes, capable of magnifying two mil
lion times. It was built by U. S. Steel's Fundamental 
Research Laboratory in line with established scientific 
principles-not to study pinheads, but to enable the 
scientists in Fundamental Research to study the atomic 
structures and surfaces of metals. With this amazingly 
powerful instrument, they can actually see and identify 
individual atoms! 

Whatever their specialized training, those who work at 
U. S. Steel are likely to be surprised, at the start, by 

such ultramodern, space age equipment. But they 
soon come to realize that this is just the visible evi
dence of U. S. Steel's continuing program to develop 
new and better steels. That's what makes the work of 
U. S. Steel engineers so stimulating. 

Be sure to register with your Placement Director. For 
information about the many career opportunities at 
United States Steel, including financial analysis or 
sales, write U.S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 
U. S. Steel is an equal opportunity employer. 

~ United States Steel 
TRAD EM ARK 
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ENGINEERS WEEK, 1962 

UNIVERSITY OF MISSOURI 

COLUMBIA, MISSOURI 

Sunday, March 11: 
10: 30 A.M.-Assembly in front of the Engineering Building 
11: 00 A.M.-Burrall Class in Stephens College Auditorium 

Monday, March 12: 
9: 30 P.M.-Serenade (Meet at Engineering Building) 

11: 00 P.M.-Midnight Show 

Tuesday, March 13: 
7: 30 P.M.-Slide Rule Contest 
8: 00 P.M.-Reception for Queen Candidates-Engineering Students' Wives (Read Hall) 

Wednesday, March 14: 
5: 30 P.M.-Barbecue 

Thursday, March 15: 
7: 00 P.M.-Assembly of Lab Exhibits, and final preparations for Gas Economy Run 

Friday, March 16: 
ALL DAY-Alumni Registration, Dean's Office 
8: 00 A.M. to 2: 00 P .M.-Gas Economy Run (Stadium) 

10: 00 A.M.-J udging of Beard-Growing Contest 
3: 30 P.M.-St. Pat's Parade 
4: 30 P.M.-Knighting Ceremony, Engineering Building 
6: 00 P.M.-Alumni-Faculty Dinner for Achievement Award Recipients (Student Union) 

-Ladies invited-Informal 
6: 00 P.M. to 10: 00 P.M.-Laboratory Exhibits and Open House 

Saturday, March 17: 
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ALL DAY-Alumni Registration, Dean's Office 
10: 00 A.M.-ENGINEERING CONVOCATION, Jesse Auditorium 

Aw ARD OF STUDENT HONORS AND ENGINEERING ACHIEVEMENT MEDALS 
12: 00 Noon-Alumni Luncheon (Student Union). Ladies invited. Annual Business Meet

ing, Annual Meeting of Engineering Foundation 
12: 00 to 4: 00 P.M.-Laboratory Exhibits and Open House 

2: 00 to 4: 00 P.M.-Green Tea at President Ellis' Home 
6: 30 P.M.-Student-Faculty-Alumni Banquet (Student Union) 
9: 00 P.M.-St. Pat's Ball, Rothwell Gymnasium 

10: 00 P .M.-Coronation of Queen of Love and Beauty 
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Editorial 

It's that time of the year again. In just a very few weeks old Gary's 
Machine, otherwise known as St. Pat's Board, will swing into action with 
Engineer's Week 1962. Gary Zeller, as chairman of the Board, is really do
ing a fine job but he still needs your help. The board is made up of only 
around 1.65 percent of Engine school, yet they are the ones responsible for 
the success of failure of the week. 

Sure, you don't have very much spare time but certainly you can spare 
just a few moments now and then . Any little bit will help. 

You can help Engine Week to be a success by contacting t!'.le chairman 
of Lab exhibits in your professional associat ion, by contacting any member 
of St. Pat's board, seeing the Editor of Shamrock, or just plain showing up 
at any of the Engine Week functions. 

A short glance to the left, at the Engine week schedule, will give you 
a fairly complete idea of what is going to happen . As you can see there will 
be plenty of activities fo r everyone. 

Not only do we have a very rich and great tradition to uphold but here 
is a great chance to "have a ball." 

ERIN GO BRAGH ! ! ! 

AKR 
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Distinguished from that which has prac
tical application, pure research is con
cerned with the discovery of fundamental 
knowledge to widen man's understanding 
of himself and the universe. 

Ford Motor Company's Scientific Labora
tory in Dearborn, Michigan is dedicated 
to the pursuit of knowledge in the physical 
sciences. On its staff are scientists of 
national and international reputation who 
conduct independent basic research pro
grams of an extremely broad nature. 

Why does Ford Motor Company support 
research which seemingly is unrelated to 
the manufacture of its products? 

It is our view, and a pioneering concept 
in our industry, that entirely new ap
proaches to automotive development can 
come only from unhampered scientific 
investigation. Deeper understanding of 
matter itself, and of the conversion and 
storage of energy-aside from widening 
man's primary knowledge-may have 
practical application in tomorrow's vehicle 
design. 

Thus knowledge wrested from nature by 
scientists will be taken by technologists 
and applied to serve practical needs and 
desires. Another example of Ford's leader
ship through scientific research and 
engineering. 

~~.---------. ~ 
' ' ~ \ 
' ' ' ' i, ________ , MOTOR COMPANY 

The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD• THE FARM 
INDUSTRY• AND THE AGE OF SPACE 
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Chemistry paints a bright future 

The finish on new cars is as tough as it is beautiful. Chemicals 
developed through research at Union Carbide have played an important part 
in achieving smooth, hard mirror-bright coatings that last for years. 

Chemicals and plastics have also caused a revolution in other types 
of paints and :finishes in recent years. The result? Water-base latex paints 

that dry in minutes have turned a time-consuming chore into a simple job 
for any homeowner. Special solvents assure the uniform surface required in 

the :finishing of fine furniture. And many new chemical materials are going 
into coatings to safeguard industrial equipment from moisture and corrosive 
fumes ... and to protect ships from the ravages of salt water. 

This is an example of a vital industry that has forged ahead 
because of the kind of chemical research that goes on at Union Carbide. 
Looking to the future, the people of Union Carbide are continuing their 
efforts to bring forth new and better materials for everyday living. 

FEBRUARY, 1962 

You will be interested in the 
career opportunities available 
with Union Carbide in carbons, 
chemicals, gases, metals, plas
tics , and nuclear energy .Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet YY, 
Union Carbide Corporation, 270 
Park Avenue, N ew York 17, 
N ew York. (Pleasementionyour 
career field.) 

UNION 
CARBIDE 

... a hand 
in things to come 
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The Jefferson 

National Expansion Memorial 

Introduction 

THE City of St. Louis, Mis
souri was founded in the 

year 1764 as a French fur trading 
post and became a part ·, of the 
United States in 1803 when 
Thomas Jefferson negotiated the 
purchase of the Louisiana Terri
tory. From that humble begin
ning St. Louis has grown to be 
one of the largest and most popu
lous metropolita·n areas on the 
North American continent. 

Although the city has aged and 
blight and decay have touched 
portions of its face, the years have 
not been unkind to St. Louis. 
Since its early beginning the city 
and its people have time after 
time made their indelible mark on 
the pages of history. Through the 
era of the westward expansion St. 
Louis thrived in its role as the 
hub of commerce and transporta
tion for all of mid-America and 
the Far West. It was this era and 
this role which inspired Hiram 
Chittenden to write in his book, 
"The American Fur Trade of the 
Far West": 
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"It is doubtful if history 
affords the example of an
other city which has been the 
exclusive mart for so vast an 
extent of country as that 
which was tributary to St. 
Louis. Every route of trade 
or adventure to the· remote 
regions of the West ce·ntered 
in St. Louis. Following the 
lines of trade, all travel to the 
Far West, whether for pleas
ure or for scientific research, 
all exploring expediticms, all 
military movements, all inter-

(The Saarinen Arch) 

course with the Indians, and 
even the enterprises of the 
missionaries in that country, 
made St. Louis their starting 
point and base of opera
tions." 
During the early years of the 

westward expansion, St. Louis 
quickly earned the title of "Gate
way to the West". 

Although Charles Lindberg's 
historic flight in the Spirit of St. 
Louis, Project Mercury, Amer
ica's first manned space capsule, 
and many other great events and 
achievements have brought new 
fame and fortune to St. Louis dur
ing the last half-century, the city's 
early role as the "Gateway to the 
West" has not been forgotten, for 
it is here on the west bank of the 
mighty Mississippi that the Jef
ferson National Expansion Me
morial is to be erected. 

By early 1964, travelers and 
commuters headed toward the St. 
Louis riverfront will be treated 
to a new and breathtaking spec
tacle, and to all but the localite 
and the frequent St. Louis visitor, 
the waterfront of old will be bare
ly recognizable. Where once the 
side-wheelers and stern-wheelers 
from Natchez and New Orleans 
and from the upper Mississippi 
and the Ohio churched about 
loading and unloading their pas
sengers and cargo, and where once 
the homesteaders, the trappers, 
and the gold-seekers outfitted 
their wagons for the long west
ward journey, there will rise a 
magnificent arch of glimmering 
stainless steel. Where, in more re-

PAUL R. HOLLRAH, C.E. '62 

cent years, the quiet river scene 
was marred by the decadent re
mains of obsolescent warehouses 
and industrial buildings, there 
will rise a monument to the peo
ple and places of a bygo·ne era, St. 
Louis' newest claim to fame, the 
Jefferson National Exp.ansion Me
morial. 

History of the Memorial 
In order to commemorate the 

vision and foresight of Thomas 
Jefferson and many others like 
him, who directed and financed 
the westward expansion, and in 
order to build a monument befit
ting the courage, bravery, and 
heroic exploits of the early trail
blazers, frontiersmen, and settlers, 
President Franklin D. Roosevelt, 
in 1935, ordered that the Jefferson 
National Expansion Memorial be 
established, and that the memorial 
be administered by the National 
Park Service. The City of St. 
Louis, because of its early role as 
the "Gateway to the West", was 
chosen as the site for the me
morial. 

In the same year that the Ex
ecutive order was signed creating 
the memorial, the citizens of St. 
Louis approved a $7.5 million 
bond issue for the acquisition of 
land and construction of the me
morial. The remainder of the 
money was to be furnished by the 
Federal Government on the basis 
of three Federal dollars to one 
City dollar. By the early 1940's, 
land and buildings comprising 
nearly 40 city blocks had been 
purchased and existing buildings 
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had been cleared from the site. 
However, during the years of 
World War II, work on the proj
ect came to a standstill due to a 
shortage of funds. At that time, 
an agreement was reached be
tween the City of St. Louis and 
the National Park Service, where
by the cleared area, more than 80 
acres, would be used by the city 
as a parking lot until such time 
as work on the project resumed. 

In 1947, a group of civic-mind
ed citizens, calling themselves 
The Jefferson National Expansion 
Memorial Association, conducted 
a nationwide architectural com
petition at a cost of $250,000. The 
purpose of the competition, which 
attracted some 200 entrants, was 
to obtain the finest possible de
sign for the memorial and to in
sure that the finest architectural 
talents in the country would be 
enticed to submit their ideas. The 
winning design, chosen in 1948, 
was the work of Eero Saarinen 
and Associates of Birmingham, 
Michigan. Mr. Saarinen, now de
ceased, offered the services of his 
firm as consulting architects for 
the development of the memorial. 

During the greater part of the 
following decade, little was accom
plished on the project due to a 
dispute over the relocation of an 
elevated railway which passed 
along the eastern edge of the me
morial site, between the memorial 
property and the Mississippi 
River. However, in 1959, after 
years of negotiation, agreement 
was reached between the City of 
St. Louis, the National Park Serv
ice, the Terminal Railroad Asso
ciation, and the Missouri-Pacific 
Railroad Company. The agree
ment called for the construction 
of a series of retaining walls, 
crossover bridges, and tunnels 
which would shield passing trains 
from the view of the memorial 
visitor, and would also prevent 
the unsightly elevated trestle 
from detracting from the beauty 
of the memorial. The final stages 
of the relocation project, the total 
cost of which will be nearly $5 
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million, were scheduled for com
pletion by January 1, 1962. 

It is hoped that the entire me
morial will be completed by early 
1964, in time for the 200th anni
versary of the founding of St. 
Louis. 

The Memorial 
The Saarinen design calls for 

the preservation of two historic 
buildings, the Old Courthouse and 
the Old Cathedral, the construc
tion of two overlooks on the river 
side of the memorial grounds, the 
reconstruction of the old Lisa 
Warehouse, and the construction 
of a huge stainless steel arch with 
a large underground Visitors 
Center and Museum at its base. 

The Old Courthouse, built in 
1839, has been preserved and is 
presently serving as a museum 
and as temporary headquarters 
for the National Park Service. It 
was in this building that the Dred 
Scott case was first tried. 

The Old Cathedral, which was 
built in 1831 and dedicated in 
1834, is used as a shrine and place 
of worship by residents of the 
riverfront area. The Roman 
Catholic Church is now doing ex
tensive preservation and restora-

tion work on the Cathedral as its 
contribution to the development 
of the memorial area. 

The Lisa Warehouse, built in 
1818 by Manuel Lisa, St. Louis 
fur trader, had to be dismantled 
to allow the railroad relocation 
project to progress; however, the 
building was taken apart with 
great care so that it could be 
stored and reconstructed at a later 
date. 

The underground Visitors Cen
ter will contain the Museum of 
Westward Expansion, two thea
tres, a large lobby, and the local 
offices of the National Park Serv
ice. In all, the underground struc
ture will have some 90,000 sq. ft. 
of floor space. The museum area, 
which will tell chronologically the 
epic story of the settling of the 
West between 1803 and 1890, will 
occupy some 40,000 sq. ft. The two 
theatres will occupy nearly 4,500 
sq. ft. each, while the Park Serv
ice offices, will occupy some 16,200 
sq. ft. of floor space. The remaind
er of the underground structure 
will consist of a main lobby and 
ramps which will descend from 
each of the two legs of the arch. 

(Continued on page 18) 

Architect's model of the Jefferson National Expansion Memorial. At the far 
left can be seen the dome of the Old Courthouse and the roof and bell tower of 

the Old Cathedral. Facing the River, from left to right, are the memorial's South 
Overlook, the Saarinen Arch, and the North Overlook. 
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ENGINEERS 
SCIENTISTS 

WHERE DO YOU TURN FROM HERE? 
When you turn to General Dynamics\ Astronautics you'll see an exciting 
selection of career opportunities. Because here you will participate in 
high-priority missile and space vehicle programs. Atlas, Centaur, Mercury, 
Midas, Arents, Rover, Ranger, and many other space projects of a dramatic 
nature offer the dedicated young engineer or scientist a whole new world 
of inspiring work. And all within the perfect year-around climate of San 
Diego-the city that is fast becoming known as the nation's center of scien
tific endeavor. Advanced degree studies are offered at four institutions in 
the area. To take the right turn in your career ... be sure you see the General 
Dynamics I Astronautics representative who will be visiting your campus 
soon. To arrange for a personal interview, contact your placement officer. 

GllllllilD 
AN EQUAL OPPORTUNITY EMPLOYER 

GENERAL DYNAMICS I ASTRONAUTICS 
5250 KEARNY VILLA RD .. SAN DIEGO 12. CALIFORNIA 
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A century of wisdom began in 1862 with passage of the first 
Morrill Act. The high teaching standards, curricula and philosophies of land-grant 
colleges and universities have furnished our company with many outstanding 
employees. In fact, 36% of the highest degrees obtained by our employees are from 
your schools. These valued employees have proved to us that such wisdom was well 
founded. Best wishes for continued success in providing educational leadership for 
a changing world through Resident Instruction, Research, and Extension. 

THE DOW CHEMICAL COMPANY Midland, Michigan 
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WHY REG I STER? 
HOW? WHEN? 

Philosophy of Registration 

Modern civilization has found 
it necessary to regulate the prac
tice of professions that have to do 
with protection of life, health, 
rights, and property. Three pro
fessions-medicine, law and engi
neering-are primarily entrusted 
with responsibilities incident to 
such activities. It is natural, 
therefore, that all fifty states of 
our nation and four U.S. terri
tories, as well as many other 
countries of the world, should 
establish qualifications for those 
who offer to serve the public 
through these three professions. 
Registration in evidence to the 
public that the registrant has met 
fixed requirements in education 
and experience and that he is 
legally entitled to practice his 
profession. Thus, registration is 
an exercise of police powers in
herent to states and other govern
mental units. Only through law
ful registration can the people, 
through government, regulate a 
profession and exclude the un
qualified practitioner. 

The public rightfully expects a 
profession to maintain high stand
ards of qualification for its mem
bers. Registration is a legal means 
for this accomplishment. 

Why Should I Register? 

Experience has shown the fol
lowing probable reasons for regis
tration as a professional e·ngineer: 

• Your registration is your legal evi
dence of authority to practice engi
neering before the public. 

• Your registration is your legal evi
dence of authority to present expert 
engineering testimony before a Court 
of Law. 

• Your registration will help you ad
vance in position. 

• Your registration will help you re
ceive higher compensation. 
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• Your registration will be of value to 
your employer in achieving business 
objectives. 

• Your registration is evidence to other 
engineers of your concern for profes
sional improvement of engineering. 

• Your registration is position security, 
because you have more to offer your 
employer. 

• Your registration is evidence of your 
training and experience. 

• Your registration is a property right. 

• Your registration contributes to your 
professional standing in your com
munity. 

What Are Requirements 
Of Registration? 

A Registered Professional Engi
neer in Missouri must: 

1) Graduate from an engineer
ing college whose curricula is 
accredited by Engineering Coun
cil of Professional Development, 
or have equivalent training, and, 

2) Have at least four years of 
acceptable engineering experience 
acquired after age 21, and, 

3) Pass a written P.E. examina
tion given by the Missouri Board 
of Registratio•n for Architects and 
Professional Engineers. 

4) Be a citizen of the United 
States of America. 

An enrolled Engineer-in-Train
ing in Missouri must: 

1) Be a citizen of the United 
States of America. 

2) Pass a written E.I.T. exami
nation given by the Missouri 
Board of Registration for Archi
tects and Professional Engineers. 

How Much Does It Cost 
To Register? 

Registered Professional Engineer 
In Missouri: 

Application Fee: $25.00. * 
Renewal Fee: $5.00 per year. 
Engineer-in-Training in Missouri: 
Application Fee: $5.00. * 
Renewal Fee: No charge. 
* An applicant, failing to successfully 

pass his first examination, is permitted 
one more examination re-take without 
payment of another application fee. 

When Should I Register? 
Registered Professional Engineer 

In Missouri: 
Any time after age 25, which is 

the earliest possible time he may 
obtain four years of acceptable 
engineering experience following 
age 21. Experience has shown 
that it is advantageous for a 
young engineer to take his P.E. 
examination as soon as possible 
after graduation rather than to 
delay. Thus his college training is 
of the greatest possible benefit to 
him in the examination. 

Engineer-in-Training in Missouri: 
Because no engineering experi-

ence is required the E.I.T. appli
cant should take his E.I.T. exami
nation in his senior year in 
college because his college train
ing is still "fresh" in his mind. 

How Do I Apply for Registration? 
Application for P.E. or E.I.T. 

should be made to: Missouri Board 
of Registration for Architects and 
Professional Engineers, P. 0. Box 
184, Jefferson City, Mo. 

Is There a Book of Prior 
Examinations? 

Yes. You may obtain a book of 
prior P.E. and E.I.T. examinations 
given in Missouri by making your 
request to: Missouri Society of 
Professional Engineers, P. 0. Box 
365, Jefferson City, Mo. 

The cost is $1.00 per copy, in
cluding mailing charges. 

Are There Other Reference 
Books? 

There are several including: 
Professional Engineer's Exami

nation, Questions and Answers, 
Lalonde, McGraw-Hill Book Co. 

Engineering Economics for Pro
fessional Engineers' Examina
tions, Kurtz, McGraw-Hill Book 
Co. 

(Continued on page 16) 
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WHAT ARE 
THE ADVANCEMENT 

OPPORTUNITIES 
AT DU PONT? 

FEBRUARY, 1962 

As a matter of fact, career opportunities at 
Du Pont are excellent. One reason is the fact that 
the company is growing constantly-and growth 

creates new opportunities. 

Consider, for example, that Du Pont allocates 

over $90 million every year for research alone. 
Out of th is grow new products that create new 
challenges. Then, too, Du Pont is active in almost 
every phase of business and industry. Such di
versified activity opens up many interesting jobs. 

We believe that qualified bachelors, masters 

and Ph.D.'s will want to consider opportunities 
with us. There are openings for engineers-me

chanical, electrical, metallurgical, industrial, 
chemical-and for chemists and physicists, sales 
and marketing men. For information about op
portunities here, clip and mail the coupon. 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 

An equal-opportunity employer 

r-----------------------------------------
E. I. du Pont de Nemours & Co. (Inc.} 
Room 2419-2 Nemours Building 
Wilmington 98, Delaware 

Please send me the booklets indicated below: 

D Du Pont and the College Graduate 
□ Mechanical Engineers at Du Pont 
□ Your Engineering Opportunities at Du Pont 
□ Chemical Engineers at Du Pont 

Name---------------

Class--Major----- Degree expected--

College--------------

My addres:>--------------

City·--------Zone--State----
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FDR VIRTUALLY 

FUEL CELLS 
MACH 3 

A DAO Ml S 

SATURN 
NUCLEAR 
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E VERY TECHNICAL TALENT AT 

PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man ca n find stimulating and rewa rding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&W A development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-electric conversions . . . hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL AERO
NAUTICAL ill! ELECTRICAL lli1I CHEMICAL and NUCLEAR ENGINEERING 
ms PHYSICS lli1I CHEMISTRY lli1I METALLURGY lli1I CERAMICS lli1I MATHE
MATICS lli1I ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens . The challenge grows greater. And a future of recognition 
and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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A firm push ... a sewage-tight joint 
Dickey Coupling speeds and simplifies sewer construction 

Jointing Dickey Pipe equipped with 
the flexible, compression-type Coup
ling is fast and economical. A work
man can easily make a tight joint in 
seconds. Just wipe off the Coupling, 
prime it with Dickey lube-compound 
and push the pipe together. This 
Coupling is available on Dickey Pipe 

and Fittings in a wide range of sizes. 
· ID--addition to saving construction 

time, Dickey Coupling/Pipe mini
mizes sanitary sewer operating costs. 
You get tight joints every time that 
lock out roots and infiltration. 

Write today for complete Coup
ling/Pipe information. 

Providing improved sanitation for better living 

IC KEY sanitary 
salt-gl_azed 
clay pipe 

VV. S. DICKEY CLAY MFG. CO. 

Birmingham, Ala .• Chattanooga, Tenn .• Kansas City, Mo. • Meridian, Miss. , St. Louis, Mo . • San Antonio, Tex .• Texarkana, Tex.-Ar, 

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

WHY REGISTER? 

(Continued from page 12) 

When May I Take Registration 
Examinations? 

P.E. examinations are given 
once per year, the first Monday 
and Tuesday in October. 

E.I.T. examinations are given 
twice per year, the fourth Satur
day in April, and the first Mon
day in October. 
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Where Do I Take Re,gistration 
Examinations? 

P.E. examinations are given at 
Jefferson City, Missouri. 

E.I.T. examinations in April are 
given at St. Louis, Kansas City, 

· Rolla, and Columbia, Missouri. 
They are given in October at Jef
ferson City, Missouri. 

Are Refresher Courses Offered 
in Missouri? 

Yes. Regular Refresher Cours-

es are presented each winter in 
Kansas City and St. Louis. For 
information contact: University of 
Kansas Extension Center, 39th 
and Rainbow Boulevard, Kansas 
City 12, Kansas; Dean, School of 
Engineering, Washington Univer
sity, St. Louis, Missouri. 

Refresher Courses have been 
presented elsewhere in Missouri 
by chapters of the Missouri Soci
ety of Professional Engineers, 
when a minimum of fifteen per
sons have enrolled. These outstate 
Refresher Courses ·have been held 
at Columbia, Joplin, and Spring
field. 

When I Register Am I a 

Member of MSPE? 
No. MSPE is a voluntary pro

fessional society of P.E.'s and 
E.I.T.'s. There are two require
ments for MSPE membership. 

1) Registration as a P.E. in any 
state (or enrollment as an E.I.T. 
in any state), and 2) Payment of 
membership dues at three levels 
-NSPE, MSPE and chapter. The 
membership of MSPE includes 
about forty percent of all P.E.'s in 
Missouri which represents the 
majority of practicing engineers 
in this state. 

What Is an Introductory 
Member? 

MSPE has, in addition to regu
lar P.E. and E.I.T. memberships: 
1) Introductory P.E. members 
and 2) Introductory E.I.T. mem
bers. These introductory mem
berships are offered to new P.E.'s 
or E.I.T.'s for the remainder of 
the year in which they were reg
istered or enrolled. Each intro
ductory member receives a mem
bership card and a subscription 
to all publications of the Society. 
Their names are printed in the 
directory edition of the Missouri 
Engineer, official MSPE journal. 
Introductoty membership dues 
are complimentary. 

Professor: "A fool can ask more 
questions than a wise man can 
answer.'' 

Student: "No wonder so ma·ny 
students fail your exams.'' 
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Learning never stops for engineers at Western Electric 

There's no place at Western Electric for engineers who feel 
that college diplomas signify the end of their education. 
However, if a man can meet our quality standards and feels 
that he is really just beginning to learn ... and if he is 
ready to launch his career where learning is an important 
part of the job and where graduate-level training on and off 
the job is encouraged - we want and need him. 

At Western Electric, in addition to the normal learning
while-doing, engineers are encouraged to move ahead in 
their fields by several types of educational programs. 
Western maintains its own full-time graduate engineering 
training program, seven formal management courses, and a 
tuition refund plan for -out-of-hours college study. 

This learning atmosphere is just one reason why a career 
at Western Electric is so stimulating. Of equal importance, 
however, is the nature of the work we do. Our new engi
neers are taking part in projects that implement the whole 
art of modern telephony from high-speed sound transmission 
and solar cells, to electronic telephone offices and computer
controlled production techniques. 

Should you join us now, you will be coming to Western 
Electric at one of the best times in the company's history. 

In the management area alone, several thousand supervisory 
jobs are expected to open up to W .E. people within the next 
10 years. And our work of building communications equip
ment and systems becomes increasingly challenging and 
important as the communications needs of our nation and 
the world continue to increase. 

Challenging opportunities exist now at Western Electric for electrical, 
mechanical, industrial, and chemical engineers, as well as physical 
science, liberal arts, and business majors. All qualified applicants will 
receive careful consideration for employment without regard to race, 
creed, color or national origin. For more information about Western 
Electric, write College Relations, Western Electric Company, Room 6205, 
222 Broadway, New York 38, New York. And be sure to arrange for a 
Western Electric interview when our college representatives visit your 
campus. 

Western Electric 
~ 

MANUFACTURING AND SUPPLY ~ UNIT Of THE am SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Mass. ; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Cillter, P!inceton, N. J. Teletype Corporation Skokie, Ill., and 
little Rock. Ark. Also Western Electric distribution centers in 33 cities anrl installation headQuarters in 16 cities. General headQuarters: 195 Broadway New York 7. N. V. 
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SAARINEN ARCH 
(Continued from page 9) 

Although all structures and ex
hibits of the memorial, both old 
and new, will be of great histori
cal importance, and will attract 
the attention of all who visit the 
memorial grounds, none of these 
can match the "Saarinen Arch", 
as it has come to be called, as an 
architectural masterpiece and an 
engineering phenomenon. 

Not only will the Saarinen Arch 
be a lasting monument to the era 
of the westward expansion, it will 
always stand as a monument to 
the architectural genius of Eero 
Saarinen and Associates, and the 
engineering skill of Severud
Elstad-Krueger Associates of New 
York, Consulting Engi•neers, who 
tackled the herculean task of de
signing and detailing this unusual 
structure. 

The Saarinen Arch 
When completed, the arch will 

be a magnificent structure, com
pletely sheathed in glimmering 
stainless steel, and towering high 
above the St. Louis skyline. As an 
international landmark and tour
ist attraction, the Saarinen Arch 
will rank with the Statue of 
Liberty and the Eiffel Tower, and 
is expected to draw some 3 mil
lion visitors each year. 

The arch, which will take the 
shape of an inverted loaded cate
nary, will rise 630 feet above the 
ground and will measure 630 feet 
from base to base at ground level. 
In section, the arch will be iso-

sceles triangles, measuring some 
60 feet on a side at the base and 
tapering to about 18 feet on a side 
at the top. Since the shape of the 
arch follows exact hyperbolic 
functions in X and Y, many de
sign problems were simplified, as 
will be many of the construction 
problems. The centroid of any 
isosceles section of the arch can 
be found by the following equa
tions: 

X = ~[cosh- 1 (1 + !~ 
or, 

Where A • fc 

t-1 
T 

and C .. Co sn1 _gB 
QT 

f0 = Maximum height of cen
troid of cross section. 

QB = Maximum cross-sectional 
area of arch at base 
1262.66 sq. ft. 

QT Minimum cross-sectional 
area of arch at top. 
125.14 sq. ft. 

L Half-width between cen
troidal axes at base. 

The cross-sections of the arch 
vary in area in inverse proportion 
to the elevation of their centroids. 

The slope of the locus of the 
foregoing hyperbolic equations, at 
any point, can be found by the 
equation: 

OLD 
~~iOUSE JEFFE,RSON 

NATIONAL EXPANSION MEMORIAL 
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Obviously, the importance of 
foundation work under a struc
ture of such size and importance 
cannot be overestimated. Conse
quently, specifications require a 
minimum bearing capacity of 16,-
000 lbs. per sq. ft. under all foot
ings and foundations. Prelimi
nary test boring indicated a 
stratum of bedrock at depths 
varying from 19.9 ft. to 29.1 ft. be
low ground level, throughout the 
entire area of the arch. In only 
one test hole did the depth exceed 
40 ft. Since the column footings 
for the Visitors Center and the 
footings under the arch bases will 
lie approximately 40 ft. below 
ground level, the entire structure 
will be set in solid rock, occasion
ally rock fill, capable of furnishing 
considerably more bearing capaci
ty than the minimum required. 

Each leg of the arch, as it rises 
above its foundation, will be a 
double shell with a wall thickness 
of approximately three feet, up to 
a height of 298 ft. From this point 
upward, to the top of the arch, the 
arch walls will be of structural 
steel with the outer skin of stain
less steel and the inner wall sur
face of rolled steel plate. In order 
to add stability to the structure, 
and so that each leg will act as a 
full erect cantilever during con
struction, the three foot thick hol
low wall of the lower 298 ft. of 
each leg will be filled with pre
stressed concrete. However, as 
a precautionary measure during 
the construction of the arch, each 
leg will be stabilized by guy 
cables attached at a point 530 ft . 
above ground level. 

Specifications require that all 
concrete in the entire structure 
have a 28 day compressive 
strength of 3,000 lb. per sq. in., 
with the exception of prestressed 
roof beall1$. and main lobby 
columns. The concrete in the lat
ter shall have a 28 day compres
sive strength of 5,000 lb. per sq. 
in. 

(Continued on page 20) 
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Long lead time is essential to the 
development of large nuclear 
space power systems.'·Present meth
ods of power generation would require 
an impractical heat rejection surface 
nearly the size of a football field for a 
power output of one megawatt-power 
which will be needed for critical space 
missions already in the planning stage. 

Garrett's AiResearch Divisions have 
now completed the initial SPUR design 
studies and proved the project's feasi-

The joint U.S. Air Force-AEC Project S PUR is a 
research and development program being conducted 
by an industry team of Garrett, Aero j et- General 
Nucleonics (reacto r ) and Westinghouse, L ima 
(generator) to provide a power source to produce 
300-J000KW electrical power in space for one year or 
more. Power is obtained by conversion of nuclear 
fission energy to mechanical ( shaft ) power with a 
potassium vapor turbine. Equipment includes: reac
tor, primary and secondary loop pumps, boiler, turbo
generator and condenser-radiator. 

bility to supply continuous accessory 
power and low thrust electrical propul
sion in space for long periods of time. 

Cutting projected I MW power sys
tems to I / 10th the size and I/5th the 
weight of present power systems under 
development will be possible because 
of SPUR's capability to operate at 
higher temperatures, thereby sharply 
reducing the required radiator area. 

Garrett has been working with the 
Air Force and the Atomic En ergy 
Commission on SPUR as the prime 

contractor for more than one year and 
has more than five years of experience 
in space nuclear power development. 
Also an industry leader in high speed 
rotating machinery, heat transfer 
equipment, metallurgy and accessory 
power systems, the company is devel
oping design solutions for SPUR in 
these critical component system areas. 

For information about a career with 
The Garrett Corporation, write to Mr. 
G. D. Bradley in Los Angeles. Garrett 
is an "equal opportunity" employer. 

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing 

Divisions • Los Angeles 45, Californ ia • Phoenix, Arizona • Airsupply-Aero Engineering 

Gar rett Supply• A i r Cru i sers• AiResearch Industr i al • Garrett Manufacturing Limited 

AiResearch Aviation Service • Garrett International S . A. • Garrett (.Japan) Limited 
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SAARINEN ARCH 

(Continued from page 18) 

Due to the unusual shape of the 
Saarinen Arch, design engineers 
were faced with a particularly dif
ficult stress problem when the 
subject of wind loads and arch 
thrust were considered. After 
much study and deliberation it 
was decided that the most prac
ticable solution to the problem 
would be to induce a known 
thrust into the arch, such that any 
secondary stresses resulting from 
wind loads, seismic disturbances, 
etc. would be insignificant. This 
will be accomplished by the fol
lowing procedure: As the two 
legs of the arch near completion 
and are separated by only a few 
feet at the top of the arch, a stabi
lization truss will be erected on 
top of the arch, connecting the 
two converging legs and holding 
them in proper horizontal and 
vertical alignment. A 400 ton hy
draulic jack with a 48 in. ram 
travel will then be inserted be
tween the two converging legs of 
the arch. The two legs will then 
be forced apart until a horizontal 
thrust of 625,000 lbs. has been in
troduced into each leg. The legs 
of the arch will then be secured in 
their loaded position, the stabiliza
tion truss will be removed, and 
the remainder of the stainless 
steel skin welded into place. 

At the very top of the arch will 
be an observation platform. Me
morial visitors will be able to 
reach this platform by any one of 
three different methods. For the 
more energetic sightseers, a wind
ing stairway will be provided in 
each leg of the arch. For those of 
lesser stamina, elevators will be 
provided in each leg, and for 
those who insist on the maximum 
comfort during their trip to the 
top, and eight-car train will ferry 
passengers up and down each leg 
of the arch. Each car, or capsule, 
as the designers prefer to have 
them called, will seat five pas
sengers. The trains will take on 
and discharge passengers along 
the ramps leading to the under-
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ground Visitors Center, at a point 
approximately 35 ft. below ground 
level, while the elevators will load 
at the base of each leg of the arch. 
Special suspension techniques 
were developed so that elevators 
and capsules would be allowed to 
remain in a vertical position as 
they move along the arc to the 
top of the arch. 

Although the layman is often 
inclined to take engineering struc
tures for granted, it is doubtful if 
such will be the case with the 
Saarinen Arch, for it will be alone 
in its kind, and without equal 
anywhere in the world. Although 
Eero Saarinen did not live to see 
his ideas take shape, it is a fit
ting tribute to his inventiveness 
and imagination that this magni
ficent arch should bear his name 
for all time. 

Conclusion 

When completed, the Jefferson 
National Expansion Memorial will 
be a shrine of which all St. Louis 
and, for that matter, all America, 
can be justly proud. 

The fact that the memorial will 
be completed in time for the 200th 
anniversary of the founding of St. 

Louis should arouse a great feel
ing of pride in all St. Louisans, 
for what more fitting birthday gift 
could a city be given than o·ne 
which pays homage to its past, 
and at the same time affords it 
the key to an even more prosper
ous future. 
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Co-ed: "Where did you learn 
to kiss like that?" 

Ch.E.: "Siphoning gas." 

The editor's hair grows gray; 
His fingertips grow sore, 

Yet some so-and-so is bound to 
say, 

"I've heard that joke before." 

• 
The meek little gent in the res-

taurant finally sighed and decid
ed to give up his steak. It was 
tougher than sole leather. He 
called the waiter and pleaded that 
it be taken back to the kitchen. 
The waiter ruefully shook his 
head and said: "Sorry, pal, I can't 
take it back now. You've bent 
it!" 

• 
A Scotsman and an Irishman 

were on board a ship bound for 
Scotland. 

Scotsman ( catching sight of his 
homeland): "Hurrah for Scot
land." 

Irishman (riled): "Hurrah, 
hell." 

Scotsman: "That's right, every 
man for his own country." 

• 
A college student arrived at the 

Pearly Gates where St. Peter 
asked him who he was. When he 
told St. Peter he was a business 
major, St. Peter said, "Go to 
Hell." The same he told a Bus. 
Ad. and a pre-med. However, 
when an engineer arrived at the 
Pearly Gates, St. Peter said, 
"Come on in, y o u ' v e been 
through hell already." 

• 
Housemother to ME: "Did you 

take a bath last night?" 
ME: "No! Is one missing?" 

• And then there was the fresh-
man who thought a logarithm was 
a forester's song. 

• The little girl was entertaining 
the visitors while her mother was 
getting ready. One of the ladies 
casually remarked to the other, 
"Not very p-r-e-t-t-y," spelling 
the word. 

"No," retorted the child, but 
awfully s-m-a-r-t." 

• One can of paint to another: 
"Darli~g, I think I'm pigment." 
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• That's just what we did at Allison. 

Studies indicated that the Fresnel prin
ciple could be adapted to an extremely 
lightweight, foldable solar collector for 
operation of power systems. 

Our researchers went to work, aided by 
Allison's extensive resources-our physi
cal optics and metallurgical laboratories, 
American and European consultants, our 
Scientific Advisory Board and every re
source General Motors possesses. 

Results-a Fresnel mirror which can 
collect and concentrate solar energy to 
run direct conversion systems, Stirling 
cycle engines, Rankine cycle mercury tur
bines, solar regenerated fuel cells and nu
merous other devices which will provide 
electric power for space missions. 

Allison's solar reflector utilizes such 
significant design characteristics as: 

70% less weight than other solar re
flectors capable of withstanding the rigors 
of space for extended periods of time ... 

- Ene,gy Conv.,,,,ion;, Our Bu,ine,s 

Strong enough to withstand the severe 
stresses encountered in rocket blast-off 
and boost ... 

Can be folded to fit a rocket case during 
launch, automatically unfolded once orbit 
is attained . . . 

And this is but one example of Allison 
technology at work. Current research in
vestigations encompass four basic energy 
conversion systems: open and closed cycle 
gas turbines, Stirling-cycle engines, direct 
energy conversion devices and rockets. 
From this research into solar and nuclear 
as well as chemical energy will develop 
many of the primary and auxiliary power 
systems of the future. 

But concepts are constantly changing, 
and Allison is ever probing new forms of 
energy conversion in the search for im
proved forms of propulsion and power. 
And as the research devices of today be
come the power systems of the future, 
Allison will continue its history of pio
neering and progress in power. 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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WHAT DO YOU SAY 
TO A KID 

WHO CAN'T WALK? 

For her, learning to walk is hard, 

hard work. Sometimes she cries. 

Usually you can josh her along. 
But words don't always help. So you 
love her-until she gets her fight 
back. Then she's ready to try again. 

Love is one of three things that 
help a crippled child walk. The other 
two are skill and money. 

We've found people with love 

and skill to give, like the Easter Seal 
therapist in the picture. 

We're looking to you for the 
money. Not a lot-just enough to 

put one kid one day closer to walk
ing. 

The Easter Seals you use enable the 
Easter Seal Society, through its many 
clinics and centers, to help people fight 
against these crippling disorders-crip
pling accidents, poliomyelitis, cerebral 
palsy, multiple sclerosis, muscular dys
trophy, arthritis , birth deformities, 
speech defects and many others. 

"Fight with them-against crippling'' 

EASTER SEAL FUND APPEAL 
THE MISSOURI SHAMROCK 



Who turned eommon elau into aluminaP 
Olin. With a process that economically extracts large are up 53 % over 3 years ago. 
crystals of aluminum sulphate from clay or shale. The One of the more interesting aspects of Olin is that 
process is already a laboratory reality, now in the pilot research is centralized at our new Research Center 
plant stage. in New Haven, Conn. ( all divisions but Squibb, which 

We've also produced the hydrazine that propels is located in New Brunswick, N.J.). Promising gradu-
Titan II missiles. And a tough, bullet-stopping plastic. ates work with the men and the equipment that can 
And many other important advances in our two prin- bring them to full potential quickly. 
cipal areas of activity - chemicals and metals. For further information, the man to contact is 

At Olin, at least one new product is conceived every Charles M. Forbes, College Relations Officer, Olin 
week. Research gets a healthy budget and research Mathieson Chemical Corporation, 460 Park Avenue, 
people, a healthy climate. Research outlays Olin New York 22, New York. 

CHEMICALS • INTERNATIONAL• METALS • ORGANICS • PACKAGING • SQUIBB • WINCHESTER-WESTERN 
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SHAMROCK 

MUCHO DRYLABBING, B.S. '99 

Twoscore and nineteen years ago our predecessors brought forth 
on this campus a new college, conceived by St. Pat, and dedicated to 
the proposition that "Erin Go Bragh." 

Soon we will be engaged in a great engineer's week, testing 
whether this college, or any college so conceived and so dedicated, can 
long live up to its tradition. We have but little time before that week. 
We have come to dedicate a portion of that time as a working space 
for those who here gave their time, that that week may live. It is 
altogether fitting and proper that we should do this. 

But, in a larger sense, we can make better-we can improve-we 
can enrich-this week. The brave men, engineers and profs, who 
struggle here, have consecrated it not above our power to add or 
detract. The ags will little note nor long remember what we say here, 
but they will never forget what we will do here. It is for us, the fol
lowers and knights of St. Pat to be dedicated here to the unfinished 
work which they who have gone before us so nobly advanced. It is for 
us to be here dedicated to the great task remaining before us-that we 
here highly resolve that this engineer's week will be the greatest ever; 
that this college, under Dean Hogan, shall have a new birth of freedom; 
and that an engineer's week of the engineers, by the engineers, for the 
engineers, shall not perish from this campus. 

HONEST MucHO DRYLABBING 

For your notebook . . . 

conversion tables, see 

the centerspead. 
THE MISSOURI SHAMROCK 



"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd ® 
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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BIJLLARNEY 

Three notices in a small rural 
newspaper tell their own story: 

April 10th: "For sale: Practical
ly new farm wench in excellent 
condition. Call 742-R2. Mr. A. 
Broder." 

April 15th: "Correction: Due to 
an unfortunate error, Mr. Broder's 
ad last week was not clear. He has 
an excellent winch for sale. We 
trust this will put an end to_ joke
sters' calling Mr. Broder and 
greatly upsetting his housekeeper, 
Mrs. Smith, who loves with him." 

April 20th: "NOTICE! My 
w-i-n-c-h is not for sale. I put a 
sledge hammer to it. Don't bother 
calling 7 42-R2, as I have had the 
phone taken out. I am not carry
ing on with my housekeeper, Mrs. 
Smith; she merely l"'.i-v-e-s here. 
Signed A. Broder." 

• Last summer at one of the 
ROTC summer camps one of the 
cadets was sent down to a stream 
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 
sympathetic officer, "that alliga
tor 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." 
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During a fervent revival ser
vice at the local church, a lovely 
young lady seated in the balcony 
became so wrought up with the 
spirit of the occasion that she 
leaned out too far over the rail 
and fell. The hem of her dress 
happened to catch on the chande
lier and she was held suspended 
in mid-air. 

The thoughtful minister cried 
out, "Any man who dares look 
will be stricken blind!" 

And a fellow in a front seat 
said to his friend, " I'm going to 
chance one eye." 

Two hillbillies who had never 
been on a train before had been 
drafted and were on their way to 
camp. A food merchant came 
through the train, selling bananas. 
The two mountaineers had never . 
seen bananas and each bought 
one. As one of them bit into his, 

. the train entered 'a tunnel. His 
voice came to his companion in 
the darkness. 

"Jed, have you eaten yours 
yet?" 

"Not yet," answered Jed, 
"why?" 

"Well don't touch it. I've taken 
one bite and gone blind." 

J1 Jlir EXAMS 
Saturday, April 28, 1962 

An old gent was passing an in
tersection when a large St. Ber
nard ran by and knocked him 
down. 

A moment later, a Crosley car 
skidded around the corner and 
inflicted other damage. A by
stander helped him to his feet, 
and someone asked him if the dog 
hurt him. 

"Well," he answered, "the dog 
didn't hurt so much, but the tin 
can tied to his tail nearly killed 
me." 

Stopping at the first house on 
his famous ride, Paul Revere 
cried, "Is your husband home?" 

"Yes," came the answer. 
"Then tell him to get dressed 

and come and help fight the Brit
ish." 

At the second, third and fourth 
houses he repeated the conversa
tion. As he rode by the fifth 
house he again repeated the cry. 

"No," was the reply. 

"Whoa." 

THE MISSOURI SHAMROCK 



Kodak beyond the snapshot. 
(random notes) 

■ ■ 

Grateful but cautious 

·More spectrographic plates and film 
are used each year than the year before. 
This goes on despite new fashions in 
elemental analysis by physical methods 
and by new Eastman Organic Chem
icals. The civilized world is analysis
happy and that makes us happy. 

To betoken the happiness a small 
pamphlet has been issued under the 
title " Spectrum Analysis with Kodak 
Materials." Its words may prove less 
useful than its graphs and numbers, 
though the words devoted to a warning 
against taking the graphs and numbers 
too seriously must be taken seriously. 
That's life. 

Life lived with the photographic 
emulsion as a measuring instrument 
for radiation intensity must be filled 
with gratitude for its simplicity, versa
tility, and economy and filled with 
caution against glib assumptions. Those 
who live that life have learned that: 

1. Kodak Spectroscopic Plates and Film, 

Type 103-0 work fast, capture quick
vanishing spectra. 

2. Kodak Spectrum Ana!)lsis No. 1 Plates 

and Film are contrasty and good for 
trace-element lines against heavy back
ground, for semi-quantitative compari
son, and for all-out quantitative jobs. 

3. For cutting corners on how many 
wave lengths you calibrate at, resort 
to the new Kodak "SA-3" Plates or Films. 

(If you still want the pamphlet, write 
to our Special Sensitized Products 
Division.) 

Never say " die"? 

These metal parts are not stampings. 
They are too fussy and tricky for knife 
or milling machine and needed too fast 
and in insufficient numbers to justify 
the fabrication of dies. They are prod
ucts of photo-etching, which is catching on. 

Some outfits photo-etch for them
selves , and some do it for hire. The 
method uses either Kodak Photo Resist 

or Kodak Metal-Etch Resist, depending 
on the metal. Both are light-sensitive 
liquids. The object is drawn to enlarged 
scale and photographed. The metal is 
coated with KPR or KMER and exposed 
to light through the negative. Where 
the negative protects from the light, 
the resist will subsequently flush away ; 
where light-struck, it becomes resistant 
to etchant. Etchants leave no burrs. 
The thinner the metal the closer the 
tolerances an etchant can work to. 

Photo-etching speeds execution of 
design ideas. With fewer punch-press 
tenders needed nowadays anyway, more 
of the population has to earn a living 
in the idea business. 

Chemical tuning 

We make optical interference filters on 
a custom basis. In seeking customers 
one must be creative. Why not adver
tise them to chemists? 

To a chemist, a color filter is what 
he slips into a colorimeter. If he is an 
enthusiastic photographer, he may know 
of dyed-gelatin Kodak Wratten Light 
Filters. We take it from there : 

"Suppose, for fantasy's sake, that you 
wanted to flood a reaction preferential!)' 

with energy of exactly that frequency 
to which a certain carbon-nitrogen bond 
responds. An interference filter could 
probably be made for the job. 

" An interference filter is tunable in 
manufacture for wavelengths from 0.4µ 
to 12µ. Unlike gelatin or glass filters , 
its curve doesn't depend on what color
ants happen to be available. It can 
provide a single spectral spike of trans
mittance but is not limited to that. 
It can also be designed to cut out 
energy below a stated frequency or 
above a stated frequency. It can cut very 
sharp. It is thermally, chemically, and 
mechanically rugged. It costs a great 
deal less than a laser ( which , while it 
can emit Niagaras of monochromatic 
energy, must work with the quantum 
states that Nature has in stock). It can 
be large. It can be designed to monitor 
a process stream continuously for the 
presence or absence of any substance 
possessing a suitable energy-absorbance 
curve." 

Maybe something clicks somewhere. 

INCREASING EXPLOITATION OF PHOTOCHEMICAL REACTIONS DEMANDS GOOD CHEMICAL ENGINEERS, AMONG OTHERS 

From portrait lenses to polishing waxes , 
plenty of lively careers are to be made with 
Kodak in research, engineering, production, 
marketing. 

And whether you work for us or not , 
photography in some form will probably 
have a part in your work as years go on. 
Al ways feel free to ask for Kodak literature 
or help on anything photographic. 

EASTMAN KODAK COMPANY 
Rocheste r 4 , N. Y . 



Q. Mr. Boucher, with all the job inter
views a graduating engineer goes 
through, how can he be reasonably 
sure he has made the right choice? 
A. This is a good question because 
few seniors have enough work ex
perience in industry, government 
and educational institutions to 
allow them to make a fully rea
soned choice. However, I think the 
first step is to be sure that short
term factors like starting salary 
and location don't outweigh long
range factors like opportunity and 
professional growth. All of these 
factors should be evaluated before 
making a final commitment. 
Q. But you do feel that starting salary 
is important? 
A. Very much so. If you are mar
ried-it may be an even greater 
consideration. But you should also 
look beyond starting salary. Find 
out, for example, if the company 
you are considering has a good 
salary administration plan. If there 
is no way of formally appraising 
your performance and determining 
your appropriate rewards, you run 
the risk of becoming dissatisfied 
or stalemated due to neglect of 
these important considerations. 
Q. What considerations do you feel 
should be evaluated in reaching a job 
decision? 
A. Let me refer you to a paper 
written by Dr. L. E. Saline, now 
Manager of Information Systems 
in our Defense Systems Depart
ment. It is titled "How to Evaluate 
Job Offers." (Incidentally, you may 
obtain a copy by writing as di
rected in the last paragraph.) In 
it, Dr. Saline proposes six ques
tions-the answers to which should 
give you much of the information 
you'll need for an objective job
offer evaluation. He suggests you 
determine ..• 
• to what degree will the work be 
challenging and satisfying? 
• what opportunities are available 
to further develop abilities? 
• what opportunities are there for 
advancing in the Company ( and 
how dynamic the Company is in 
the marketplace is an important 
aspect of this question). 

One of a series 

Interview with General Electric's 

Francis J. Boucher 

Manager-Manufaduring Personnel Development Service 

How Good 
Is Your Best Job Offer • • • 

• what salary potentials are pos
sible with respect to the future? 
• what about geographical location 
-now and in the future? 
• what effort does the Company 
make to establish and maintain a 
professional climate? 
There is more to these questions 
than meets the eye and I think 
you would enjoy reading Dr. 
Saline's paper. 
Q. What about the openings on de
fense projects that are listed in the 
various magazines and newspapers? 
A. Presumably, there will always 
be a need for technical manpower 
in the defense business. But I 
want to point out to you that most 
of these opportunities are for ex
perienced personnel, or personnel 
with specific additional training re
ceived at the graduate level. 
Q. How do you feel about training 
programs? Do they offer any particular 
advantages over any other offer I 
might accept? 
A. I feel training programs are par
ticularly helpful in easing the tran
sition from an academic to a 
business environment. Of course 
they provide formal training de
signed to add to the individual's 
basic fund of knowledge. They 
also provide working experience in 
a variety of fields and a broad 
knowledge of the company con
cerned and its scope of operations. 
Upon completion, the individual is 
generally better prepared to decide 
the direction in which he will pur
sue his professional career. 
General Electric conducts a num
ber of training programs. Those 
that attract the greatest number 
of engineers are the Engineering 
and Science, Manufacturing, and 
Technical Marketing Programs. 
Each combines a formal, graduate
level study curriculum, on-the-job 
experience, and rotating assign
ments. There is little question in 
my mind that when an engineer 
completes the Program of his 
choice, he is far better prepared to 

choose his field by interest and by 
capability. I might also add that 
because of this, he is more valuable 
to the Company as an employee. 
Q. Then you feel that a training pro
gram is the best alternative for a 
graduating engineer? 
A. Not always. Some seniors have 
already determined the specific 
field they are best suited for in 
terms of their own interests and 
capabilities. In such cases, direct 
placement into this specific field 
may be more advantageous. Pro
fessional self-development for these 
employees, as for all General Elec
tric technical employees, is en
couraged through a variety of 
programs including the Company's 
Tuition Refund Program for work 
toward advanced degrees, in-plant 
courses conducted at the graduate 
level, and others designed to meet 
individual needs. 
Q. For the record, how would you 
rate a job offer from General Electric? 
A. I've tried to get across the need 
for factual information and a long
range outlook as the keys to any 
good job evaluation. With respect 
to the General Electric Company, 
seniors and placement offices have 
access to a wide variety of infor
mation about the Company, its 
professional environment and its 
personnel practices. I think quali
fied seniors will also discover that 
General Electric offers professional 
opportunity second to none-and 
starting salaries that are competi
tive with the average offered 
throughout industry today. From 
the above, you can see that I 
would rate a job offer from General 
Electric very highly. 
Want more information about 
General Electric's training pro
grams? You can get it, together 
with a copy of Dr. Saline's paper 
"How to Evaluate Job Offers" 
by writing to "Personalized Ca
reer Planning," General Electric 
Company, Section 959-15, Sche
nectady 5, New York. 

GENERALfj ELECTRIC 
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revolution in space 
This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in 
Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim 
waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck, 
and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals. 

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was 
chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of 
structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design 
stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example 
of the exciting materials and challenging projects engineers will find at United States Steel. 

Be sure to register with your Placement Director. For information about the many career opportunities at 
United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301, 
525 William Penn Place; Pittsburgh 30, Pennsylvania. U.S. Steel is an equal opportunity employer. 

~ United States Steel 
TRAb[MAll 
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Must tomorrow's travelers resort to howdahs and 

camel litters in order to get about? Not so, say 

our Ford Motor Company scientists. 

First-aside from the unlikely depletion of our 

natural sources of gasoline-the prospects for 

higher-efficiency internal combustion engines 

are excellent. 

Second, while gasoline still appears the best con

ceivable automotive fuel, our scientists are study

ing the outlook for new energy sources for cars. 

Among intriguing possibilities: new energy con

version systems using degraded fuels, or fuels 

synthesized from low-cost power produced by 

nuclear fusion. Magneto-hydrodynamic gener

ators and solid-state thermoelectric and electro

chemical converters offer other possibilities. 

This is all part of a broad quest for fundamental 

knowledge, earning Ford its place of leadership 

through scientific research and engineering. 

MOTOR COMPANY 

The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM• 

INDUSTRY • AND THE AGE OF SPACE 
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Illustration Courtesy The Martin Company 

Atomic power for outer space 
Monsanto ... a world leader in chemicals, plastics and 
petroleum products ... has also taken a giant step into 
the atomic space age. Now broadcasting signals from 
space is a Transit satellite transmitter, powered by an 
"atomic generator." This long-lived power source is 
fueled with plutonium 238 processed and encapsulated 
at Mound Laboratory, which Monsanto Research 
Corporation, a wholly owned subsidiary of Monsanto, 
operates for the Atomic Energy Commission. 

This achievement is important to you because it suggests 
the kind of future the Monsanto family offers the young 
engineer of exceptional promise. You'll be joining a 

company that's ready and able to move vigorously in
to new fields. And that means plenty of growing room 
for you ... ever-expanding opportunity as your pro
fessional interests broaden. 

See your Placement Director to arrange an interview 
when we visit your campus 
soon. Or write today for our 
new brochure, "You, Your 
Career and Monsanto," to 
Professional Employment 
Manager, Department EM-5, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 
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The Patented Invention bf a 

Flight Engineer 
Without the aid or suggestions of the inventors of FL YING SAUCERS! 

Not to detraa from our Astronaut's fame, 

For lustre wi,/l always cling to his name, 

Since he sailed though the skies for almost five hours, 

While viemng Earth's surface, its homes and its towers. 

Nor would we·diparage Lindy's brave feat, 

For none have been able HIS record to beat. 

But hearken, ye people, there's a story to tel4 

Trusting betimes, you'll remember it well 

We venture to state that none of you've heard, 

Of ANOTHER who's flown; yes, just like a bird. 

Over the ocean and over land too, 

With naught to support him, far up out of view, 

Yes, naught but a Shamrock, to keep him up high, 

This, you must believe mthout aid of your eye. 

Proof comes, I am sure, when he lands on our state, 

The middle of March, the Engineer's tklte. 

So, En·n Go Bragh, we welcome again, 

Our jolly St. Patrick, most famous of men! 

MARY E. STEVENS BARNES 
Lady of St. Patrick 1912 
February 23, 1962 
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Editorial 
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Ah spring, when the young man's fancy turns to what the girl has been 
thinking about all winter. The month of March is here and with it the great 
annual Engineer's Week celebrations. As the 1962 edition of Engine Week 
draws to a close let's take a look back. There should be a little pride instilled 
in the hearts of all since the birthplace of Engineer's Week and the University 
of Missouri are the same. Keeping this in mind, we should try to take an 
active part in this more than fifty-year old tradition. Too many of us merely 
sit back and watch the parade go by. In situations such as this one reaps 
benefits which far exceed the efforts. The effort may not get you a good 
grade in a class that you are worried about, or get you the job that you have 
always wanted, but it will give you satisfaction that all the grades, jobs, or 
money in the world could never attempt to do. 

After all, in spite of what some people think and say, Engineers are 
people, and if they are not, they had better try their darnedest to become 
people. The world is looking for intelligent people, not intelligent machines. 
Machines can be built, but people cannot be - they are a product of their 
own individual effort, which, incidently, doesn't have to occur in vast quanti
ties, just as long as it is concentrated in the proper direction. The point to be 
made is this, don't become a laggard and don't look at everything with a 
lackadaisical attitude. When you pitch in and make a life for yourself it is 
more enjoyable for you and anyone else concerned. 

Congratulation to the 1962 Saint Pat's Board for a job well done. May 
this fine tradition live on and on-

ERIN GO BRAGH ! ! ! ! 

AKR 
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WHAT DO YOU SAY 
TO A KID 

WHO CAN'T WALK? 

For her, learning to walk is hal'd, 
hard work. Sometimes she cries. 

Usually you can josh her along. 
But words don't always help. So you 
love her-until she gets her fight 
back. Then she's ready to try again. 

Love is one of three things that 
help a crippled child walk. The other 
two are skill and money. 

We've found people with love 
and skill to give, like the Easter Seal 
therapist in the picture. 

We're looking to you for the 
money. Not a lot-just enough to 
put one kid one day closer to walk
ing. 

The Easter Seals you use enable the 
Easter Seal Society, through its many 
clinics and centers, to help people fight 
against these crippling disorders-crip
pling accidents, poliomyelitis, cerebral 
palsy, multiple sclerosis, muscular dys
trophy. arthritis, birth deformities, 
speech defects and many others. 

"Fight with them-against crippling'' 

EASTER SEAL FUND APPEAL 
THE MISSOURI SHAMROCK 
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Some straight talk 

about a career 

at American Oil 

by~~ 

"This Company recognizes the value of varied 
experience, and encourages you to broaden your 
knowledge." 

Roger Fisher, B.Ch.E. from Cornell and Ph.D. 
candidate from Princeton is one of many young 
scienti&ts.,and engineers at A_merican Oil shaping 
the future for himself, his Company and the 

"industry. At 26, he has earned a Fulbright 
Scholarship and will take a year's leave of 
absence to continue his graduate research on 
solids mixing at the University of Osaka, Japan. 

"American Oil is looking for broad-gauge 
research people," Roger adds. "In the long run, 
the Company benefits as well as the professional 
who continues to grow in jiis own or in several 
fields of research." 

Roger's present assignment at American Oil 
involves applied research-to plan, design, build 
and operate bench scale lab equipment, to study 
the kinetics of catalytic cracking. His is one of 
many diversified projects at American Oil Com
pany. Chemists, chemical engineers, physicists, 
mathematicians and metallurgists can find inter
esting and important work in their own fields. 

The ability of American Oil to attract bright 
young scientists and engineers like Roger Fisher 
might have special meaning to you. For complete 
information concerning career opportunities in 
the Research and Development Department of 
American Oil, write D. G. Schroeter, American 
Oil Company, P. 0. Box 431, Whiting, .Jndiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 

LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 

ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under 
electron impact • Radiation -induced reactions • Physiochemical 
nature of catalysts • Fuel cells • Novel separations by gas 
chromatography • Application of computers to complex technical 
problems • Synthesis and potential applications for aromatic 
acids • Combustion phenomena • Solid propellants for use with 
missiles • Design and economics: New uses for present products, 
new products, new processes • ,Corrosion mechanisms • Devel
opment of new types of surface coatings 

STANDARD OIL 
DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFlLIATE OF STANDARD OIL COMPANY (INDIANA) 
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Erin Go Bragh! 

AS THE FOG disappeared 
from the green hills of the 

British Isles, a day bright in 
scenic beauty and in historical 
significance began. It was on this 
day that man was born, a man 
known and reknowned through
out the world as Saint Patrick. 

The exact day and even the 
exact year of this great event are 
unknown. However, it is thought 
to have happened in the latter 
part of the fourth century. It is 
known that St. Patrick was born 
in the little village of Bannaventa, 
of parents who were middle class 
Roman citizens. The Roman name 
Patricius was the given name of 
this child who was destined to be 
revered and followed by a multi
tude of Engineers as their patron 
saint. 

Childhood Days 
During his childhood days, St. 

Patrick was educated in the Chris
tian faith and was instilled with a 
deep reverence for the bulwark 
of the world-the Roman Empire. 
In his seventh year, St. Patrick 
was carried to captivity in Ireland 
by a fleet of Irish freebooters who 
had come seeking plunder and 
captives. Very little is known of 
St. Patrick's life during his cap
tivity except that he was forced 
to herd swine in the valley of 
Braid, near Slemmish. After six 
years St. Patrick managed to 
escape his captors and return to 
his home where he resumed his 
studies. 

10 

After a few years he returned 
to Ireland to spread Christianity. 
From this time on, St. Patrick 
traveled the hills of Ireland lead
ing the life about which a legend 
was built and passed down 
through the centuries. It was dur
ing this period of his life that St. 
Patrick was given credit for the 
astonishing feat of engineering by 
driving the many snakes from 
the shores of Ireland, thus the 
first engineer. 

Now let us make a quick jour
ney from the distant past to the 
near past. The year is 1903 and 
the place is the University of Mis
souri, Columbia, Missouri. 

The remarkably discovery that 
"St. Patrick was an Engineer" 
was made by a group of engineer
ing students at this university in 
March, 1903. Out of this discovery 
has grown the St. Pat tradition 
on this campus, a tradition which 
has since spread to all parts of 
the United States. 

The celebration which began in 
1903 as an unscheduled student 
frolic has become, over the years, 
an elaborate program of events in 
the course of which old St. Pat
rick himself appears to dub cer
tain of his devotees "Knights of 
Saint Patrick" and to crown a 
local college girl as Engineer's 
queen for the coming year. 

Fact and Fiction 
As well as is possible, fact and 

fiction were separated and the 
following narrative of the evolu-

BILL RIGDON, E.E. '60 

tion of St. Pat's week has been 
assembled: 

In the spring of 1903 a group of 
engineers with that overworked 
feeling decided that a holiday 
was much needed. At this time 
the edict came forth that as St. 
Patrick had engineered the snakes 
out of Ireland, he, therefore, was 
an engineer and it was more than 
fitting that his birthday be ob
served as an engineers' holiday . . 
This idea was immediately rec
ognized as an inspired one, so the 
assembled engineers spread the 
word and gathered a following. 
The result was that the 17th of 
March was declared to be for
evermore a holiday on which all 
classes were to be cut, and they 
were. 

First Records 
The first published record con

cerning St. Patrick was the fol
lowing article entitled, "In Memo
ry of St. Patrick": 

WHEREAS, it has been the custom 
of certain uniformed ministers of 
the gospel to declare at various 
times the practices and beliefs of 
our worthy St. Patrick, it was 
deemed advisable that the question 
of his origin and his life should be 
definitely and forever settled, and 

WHEREAS, In order to set at rest 
all controversy upon this subject 
an investigation by eminent auth
orities was set on foot, and 

WHEREAS, The investigation has 
proved eminently successful the 
result of which was to establish 
beyond any doubt or council that 
St. Patrick was an Engineer, it is 
therefore 

THE MISSOURI SHAMROCK 



RESOLVED, That it is the sacred 

duty of each and every engineer to 

observe in a manner of our most 

beloved disciple, and it is further 

RESOLVED, That every engineer, 

senior, junior, sophomore, and 

freshman, do each year on the day 

of St. Patrick restrain from all 

duties and attendance upon classes 
and spend the day in observing the 

memory of our pioneer brother. It 

is therefore 
RESOLVED, That each year in the 

Department of Engineering, on the 

day of St. Patrick a holiday is de

clared. 
Also in this same year, the 

words "Erin Go Bragh," which 

actually means "Ireland F orever," 

but was interpreted to mean "St. 

Patrick was an Engineer," were 

adopted as the battle cry· of the 

engineers. 

In 1904, the only contribution to 

St. Pat's Week was the proclama

tion (now known as the Edict), a 

document supposely written by 

St .. P atrick himself, and contain

ing the official announcement of 

St. Pat's Week along with a 

quaintly phased schedule of the 

events to occur during this week. 

The year 1905 was the actual 

birth of St. Pat's week as we 

know it today. This was the year 

in which all of the individual 

efforts and ideas were consoli

dated into one organized master

plan. This planning resulted in 

several new ceremonies which 

have since become traditions to 

be faithfully followed. These 

events were: A parade, the ap

pearance of St. P atrick, the grand 

Kowtow to St. P atrick, and the 

beginning of the engineers song, 

"St. Patrick Was An Engineer." 

The year 1906 was another mo

mentous year in the development 

of St. Pat's Week as several more 

new ideas were introduced at this 

time. The new ideas were the 

"Blarney Stone," the knighting 

ceremony and the degrees of St. 

Patrick, the Campus Stunt, the 

St. Pat's Ball, and the first issue 
the THE SHAMROCK. 

In the ensuing years, very few 

deviations were made from the 

then established pattern of St. 

Pat's or Engineers' Week. A few 

MARCH, 1962 

THERE'S NO BLARNEY about the Blarney Stone. Held in esteem and high reverence 

by all Engineers, it made its appearance in 1906. At the left is the front of the 

Stone, at the right is the back. All translations will be gladly received . 

of the significant additions were 

the Burrall Class attendance, the 

Green Tea, and the St. P at But

tons. With the addition of these 

events, the traditional pattern of 

Engineers' Week as it was ob

served this year was established. 

Grab the Pistols! 
An interesting, and unfortunate, 

highlight of the St. P at's tradition 

was the feud between the engi

neers and the law students. In 

the 29 years between 1903 and 

1932 there were fights too numer

ous to fully discuss here, and 

usually reaching a climax during 

St. Pat celebrations. Finally, in 

1932, after newspapers all over 

the United States carried an ac
count of the "gang warfare" on 

the campus at the University of 

Missouri, the University authori
ties intervened and enforced an 

armistice. The reason for the 

violent denunciation of the feud 

by the people is that in 1932 the 
lawyers managed to kidnap the 

Engineers' Queen before her 

coronation and held her until the 

ball was over and St. Patrick had 

gone. This caused the incensed 
engineers to appoint a committee 

to apprehend the kidnappers and 

shave their heads bald. The kid-

nappers, five in number, not wish

ing to have their heads shaved 

bought themselves pistols for pro

tection. All of this resulted in 

three engineers being shot, one 

very seriously, and sixteen engi

neers and lawyers being expelled 
from school. 

Another interesting aspect of 

this tradition of St. P at is the 

Blarney Stone. The original stone 

was a green marble slab unearth

ed during excavation for the 

foundations of the Engineering 

Laboratories. This stone had en

graved on it strange hieroglyphics. 

After great efforts by authorities 

in this field, these markings were 

deciphered and found to say the 

following: "Lo, I am Saint Pat

rick and an engineer. The Spirit 

now moveth me to speak and I 
will write my sayings upon this 

stone. Yea, verily, upon this stone 

will I write them and then will I 

bury it even where I now stand 

and many generations hence shall 

it be resurrected to guide and 

direct the Faithful that cometh 

after me. For in the latter days 

my followers shall be many and 

shall wax great and Legion shall 

be their name. A great nation 
(Continued on page 12) 
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ERIN GO BRAGHI 
(Continued from page 11) 

shall they be and I will deliver 
their enemies into their hands. 
Every beast of the field and every 
creeping thing shall they subdue. 
The stubborn mule shall they ride 
with bridle and saddle and lead 
with halters. Even upon his back 
shall they beat him with the shel
lallah that I give unto them until 
he becometh as a lamb. Yea, 
verily, I say unto you they shall 
tame the wild asses." 

Tradition and Color 
Such has been the beginning 

and development of St. Pat's 
Week from a desire of a group of 
students in 1903 for an unauth
orized holiday, until today, when 
it has become a traditional and 
colorful event, not only here at 
the University of Missouri, its 
birthplace, but at colleges all over 
the United States. A fitting 
climax for a worthy idea. 
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A grand Kow-tow from the past. 

CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides the most durable, most 

economical pavement modern engineering science 
has developed, Interstate and primary superhigh

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asphalt pavement. 

Already, more than 90% of America 's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asphalt technology . So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

The Asphalt Institute 

THE MISSOURI SHAMROCK 



The P eriodic Table lists a ll the known elements of t he world we live in • •• more than half of them used by Union Carbide 

This is the world of Union. Carbide 

Millions of people have used such Union Carbide products as 
PRESTONE anti-freeze, EVEREADY :flashlights and batteries, or PYROFAX 
bottled gas. But the major part of Union Carbide's output is in basic materials, 
employed by more than 50,000 industrial customers to fill everyone's life 
with useful things. 

The 70,000 people of Union Carbide operate more than 400 plants, 
mines, mills, laboratories, warehouses, and offices in the United States, 
Canada, and Puerto Rico. With these vast resources and skills, and the help 
of 35,000 suppliers, they create a variety of products in the fields of metals, 
carbons, gases, plastics, and chemicals. 

It is men and women working together to provide new and better 
materials that gives full meaning to Union Carbide. And the people of Union 
Carbide, backed by 128,000 stockholders, will go on producing the necessities 
and conveniences that will help keep our standard of living the highest 
in the world. Periodic Chart ©Welch-Chicago 

The terms "Eveready," "Prestone," "Pyrofax", and "Union Carbide" are trade marks of Union Carbide Corporation. 
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You will be interested in the 
career opportunities available 
with Union Carbide in carbons, 
chemicals, gases, metals, plas
tics,and nuclear energy. Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet FF, 
U n ion Carbide Corporation, 270 
Park Avenue, New York 17, 
New York. (Please mention your 
career field.) 

UNION 
CARBIDE 

• .. a hand 
in things to come 
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Edward H. Sussenguth , Jr. (B.A., Harvard '54; M.S. in E.E. , 
MIT '59) has investigated the theoretical requirements of 
an automated design system for advanced cryotron-circuit 
computers. 

HE WORKS WITH A NEW DIMENSION 
IN COMPUTER DESIGN 
Thin film cryotrons may make possible computers of small 
size and truly prodigious speeds. 

The speeds of today's computers are limited mainly by 
device switching times. Speeds of cryotron computers would 
be limited mainly by signal propagation times between 
devices. 

Automation of Logical Circuits. Edward Sussenguth has 
studied methods of design which will reduce the distance 
between devices to a minimum. He hopes that these will 
contribute to a completely automatic design system. 

Ultimately, then, the systems designer would specify his 
needs in terms of Boolean equations and feed them into a 
computer. The computer would (a) design the logical cir
cuits specified by the equations, (b) translate the logical 
circuits into statements describing the interconnections, 
(c) from the interconnections, position the devices in an 
optimal fashion, (d) from this configuration , print out the 
masks to be used in the evaporation process by which 
these circuits are made. 

This is a -~ig order, but Edward Sussenguth and his col
leagues have already made significant progress. Their work 
may well have a profound effect on computer systems in 
the coming years. 

Orientation: the future. One of the exciting things about 
computer development is this orientation towards the 
future . If a man wants to match his personal growth with 
the growth of computer systems, his future can be virtual ly 
unlimited. This is true of all the fields associated with com
puter systems- research , development, manufacturing, 
programming, marketing. The IBM representative will be 
glad to discuss any one of these fields with you . Your place
ment office can make an appointment. All qualified appli
cants will be considered for employment without regard to 
race, creed , color or national origin. You may write, outlin
ing your background and interests. to: 

Manager, Technical Employment 
IBM Corporation, Dept. 892 
590 Madison Avenue 
New York 22, N. Y. IBM 

® 

You naturally have a better chance to grow with a growth company. 



Kinetics of Lipstick Transfer 

THE basic study of lipstick 
transfer has caused more en

gineers to fall by the wayside 
than any other study. Although 
more observation, laboratory ex
periments, and research have 
been done there is still a great 
dearth of knowledge about the 
subject. Many engineers have 
spent countless hours attempting 
to determine the best methods 
and effects of lipstick transfer. 

After great cogitation it has 
been concluded that two funda
mental laws pertaining to the 
subject exist. The first law states 
that when two surfaces meet, one 
of which is coated with a layer of 
lipstick, a certain distribution of 
the lipstick takes place. The sec
ond law reveals that the second 
surface, which was originally 
clean, retains a portion of the ma
terial. 

It is essential in any engineer
ing work to have a system of 
nomenclature, therefore the fol
lowing list of symbols and abbre
viations has been formulated so 
that no confusion shall exist. 

T 0-Temperature ( centigrade 
temperature of the main 
lab apparatus) 

N-number of applications per 
minute 

At-area of the transmitter 
(in2 ) 

Ar-area of the receiver (in2 ) 

t-time in seconds 
P-pressure (psi) 
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I-intensity of light ( candle
power) 

p-pucker factor ( measured in 
horsepower) 

Q-surface conditions (deter
mined by coefficients of 
friction) 

D-distribution 
II-reaction (measured in hu

man impulses, absolute) 
Without a doubt the most im

portant variable in the distribu
tion of lipstick is that of pressure. 
Reports from veteran observers 
state that the amount of material 
transferred was a direct function 
of the pressure. Other research 
showed that when the pressure 
is zero, the distribution is zero; 
as the pressure increases, the flow 
increases rapidly up to a certain 
maximum. In the case of ex
tremely high pressures a state of 
equilibrium exists between the 
two surfaces. 

There are many other factors 
important in the distribution ra
tio. Intensity of light, I, is an 
inverse function. As the light be
comes brighter, less and less ma
terial is transferred. Conversely 
the amount dispensed in total 
darkness approaches infinity. 

Other variables of less impor
tance include temperature, re
ceiver and transmitter areas, sur
face conditions, and pucker factor. 
Statistics point out that more lip
stick is distributed during the 
month of June (a period of high 
mean temperature) than in any 
other month. 

Basic working equations de
rived by the Mizzou group are: 

IMA LOVER, B.S. '7 4 

In order to obtain the necessary 
data for use in the equations it is 
necessary that tests be conducted 
under standard conditions. It is 
rumored that sorority and dorm 
women are most eager to help 
engineering students obtain reli
able results. Such interests in sci.~ 
ence should not go unappreciated. 

The only apparatus necessary is 
a quantity of lipstick, two willing 
surfaces, and a standard 200-
mesh rice linen handkerchief of 
the unstarched variety. The re
sults should be placed in order 
around the edges of the handker
chief with notes as to the surface 
conditions. As many as 150-200 
determinations may be run in the 
course of an evening under nor
mal operating conditions. 

Dynamics of Lipstick Distribu
tion is required in most depart
ments as a prerequisite for grad
uation. It is a six hour course and 
meets on Friday and Saturday 
evenings. It is also a prerequi
site course for Structural Analy
sis of the Strapless Evening Gown 
(previously studied in the Sham
rock). The percentages of fail
ures is quite high. 

Members of the hierarchy rec
ommend that all engineering stu
dents get in a "little lab time" 
before attempting the course. 

THE MISSOURI SHAMROCK 



• • 

FACTS ABOUT 

AIR FORCE 
OFFICER TRAINING 

FOR ENGINEERS 

Who is eligible? 

College graduates, with a degree from an 

accredited college or university, who are U.S. 

citizens 20½ to 29½ at time of application. 

Male applicants may be married or unmarried; 

female applicants must be single and have no 

dependents. Applicants must complete written 

and physical examinations for commissioning. 

What kinds of engineers 
are needed most? 

Aeronautical, electrical, mechanical, civil, 

architectural, industrial. (Also graduates with 

any degree who majored in nuclear physics, 

engineering physics or meteorology.) 

What is Air Force 
Officer Training School? 

A precommission training course of 3 months' 

duration at Lackland Air Force Base, Texas. 

Officer trainees upon graduation receive a com

mission as second lieutenant. They are then as

signed directly to duty or additional training. 
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Does the Air Force 
offer career opportunities? 

Yes. Technically trained officers have a particu

larly bright career outlook. They have good 

opportunities for graduate study. 

How can flfl1her information 
be obtained? 

Write to OTS Information, Box 7608, Wash

ington 4, D.C., or inquire at any Air Force Re

cruiting Office, listed in the telephone directory 

under "U.S. Government-Air Force." 

****************************** 
* * * * * Civilian Career Opportunities * 
* * t The Air Force also offers challenging jobs for :Z 
* engineers as civilians. Write to Directorate of * 
; Civilian Personnel, Hq. Air Force Systems Com- :Z 
* mand, Andrews Air Force Base, Washington 25, * 
t D. C., concerning opportunities for individuals :Z 
* with degrees in aeronautical, electri4al, elec- * 
; tronic, and mechanical engineering. Write to :Z 
* Directorate of Civilian Personnel, Hq. Air Force * 
t Logistics Command, Wright-Patterson Air Force t 
* Base, Ohio, concerning opportunities for individ- * 
t uals with degrees in industrial engineering. ; 

* * ****************************** 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FDR VIRTUALLY 

FUEL CELLS 
MACH 3 

I 

SATURN 
NUCLEAR 
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EVERY TECHNICAL TALENT AT 

PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 

systems, P&W A development activities and research investigations today are far 

ranging. In addition to continuing and concentrated development effort on air 

breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications . 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 

magnetohydrodynamics ... thermionics and thermo-electric conversions ... hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL I!!! AERO

NAUTICAL Ill! ELECTRICAL ®l CHEMICAL and NUCLEAR ENGINEERING 

11 PHYSICS ml CHEMISTRY ml METALLURGY II CERAMICS 1111 MATHE

MATICS WM ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 
and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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Engineering News 

WESTINGHOUSE 
THERMOELECTRIC GENERATOR 

DRIVES FISHING BOAT 
Modern science has brought a 

new look to the ancient sport of 
fishing. 

Engineers of the new prod
ucts laboratories of Westinghouse 
Electric Corporation have pow
ered a fishing boat on a gas flame. 
A thermoelectric generator con
verts the heat of the flame direct
ly into electricity, which runs a 
s t a n d a r d trolling motor that 
drives the 12-foot boat. 

The thermoelectric generator 
substitutes for a storage battery, 
ordinarily used for electric troll
ing. 

But the generator needs no re
charging. It delivers power con
tinuously, simply by maintaining 
a difference in temperature across 
the so 1 id, semiconductor-type 
thermoelectric materials compos
ing the generator. 

The heat comes from the burn
ing of bottled propane gas. But 
the Westinghouse engineers say 
that gasoline or kerosene could 
be made to work equally well as 
a fuel. 

The thermoelectric fishing boat 
is actually an outdoor laboratory 
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experiment to study the use of 
such generators as small, mobile 
power sources. The experiment, 
however, demonstrates several of 
the advantages of this form of 
power generation. 

For example, a thermoelectric 
generator has no moving parts 
except for a small fan or pump 
usually used to cool its low-tem
perature side with air or water. 
Therefore, such a power plant is 
simple, rugged, quiet and main
tenance-free. 

The Westinghouse materials 
laboratories fabricated the gen
erator's thermoelectric couples. 
These are the working elements 
of the generator, which is 17 inch
es long, 7 inches wide and 11 
inches high. The unit weighs 
about 40 pounds. 

In addition to propelling his 
boat, a thermoelectric generator 
of trolling size could provide elec
tric lighting for his remote camp
site. It could charge the car bat
tery, run a radio, or perform other 
useful electrical tasks. 

PHILCO INTRODUCES ION 
GENERATOR AND COUNTER 
An ion generator and an ion 

counter for scientific research ap-

BOB STEIERT, C.E. '62 

plications, particularly for med
ical research, Philco Corporation 
has announced. 

This equipment is designed 
for the scientific researcher who 
is interested in further studies in
to the effects of air ionization. 
Aside from the medical field, in
dustrial research men have indi
cated an interest in studying the 
effects of air ionization in their 
fields. 

The Model RG-3 Research Ion
izer with continuously variable 
output of either negative or posi
tive ions will provide up to one 
million ions per cubic centimeter 
for effective treatment of envi
ronmental volumes ranging up to 
2000 cubic feet. The two-piece 
ion generating system consists of 
a remote ionizer head and a pow
er supply on which operating con
trols are located. The system op
erates from a 115-volt a/ c power 
source and draws less than one 
half ampere. 

Statistics show that Yale grad
uates have 1.3 children, while 
Vassar graduates have 1.7 chil
dren. Which proves that women 
have more children than men. 
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Welcome 

Alums 
A newspaper got a call from 

a man's wife who wanted her 
spouse's name put in the obituary 
column because she caught him 
kissing his secretary. 

"How long has he been dead?" 
she was asked. 

"He starts tomorrow." 

Hubby: "Of all the crazy things; 

that fellow on the third floor says 

he has kissed every married wom

an but one in this apartment 
house." 

Wife: "I'll bet it's that stuck up 

Mrs. Bailey on the third floor!" 

~ 
()L,I)~ 

CtRC.'71T 
AN._L'YZIEIR. 
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A motorcyclist, in an effort to 
keep warm, put his coat on back
wards so that the back would bet
ter protect his chest. As he sped 
down the highway, a car dashed 
across his path from a side road, 
and the cyclist- was· thrown into 
a ditch. The police soon came 
along, and one of them attended 
the prostrate cyclist. 

"How is he?" asked one cop. 
"What a shame!" replied the 

other, "the poor lad had his head 
turned around, and by the time 
I got it straightened out, he was 
dead." 

• Then there was the college bas-
ketball player who was so dumb 
that when he got his letter some
body had to read it to him. 

• 
A scientist dreamed up a serum 

that would bring inanimate ob
jects to life. He tried it out on the 
statue of the great general in Cen
tral Park. Sure enough, the statue 
gave a quiver and a moment later 
the general, creaking a bit in the 
joints, climbed down from the 
pedestal. The scientist was over
joyed. "I have given you life," he 
exulted. "Now tell me, General, 
what is the first thing you are go
ing to do?" 

"That's easy," rasped the gen
eral ripping his revolver from his 
side holster. "I'm going to shoot 
about two million pigeons!" 
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Now ... a 24" line, sewage-tight 
Dickey Coupling available on large size pipe 

As pipe diameter increases in a sani
tary sewer, the surface exposed to 
possible infiltration increases propor
tionately. In a 24-inch line, each joint 
is vulnerable to ground water seepage 
for over 78 inches ... the total distance 
around the pipe. That's why it's so im
portant to make each joint completely 
tight ... not just on top, but all the way 
around the pipe. 

Now, with the Dickey Coupling 
available on pipe from 4" through 24", 
you can build small or large sewers ... 
and not worry about infiltration. Be
cause the joint is under compression, 
Coupling surfaces are literally locked 
together. There's no way for water to 
get in or sewage to get out. Write today 
for complete details on this new 24-inch 
Dickey Coupling/Pipe. 

Providing improved sanitation for better living 

IC KEV sanitary 
salt-glazed 
clay pipe 

"VV. S. DICKEY CLAY MFG. CO. 

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

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

Then there was the case of the 
young army doctor in the South 
Pacific who had diagnosed the 
aihnent of a sergeant, but know
ing he could do little with his 
limited facilities wired base hos
pital: "Have a case of Beriberi. 
What shall I do?" 

The message was taken by a 
young technician at the base who 
wired back: "Give it to the en
gineers. They'll drink anything." 

22 

Two Indians had watched with 
much interest the building of a 
lighthouse off the rocky west 
coast. When it finally was com
pleted they sat and watched it 
every night. A thick fog came 
rolling in one night and the siren 
blew continuously. 

"Ugh," grunted one Indian. 
"Light sh in e-bell ring-horn 
blow-but fog come just the 
same." 

Father rabbit: "What's junior 
so happy about?" 

Mother rabbit: "He's learned to 
multiply today!" 

• 
F a t h e r to daughter: Your 

young man approached me and 
asked for your hand, and I con
sented. 

Daughter: But, father, I don't 
wish to leave mother. 

Father: Such feeling displayed 
by a child is admirable. Take 
your mother with you . 

• 
Her dainty foot brushed a pot-

ted flower, upsetting it. She 
looked at the spilled dirt gravely, 
then raised her childlike eyes to 
the sedate face of the minister and 

.:said, "That's a hell of a place to 
put a lily." 

• 
Some females think that low-

cut evening gowns are indecent. 
Others are stacked. 

• 
Two guinea pigs stood watch

ing a rocket thunder off the pad 
carrying their friend guinea pig 
to certain death. 

Guinea pig 1: "Isn't it awful?" 
Guinea pig 2: "Don't feel so 

bad, it beats cancer." 

• 
CE: "How'd you puncture your 

tire?" 
ME: "Ran over a bottle of 

milk." 
CE: "Didn't see it, huh?" 
ME: "Naw, the kid had it under 

his coat." 

• 
The inexperienced young back-

woods teacher scratched his head 
when a school kid asked him for 
a definition of the word "alabas
ter." 

Finally he admitted, "I'm not 
downright sure, but it might be an 
illegitimate Mohammedan." 

• 
Judge: "Have you ever earned 

a dollar in your life?" 
Prisoner: "Yes, your honor, I 

voted for you in the last election." 
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THE BELL TELEPHONE COMPANIES 
SALUTE: MARTIN CAWLEY 
When Martin Cawley joined Illinois Bell Telephone Com
pany a year and a half ago, he immediately was assigned 
to a job in the Building Engineer's Group. This work 
involved preparing plans and specifications for remodeling 
several floors of an important telephone office building, 
and following details of the field work until the j oh was 
completed. A lot of responsibility, hut he handled it well 
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and earned an assignment as Project Engineer. Now he 
handles still more complex building projects, each contrib
uting to better telephone service for Chicago. 

Martin Cawley and other young engineers like him in 
Bell Telephone Companies throughout the country help 
bring the finest communications service in the world to the 
homes and businesses of a growing America. 

BELL TELEPHONE COMPANIES 
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Sharon Anstedt 

ueen Can 
Linda Wright 



Marilee Hickman 

:lidates 1962 
Judy Graves 
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Madlyn Engle 

MARILEE HICKMAN, a pert freshman in Arts and Science, hails from 
Denver, Colorado. Her hobbies include swimming, baton twirling, 
horseback riding, tennis, and boys. 

LINDA WRIGHTis a contribution from Kansas City, Missouri. This doll 
likes horseback riding, dancing, and sketching. 

SHARON ANSTEDT claims St. Louis as home. Thisformer Miss Redbird 
is a freshman in Education and enjoys swimming and watching base
ball ( the Cardinals of course!) . 

MADLYN ENGLE calls St. Charles, Missouri as home-,. A freshman in 
Art Education, Madlyn likes art, music, men ( not boys) , dancing, and 
swimming. 

JUDY GRAVES comes from Hannibal, Missouri and likes to ice-skate and 
water-ski. She is a freshman in Arts and Science. 
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WHAT? 
MECHANICAL ENGINEERS 

IN A 
CHEMICAL COMPANY? 

True, we do employ a number of chemists and 
chemical engineers at Du Pont. But our need for 
mechanical engineers is just as urgent. In fact, the 
ratio of MEs to CHEs at Du Pont is 10:17. 

Why? Well, we need mechanical engineers to 
build new plants, equip and operate them. We need 
them, too, to design and build equipment and to 
develop new processes. 

Just as important, we need mechanical engi
neers to help us improve our present manufactur
ing processes, which are constantly under study. 
How can we operate more efficiently, more 
economically? How can we better our products? 
Mechanical engineers play an important role in 
supplying the answers. 

r-------------------------------------, 

In a company the size of Du Pont-with annual 
sales of $2,000,000,000, investment in plant and 
equipment of another $2,000,000,000 and research 
expenditures of $90,000,000 a year-there's a 
wealth of opportunity for the mechanical engineer. 
Just as there is for engineers of almost every 
specialty-and for chemists, physicists and math
ematicians, too. 

Clip and mail the coupon for more information. 

I 
: E. I. du Pont de Nemours & Co. (Inc.) 

Room 2419-3 Nemours Building 
Wilmington 98, Delaware 

Please send me the booklets I've checked below: 
D Du Pont and the College Graduate 
D Mechanical Engineers at Du Pont 
D Your Engineering Opportun it ies at Du Pont 
D Chemical Engineers at Du Pont 

Name _______________ _ 

Class __ Major _ ___ Degree expected ___ _ 

College _ _____________ _ 

My ad d ress _____________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 City _______ ..,_one_ State_____ I 
L __ __ ______ __ _ ________________ ________ J 

An equal-opportunity employer 

~ •1,. u. s. , ... ,. o,r. 

BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY 
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St. Pat arrives. 

DUSENE VUNOVICH 
St. Pat's Queen 1960 

St. Pat magically appears. 

PAT MILLER HARRIS 
St. Pat's Queen 1961 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems plus 
secondary power equipment. Complete, integrated 
systems ( such as those pictured above) are under 
study at Garrett's Ai Research Manufacturing 
Divisions. Their design reflects 20 years of leader
ship in airborne and space systems, including 
NASA's Project Mercury life support system. 

Other project areas at Garrett include: solar 
and nuclear power systems for space applications; 
electronic systems, including centralized flight 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting sevetal months 
in diversified areas is available to every newly
graduated engineer to aid in his placement.. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development projects. 

For further information about a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 

Garrett..Sup.ply • Air Cruisers• AiR.:-search Industrial• Garrett Manufacturing Limited 

Ai Research Aviation Service • Garrett International S. A. • Garrett (Japan) Limited 
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GUARD 

SHAMROCK 

Greetings and salutations fellow 
slip-stickers. I was really going 
to start off by saying "brothers
in-arms," but as I've been toiling 
here for so many years I sorta feel 
like your great-uncle. I would of 
said grandfather but I've never 
been joined in those blessed 
bonds. Seems the last girl I was 
acourting got the wild idea and 
ran off to join the Temperance 
League. 

Well, it seems like that time of 
year is here again when we all 
throw off the chains of those late 
lab reports and commence to 
caro.use. Soon all those young 
lovelies that parade in front of 
headquarters will be abducted by 
the wearers of the green hats and 
gently (?) persuaded to pay the 
consequences for being found on 
the Shamrock (what a ghastly 
crime!). 
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Saw last year that two of the 
more bushy-bearded ones got too 
anxious in this game and almost 
demanded the penalty from the 
Dean who had emerged in order 
to protect the innocent. Oh, well, 
better luck this year. 

I was reading the other day 
(which is quite an accomplish
ment for me) that the sod-busters 
have us outnumbered again, by a 
measly 116. But since how our 
show of enthusiasm is an infinite 
% more than those barn builders 
we should be justly proud. 

Hope to see you at the lab ex
hibits. I'll be there as usual (like 
its my second home, they even 
have my name painted on one of 
the racks) performing the only · 
experiment I ever passed (some 
fiendish instructor computes my 
modulus of stretch-a-bility with a 
horizontal tensile machine). I 

MUCHO DRYLABBING, B.S. '99 

even flunked this one the last time 
because my head was getting soft 
and I messed up the calibration. 
Ya can't win! 

Here's hoping that Engineers 
Week 1962 is the best ever. 

MD 
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Hydrofoil ships ... another engineering challenge! 
Such a revolutionary concept in 
sea-going design represents still 
another major challenge for to
day's engineers. Through their 
careful and creative planning, 
this hydrofoil ship will move from 
the drawing board to reality. One 
such vessel, now under develop
ment, is planned to travel 100 
miles an hour. It will skim over 
the tops of waves like a flying fish, 

lifted aloft by a set of underwater 
wings. 

Through the intensive research 
of the metallurgical engineer will 
come a metal for these hydrofoils, 
strong and tough enough to stand 
up to difficult underwater service. 
A metal which will resist corro
sive attack by the coursing brine, 
cavitation from the seething tur
bulence, stresses and strains from 

the load of the ship. 

An engineering career, such as 
metallurgy, is full of challenges. 
Exciting new designs- gas-tur
bined cars, nuclear-powered ships, 
monorail transit systems-all will 
be in your range of exploration, 
affording you a great opportunity 
for advancement in a profession 
that promotes progress and 
economic growth. 

~ INTERNATIONAL NICKEL 
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada) 
-producer of Inco Nickel , Copper, Cobalt, Iron Ore, Tellerium, Selenium , Sulfur and Platinum, Palladium and Other Precious Metals. 
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These could be two of the most important days in your lifel 

MARCH 

When the Bell System Recruiting Team wi'l ·-be here to inter
view seniors majoring in ... 

PHYSICAL SCIENCE • ENGINEERING 

MATHEMATICS 

The Placement Office is now making appointments for interviews with 

representatives from the following companies: 

BELL TELEPHONE LABORATORIES-world center of communications research and development 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY-Long Lines Department-builds, operates 

and maintains the world's largest communications network 

WESTERN ELECTRIC COMPANY-the nation's largest manufacturer and supplier of communi

cations equipment. 

SANDIA CORPORATION-design and development of ordnance phases of nuclear weapons 

SOUTHWESTERN BELL TELEPHONE COMPANY-an operating company of the Bell System repre

senting all Bell Telephone Companies of the nation 
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• This vast, 217-acre complex of test cells and 
modern laboratories is the Allison Division, Re
search and Development Cent.er in Indianapolis. 

Here, Allison scientists and engineers are pursu
ing numerous challenging and exciting research 
projects involving power and propulsion systems 
of the next generation. 

Facilities at Allison's R&D Center include a high 
altitude chamber capable of simulating altitudes up 
to nearly 200 miles. Presently the chamber is a 
prime data source for studies relating to magneto
fluiddynamics and the environmental simulation of 
space radiators. 

Allison's Rocket Propulsion Facility includes 

laboratories for rocket motor and nozzle testing. 
An 18 x 64-foot rocket propulsion chamber is ca
pable of testing up to 1000 pounds of either solid or 
liquid propellant at 25,000 pounds thrust. 

Rocket propulsion nozzles can be tested over a 

thrust range of 100 to 25,000 pounds in the nozzle 
test facility. In the nearby combustion laboratory, 
engineers can study the internal characteristics of 
gas turbine nozzles. Here compressed air can be 
supplied at pressures up to 270 psia, with exhaust 
pressures simulating altitudes from sea level to 
75,000 feet-an available pressure ratio of more 
than 500 to one. 

Latest addition to this phase of our research pro
gram is the solid fuel rocket static test firing pad in 
a remote section of the R&D Center. Designed and 

DEVELOPMENT 

CENTER 

built by Allison to accommodate rocket thrusts up 
to 12,750 pounds, this new facility is being used for 
evaluation and perfection of such current projects 
as space vehicle and attitude control systems, and 
advanced rocket nozzles. Provisions are incorpo
rated to apply varying degrees of yaw, pitch and 
roll-conditions that are corrected by the attitude 
control system to demonstrate its ability to keep a 
missile or space vehicle on its programmed course. 

Of course, these are only a few of the facilities 
and research projects at Allison. There's a labora
tory for virtually any requirement-physical optics, 
radio-isotope, infra-red, solid state physics, physical 
chemistry, direct conversion, heat transfer, fluid 
dynamics, to name a few. 

And the story doesn't end here. The Allison 

Scientific Advisory Board, American and European 
consultants, and the vast resources of the entire 
General Motors organization also support Allison's 
efforts. 

These extensive facilities plus research work un
derway and nearly half a century of experience in 
energy conversion represent the capabilities which 
Allison is harnessing in its contribution to the 
aerospace needs of the future. 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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BULi.ARNEY 

The small boy of a wealthy 
contractor was asked what he 
would like for Christmas. 

"A baby sister," replied the 
boy. 

"But it is only two weeks until 
Christmas and that doesn't leave 
much time," answered his father. 

"I know," replied the boy, "but 
can't you put more men on the 
job?" 

"'" The warden of a large prison 
was showing a party of ten from 
the Crime Prevention Committee 
through the institution. They 
passed through a room where two 
women were sitting and sewing. 

"My, what hard looking wom
en," remarked one of the com
mittee as they left the room, what 
are they in for?" 

The warden replied: "They're 
here because they have no other 
home. That was my private living 
room and those were my wife and 
daughter." 

A fellow was pretty sick and 
the doctor ordered him to take a 
long vacation in Arizona. He 
went there and at the end of two 
months he died. 

They brought the corpse back 
home and his wife and her broth
ers were reviewing the remains. 

She said: "Oh, Joe, doesn't he 
look nice." 

And Joe replied: "He sure does. 
Those two months in Arizona cer
tainly did him a lot of good." 
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"Dad," said a small boy, "why 
isn't a man allowed to have more 
than one wife?" 

"My son," replied his father, 
"when you are older you will 
understand that the law protects 
those who are incapable of pro
tecting themselves." 

"'" Clerk: "Yes sir, that medicine 
is sure powerful. Best stuff we 
have for the liver. Makes you 
peppy." 

Customer: "Can you give me 
any references of people who 
have taken it with good results?" 

Clerk: "Well, there was a man 
living next door who took this 
liver medicine three years." 

Customer: "Well, did it help 
him?" 

Clerk: "He died last week." 
Customer: "Oh?" 
Clerk: "But they had to beat 

his liver with a stick for three 
days before they could bury him." 

"' Porter: "Did you miss the train, 
sir?" 

Running Passenger: "No! I did
n't like the looks of it, so I chased 
it out of the station." 

"' Woman: "Son, can you direct 
me to the bank?" 

Small Boy: "Y assum, for a 
quarter." 

Woman: "Isn't that mighty 
high?" 

Boy: "No, Ma'am, not for a 
bank director." 
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Boy: "May I have a quarter to 
go to the circus?" 

Father: "I let you see the 
eclipse last week. Do you want 
your life to be one perpetual 
round of gaiety?" 

"' A w o m a n approached the 
pearly gates and spoke to Saint 
Peter. 

"Do you know if my husband 
is here? His name is Jones." 

"Lady, we have lots of them 
here, you'll have to be more spe
cific." 

"Joe Jones." 
"Lotsa those too, you'll have to 

have more specifications." 
"Well, when he died he said 

that if I was ever untrue to him, 
he'd turn over in his grave." 

"Oh, you mean 'Pinwheel' 
Jones." 

"' Salesman: "Sir, I have here 
something that's guaranteed to 
make you the life of the party, 
allow you to win friends and in
fluence people, help you forge 
ahead in the business world, and 
in general make life a more pleas
ant and envigorating experience." 

Engineer: "I'll take a fifth." 
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Kodak beyond the snapshot • •• 

Deep In lacquer 
That our name is never seen on a can 
of lacquer doesn't mean we aren't in 
it pretty deep. 

Our newest cellulose ester for the 
lacquer formulators has the butyryl
ated, acetylated cellulose chains run
ning much shorter than heretofore. 
This results in higher solubility, which 
means less solvent needed . It also 
means poorer film strength, but that's 
OK. A butylated urea-formaldehyde 
resin, included at the right proportions 
in the formulation along with the 
proper catalyst, will cross-link to the 
cellulose acetate butyrate during the 
drying of the coating. To provide a 
point of attachment on the cellulose 
chain, we restore one out of 12 of its 
hydroxyls. This condenses with the 
butoxy groups of the butylated urea
formaldehyde polymer to split out 
butyl alcohol. 

Thus the short chains that are more 
soluble in the can become very much 
less soluble in the finish of a table on 
which some gay dog has set down the 
cup that cheers. No longer need a drop 
of lotion spilled on the dresser trouble 
the conscience of a good woman. 

In these days of epoxies, silicones, 
methacrylates, polyesters, etc., why do 
we monkey with cellulose? What a 
silly question! 

For one thing, we have shown how 
admixture of cellulose acetate butyrate 
can improve them all. 

For another, cellulose is by far the 
world's most abundant high polymer. 
It is formed by sunshine. 

CELLULOSE TECHNOLOGY NEEDS 
GOOD PEOPLE 

(random notes) 

The happy eye 

This is the Kodak Carousel projector. It 
projects slides. Carousels symbolize 
carefree abandon. Care lest slides jam 
can be abandoned. Gravity feeds them. 
Gentle gravity. Slides are automatically 
lifted back to 80-slide storage tray. 
Pushbuttons at end of long cord 
advance slides, reverse, even refocus. 
(Latter is largely for kicks. Slides get 
prewarmed not to pop out of focus .) 
See Kodak dealer for exact price. 

First, though, consider the picture 
below. It's an experimental viewing 
device. An image is projected on a 
translucent screen. No matter how 
sharp the original picture, the simple 
machinery behind the screen can 
always improve the sharpness. It inte
grates out optical noise. It also makes 
the screen more pleasant to stare at. 
Some very purposeful staring is being 
done today. 

Our long research on human vision 
has more than happy-time slides 
in mind. 

VISUAL ENGINEERING NEEDS 
GOOD PEOPLE 

Overlap In black 
What would you say to a photographic 
paper that comes out red or blue
depending on the color of the exposing 

·-· 
red blue 

and black where they overlap? 

We are currently advertising around in 
various technical journals like Geo
physics, Materials Research and Standards, 
etc. to ask if anybody would be 
interested in buying some rolls of paper 
like that for experimentation. It might 
be useful in interpreting the readings 
of certain kinds of instruments. You 
never know till you ask. 

Note: Whether you work for us or 
not , photography in some form will 
probably have a part in your work as 
years go on. Now or later, feel free to 
ask for Kodak literature or help on 
anything photographic. 

MATCHING PRODUCTS TO CUSTOMERS TAKES 
GOOD PEOPLE . 

From zoom cameras to zein, plenty 
of lively careers are to be made with EASTMAN KODAK COMPANY 
Kodak in research, engineering, 
production, marketing. Address: Rochester 4, N. V. 



One of a series ... 

Interview with General E/ectric's Dr. J. H. Hollomon 

Q, Dr. Hollomon, what characterizes 
the new needs and wants of society? 
A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
1. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 
A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-Genera/ Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 
A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind: of experience for 
engineers is one · of the best means of 
leam:ing how to conceive and design 
..::_how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 
A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled "Engineering's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by addressing 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERALfj ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or national origin. 
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revolution in space 
This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in 

Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim 

waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck, 

and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals. 

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was 

chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of 

structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design 

stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example 

of the exciting materials and challenging projects engineers will find at United States Steel. 
Be sure to register with your Placement Director. For information about the many career opportunities at 

United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301, 

525 William Penn Place, Pittsburgh 30, Pennsylvania. U. S. Steel is an equal opportunity employer. 

~ United States Steel 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 
a challenge-and interesting work, too. As a member of a team assigned to a special project, 
I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 
to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 
excellent opportunities for young men with any of a wide variety of engineering or science degrees. 
Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd TEx'..co 

Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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APRIL, 1962 

(With Respectful Apologies to Henry Wadsworth Longfellow) 

Listen, my children, and you shall hear, 
Of the midn ight ride of an Engineer. 
No war-like cry comes from this rider, 
Just a merry smile as he guides his glider. 
Over the sod of Erin's green hills, 
Then over, high over, the ocean's rills . 
He's eager to reach our own fair land, 
As he guides his ship with a steady hand. 
And soon, he reaches the U.S. shore, 
Where he has been many times before . 
Then, he heads at once for Missouri State, 
Where bands of the "Faithful" eagerly wait. 
In the twink of an eye, he lands on the Quad, 
And steps from his "Shamrock" unto the sod . 
What a meeting and greeting there in the night, 
Handshakes and laughter reaching such height, 
St. Patrick must caution his "OWN" standing there, 
Not to waken the town with this loud affair . 
Suddenly then, they're still as a mouse, 
That silently, stealthily, creeps through the house . 
Then, they hasten to duties 'tended each year, 
Known only, of course, to a true Engineer. 
As tomorrow, must find everything set, 
For a grand celebration-the biggest one yet . 
Additional Knights must be properly "dubbed", 
The Blarney Stone kissed, not a toe must be stubbed, 
In grandest, traditional, solemn parade, 
That merits, each year, the town's accolade . 
And, preceding the time when St. Patrick's own word, 
Makes many a Knight, while each heart is stirred. 
Then, several "cum laudes" for honors well earned, 
How glad they are now their lessons they learned! 
Citations of merit are gratuitously given, 
Outside of the ranks, to some who have striven, 
To please Engineers, those grandest of men, 
Whose praises they'll sing, again and again. 
What a day, what a day, for these Engineers, 
Let's give the traditional, rousing, three cheers, 
"Hip, Hip and Hooray" for St. Patrick's Day, 
"The envy of all", we've heard people say. 
For where, in the world, can anyone see, 
This kind of spectacular and all of it free, 
Excepting, of course, where the Knighting is done, 
And That, we all know, can't include everyone. 

Mary E. Stevens Barnes 

Lady of St. Patrick, 1912 
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Radiation Detection, a New 

Breakthrough for Semiconductors 

SEMICONDUCTOR devices 
surely have changed the face 

of science in the past ten years. 
Not only electronics, but many 
branches of technology that use 
electrical instruments have found 
new experiments possible. Me
chanical, civil and chemical en
gineering alike have moved ahead 
on this tide. 

In this article we will see how 
the runt of the litter has made its 
own place in the sun. The simple 
p-n junction, the basis for most 
semiconductor advances, can be 
readily used to detect radiation. 
The other kinds of detectors are 
heavy and complicated, while this 
device is little and simple. 

We will look at the characteris
tics of the detector and see how it 
is easy and rugged to use. Then 
we will see how the devices are 
made and how many of the 
branches of engineering are need
ed. 

Characteristics 
The p-n junction detector has a 

reverse voltage applied to it that 
separates the charge carriers and 
forms an electric field across the 
detector. A radioactive particle 
that goes into this field ionizes the 
atoms into electron-hole pairs and 
gives up all of its energy. The 
electrons are swept out of the de
tector by the field and form a 
pulse. The size of this pulse gives 
an accurate measurement of the 
energy of the particle. 
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As the applied voltage is in
creased, the gap between the 
charged regions should increase. 
We have two oppositely charged 
regions that are separated. This 
arrangement may be considered to 
be a capacitor. As the gap is in
creased, the capacitance decreases. 
By measuring the capacitance and 
the voltage, we can find the sepa
ration distance. It is on the order 
of .1 millimeter. So, a large field 
can be obtained from a small volt
age. Some results are shown in 
Figure 1. 

.)c,.I roo VOLT-'~ E. 
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In order to preserve the voltage 
supply, the current drain must be 
as small as possible. The reverse 
diode characteristics of the p-n 
junction are well applied here 
also. Some results are shown in 
Figure 2. An average reverse 
resistance is twenty megohms 
which compares very favorably to 
commercial p-n junctions. 

Our detector so far has given 
promise of being valuable; it is 
smaller and requires less power 
than its larger counterparts. But 
how does its accuracy compare? 

JOHN HUBER, M.S.E.E. '62 

A radiation detector makes two 
measurements at once. It meas
ures the energy of the radioactive 
particle and how many of them 
there are. The measure of the ac
curacy of a radiation detector is 
given by its resolution. Much the 
same an in optics, resolution in 
radiation detectors is the ability 
to tell one particle's energy from 
another. 

1 
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The scintillator is the best radia
tion detector so far and has a 
resolution of about 8-12% . The 
tested p-n junctions have a resolu
tion of about 1-3% which is much 
better. 

Resolution tests are made on a 
pulse height analyzer. It selects 
the pulses with heights in a cer
tain range-called a window-and 
counts them. The more pulses 
there are, the more particles came 
through. The taller the pulse, the 
more energetic is the particle. 
Some typical resolution test re
sults from a 256 channel pulse 

(Continued on page 10) 
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The dream lasts ... with stainless steel 

Now the new look of any dream house can be protected . . . if 

stainless steel is used in the right places. Gutters, downspouts and flashing will 

never cause ugly corrosion stains. Doors and windows won't dent, warp, stick 

or rust. And the strength of stainless steel makes possible screening so fine 

you hardly know it's there. 

Many other things stand up against the weather too-such as lawn 

furniture, barbecues and garden tools. And inside the house, stainless steel 

brings the same carefree beauty to kitchens. 

The lifetime quality of stainless steel comes from chromium -one 

of many essential alloying metals developed by Union Carbide. In the basic 

fields of metals, as well as carbons, chemicals, gases, plastics and nuclear 

energy, research by the people of Union Carbide will continue to help bring 

forth more useful products for today's living. 

APRIL, 1962 

You will be interested in the 
career opportunities available 
with Un ion Carbide in carbons, 
chemicals, gases, metals, plas
tics, and nuclear energy. Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet VV, 
Union Carbide Corporation , 270 
Park A venue, N ew York 17, 
N ew York. (Pleasementionyour 
career field. ) 

UNION 
CARBIDE 

... a hand 
in things to come 
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Finagle's Axioms and the 
Snafu Equation 

AS Engineering students, it is 
important that we should 

know :not only the goals and ex
tent of engineering, but also the 
horizons and limitations. One of 
the primary differences between 
a scientist and an engineer is that 
whereas a scientist wants to know 
exactly what is happening inside 
a device, an engineer is satisfied 
if the device works well. True, 
theory is very . important to an 
engineer, but let us not forget that 
our primary purpose is to apply 
the theory to some beneficial pur
pose. 

In applying theories, it is often 
necessary, i:n the interests of 
labor-savings, to make "engineer
ing approximations", some of 
which tend to leave Pure scien
tists and mathematicans white
faced and shuddering. As engi
neers, however, we merely shrug 
and proceed, often throwing cau
tion to the winds. 

Because of the many approxi
mations and assumptions which 
are commonly used, there is 
usually some inconsistency in ex
perimental work. 

There are some twenty-nine 
axioms, known as Finagle's 
axioms, which should be known 
by every engineer who is con
cerned with experimentation, cal
culation, production or testing. 

They are presented here in two 
sections, one concerned with ex
perimentation a:nd calculation, the 
other with production and testing. 
The axiom are arranged in semi
logical order, (i.e. as logically as 
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possible,) and are numbered sepa
rately in each section. 

There is also an equation, called 
the general snafu equation, which 
relates actual experimental results 
with actual correct results. The 
equation, with its empirical proof 
is presented, in the form of a 
theorem, immediately following 
the list of axioms. 

NoTE: This list of axioms may 
not be complete. If the reader is 
aware of any other axioms, please 
notify the author of them, c/ o this 
publication. It will be greatly 
appreciated. cmp 

Finagle's Axioms 
On Experimentation & 
Calculations 

1. In any calculation or experi
ment, any error which can 
creep in will do so. 

2. Those factors which cannot 
go wrong, will probably go 
wrong anyway. 

3. No matter what goes wrong, 
it will probably look right. 

4. Any error will be in the di
rection of most harm. 

5. Constants, especially those 
from engineering handbooks, 
must be treated as variables. 

6. When an error has been 
found and corrected, it will 
be found to have been correct 
in the first place. 

7. Any data, which, when in
cluded in a calculation, pro
duces the desired result, are 
fair data for the calculation. 

8. (Corollary to #7) If enough 
data is available, anything 
may be proven by statistical 

CHARLES M. PHILPOTT, SR., E.E. 

means. 
9. Hell hath no fury like an un

justified assumption. 

On Production & Testing 
1. The most vital dimension on 

any plan or drawing stands 
the greatest chance of being 
omitted. 

2. Major design changes will al
ways arrive after construc
tion is nearly complete. 

3. Parts that positively can:not 
be assembled in improper 
order will be. 

4. Interchangable parts won't. 
5. A part requiring service or 

adjustment will be in the least 
accessible position. 

6. Service conditions as given in 
specifications will be exceed
ed. 

7. All delivery promises must 
be multiplied by a factor of 
2.00. 

8. Manufacturers specifications 
of performance must be mul
tiplied by a factor of 0.50. 

9. Salesmen's claims for per
formance must be multiplied 
by a factor of 0.25. 

10. Installation and operating in
structions will be promptly 
discarded by the shipping de
partment. 

11. The best approximation of 
service conditions in the lab 
will not begin to meet those 
conditions encountered i:n the 
field. 

12. If only one bid can be secured 
on any project, the price will 
be unreasonable. 
(Continued on page 12) 
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Our future is in the hands of men not yet hired 

At Western Electric we play a vital role in helping meet the 
complex needs of America's vast communications networks. 
And a career at Western Electric, the manufacturing arm of 
the nation-wide Bell Telephone System, offers young men the 
exciting opportunity to help us meet these important needs. 

Today, Western Electric equipment reduces thousands 
of miles to fractions of seconds. Even so, we know that our 
present communications systems will be inadequate tomor
row; and we are seeking ways to keep up•with - and antici
pate - the future . For instance, right now Western Electric 
engineers are working on various phases of solar cell manu
facture, miniaturization, data transmission, futuristic tele
phones, electronic central offices, and ,computer-controlled 
production lines - to name just a few. 

To perfect the work now in progress and launch many 
new communications products, projects, procedures, and 
processes not yet in the mind of man - we need quality-

minded engineers. If you feel that you can meet our stand
ards, consider the opportunities offered by working with our 
company. In a few short years, you will be Western Electric. 

Challenging opportunities exist now at Western Electric for electrical, 
mechanical, industrial, and chemical engineers, as well as physical 
science, liberal arts, and business majors. All qualified applicants will 
receive careful consideration for employment without regard to race, 
creed, color or national origin. For more information about Western 
Electric, write College Relations, Western Electric Company, Room 6205, 
222 Broadway, New York 38, New York. And be sure to arrange for a 
Western Electric interview when our college representatives visit your 
campus. 

We.itertt Electric 
~ 

MANUFACTURING AND SUPPLY ~ UNIT Of lHE am SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 

Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation, Skokie, Ill., and 

l.ittlA Rnr.k. Ark . Also Western Electric distribution centers in 33 cities and installation headQuarters in 16 cities. General headQuarters: 195 Broadway, New York 7, N. Y. 

APRIL, 1962 9 



Radiation Detection 
(Continued from page 6) 

height analyzer are shown in Figure 3. 
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Construction Methods 
Now that we have seen that the 

p-n junction has potential value as 
a radiation detector, let's examine 
the construction techniques in 
making it. 

First the p-doped semiconductor 
ingot of ¼ inch diameter was cut 
into 25 thousandth inch slices. 
These slices were lapped to a 
thickness of 15 thousandths. 

Then the slices were etched to 
remove surface impurities caused 
by the lapping. The slice is now 
ready for diffusing. 

The slice is placed in an evacu
ating glass tube after being paint
ed with an oil suspension of 
lithium. A heater is wrapped 
about the tube nearest the slice. 
The tube is evacuated to 5 x 10·5 

mm of Hg and the heat applied to 
350°C for 66 minutes to drive off 
the oil and to loosen the lattice 
bonds of the semiconductor slice. 
In this manner, some of the 
lithium atoms will enter the sili
con lattice near the surface of the 
slice. 

10 

The excess lithium is washed 
off and the slice-now a p-n junc
tion-is etched again to remove 
surface impurities. Nickel con
tacts are plated on each end in 
preparation for drifting. 

In drifting, the junction is heat
ed in an oil bath at 150°C and a 
large reverse voltage of 200 voltas 
is applied for about an hour. The 
lithium atoms drift under the 
applied field from the end to the 
center of the slice. 

The detector is then removed 
and washed in boiling ethanol and 
trichloroethelene to remove sur
face impurities and is mounted as 
a detector. 

One thing that may be noted 
is that the slices are very sensitive 
to dirt and oxides on their sur
faces that will ruin the diode 
characteristics, much like other 
semi-conductor devices. But these 
devices must have as little encas
ing as possible so that more radio
active particles may hit it. This 
problem still remains to be solved. 

We have seen that the semicon-

ductor p-n junction has very good 
radiation detector properties. It's 
major drawbacks are the cleanli
ness necessary in making them 
and the many steps in construc
tion requiring accuracy and hand 
methods. 

Footnote: All of the information for 
this article is from work done by the 
author under Mr. Harry Mann at 
Argonne National Laboratory in August 
and September 1961. 

She thinks that no man is good 
enough for her. 

She may be right. 
She may be left. 

• 
Escort to coed: "If you write 

illegibly when you sign out, it 
won't be so noticeable when you 
sign in!" 

• 
He: I understand kisses speak 

the language of love. 
She: Yes? 
He: Let's talk things over. 

• 
1st M.E.: "You cutting machine 

design Thursday?" 
2nd M.E.: "Nope, I can't. Need 

the sleep." 

• 
C.E. Prof.: "Describe the me-

chanism of a steam shovel." 
Student: "Don't kid me, you 

can't shovel steam!" 

• 
The wife of an engineering stu-

dent received a tube of ointment 
prescribed for her 9 month-old 
son's diaper rash. The typed label 
said: "Take one every 3 or 4 hours 
as needed for nervous disorder." 

She is concerned about the in
structions pasted on a bottle of 
someone's pills. 

• 
"Your husband looks like a bril-

liant man. I suppose he knows 
everything." 

"Don't be silly. He doesn't sus
pect a thing." 

• 
Professor: "You missed my 

class yesterday, didn't you?" 
Student: "Oh, no sir, not in the 

least." 

THE MISSOURI SHAMROCK 



Garrett's Life Support System Sustains 
America's First Orbital Astronaut 

Garrett has provided the environmental system 
vital to the space flights of the NASA-McDonnell 

Project Mercury capsule. This 89 lb system 
controls gaseous composition, temperature and 

pressure within the capsule for both suborbital 
and orbital flight. 

The system automatically maintains an oxygen 
atmosphere within a specified pressure range in 
suit and cabin circuits during all phases of flight. 
It also removes carbon dioxide, water and solid 
particles from the oxygen, and controls the 

temperature and humidity to comfortable levels 
within the pressure suit. In addition, the system 
cools electronic equipment within the capsule. 

Garrett also designs, develops and manufac
tures many other major systems and components 
for aircraft, space and industry. 

For further information about other interesting 

projects and career opportunities with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los 
Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited 

Ai Research Aviation Service • Garrett International S. A . • Garrett (Japan) Limited 
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" ... but don't go near the water" 
IT USED to be just a poem ... a fantasy ... a figment of an author's 
imagination, "Hang your clothes on a hickory limb but don't go 
near the water." Now, it's a stark reality in many areas of the 
country. You must not go near the water. It's polluted. Raw sew
age flowing from homes and industry is steadily laying waste one 
of our great natural resources. Paradoxically, as our need for 
clean water increases, pollution is shrinking the supply. 

But we can bring back the life to our waterways ... by building 
adequate sewage treatment facilities. Modern living continually 
depletes our supply of clean water. Only modern sanitation can 
restore and protect it. 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

If it's made of clay it's good 

FINAGLE'S AXIOMS 
(Continued from page 8) 

13. If a safety factor is set 
through service experience at 
a maximum value, someone 
will promptly devise a meth
od to exceed said safety fac
tor. 

14. Identical units which test in 
identical fashion will behave 
dissimilarly in the field. 

15. If a test installation functions 
perfectly, all subsequent pro-

12 

Providing improved sanitation for better living 

If it's made by Dickey it's better 

duction units will malfunc
tion. 

16. Warranty and guarantee 
clauses are voided by pay
ment of the invoice. 

The Snafu Equation 
Theorem; 
The results of an experiment 

performed under controlled labo
ratory conditions by competent 
personnel, using accurately cali
brated equipment can be describ
ed by the following non-conver-

gent infinite power series, whose 
coefficients are semi-random func
tions of space and time. 

x 1 = K 1x + K2x2 + K 3x 3 + 
K4x4 + K 5x 5 + K 6x 6 + .... 

Where: 
x' represents the correct re

sults; 
x represents the experimental 

results; 
K1 represents Finagles constant 

· (variable); 
K2 represents the fudge factor; 
K 3 represents the Bugger vari

able ( constany) ; 
K4 represents the Diddle factor; 
K5, K6, K 7 , •• • are as yet un

known, although 
K 5 is generally known as the to

hellwithit factor. 
NoTE: The proof is not rigorous, 

but empirical. In fact, no known 
rigorous p r o o f exists, which 
bothers us not at all. 

Suppose that a certain experi
ment, say Q, is performed under 
the specified conditions at some 
time t at the south end of a lab, 
say at position Xi, positive x being 
to the north. Suppose that Q is 
performed by a second similar 
group at the north end, say 
X1 + 30, also at time t. It will 
soon be discovered that the con
clusions of the two groups do not 
agree. If both groups repeat the 
experiment at some later time, 
say t1, it will be seen that neither 
group can duplicate the previous 
data. i.e. There will exist four sets 
of conclusions, no two of which 
are the same. 

Further attempts at duplication 
will only produce more sets of in
consistent data. Thus it is seen 
that the Snafu equation holds, 
although since the K's vary in 
semi-random fashion, (i.e. some
times random, sometimes not, 
thus preventing use of random 
number tables in the solution,) it 
is of little practical ust=: ·'this may, 
indeed, be the reason that K 5 

appears to be the most commonly 
used term. 

She: "Don't you know that kiss
ing is a good way to catch ger~s?" 

He: "Good? Why, It's perfect!'' 

THE MISSOURI SHAMROCK 



Moon crawler. Early next year, if every
thing goes according to plan, this 
spiderlike object- the "Surveyor"- is 
expected to land on the moon's surface, 
look at it, feel it, and bite into it. It will 
have electronic sight and touch more 

sensitive than a man's, and will trans
mit to earth direct information on what 
the moon looks like and what it is made 
of. What metal will this machine need 
to survive the moon's extreme cold 
without getting brittle? What metal 

can withstand the high temperatures 
that occur in flight? Engineers will 
most likely find the answer in Nickel
containing alloys. They offer tremen
dous resistance to crippling super-cold, 
stand up in blazing heat. 

How lnco Nickel helps engineers make new designs possible and practical 

Gyron-dream car that drives itself. A 
gyroscope would stabilize this two
wheeled vehicle of the future, which en
visions automatic speed and steering 
control. A computer would let you "pro
gram" trips on a non-stop highway. For 
lasting beauty, trim areas would be 
coated with Nickel-Chrome plating, the 
bright, corrosion-resistant finish. 

Hydrofoil ship- a new concept in sea
going design. Now under development, 
such vessels are planned to travel 100 
m.p.h ., skim over the tops of waves like 
flying fish-lifted aloft by a set of un
derwater foils, or wings. The metal for 
these all-important wings? Good bet is 
a nickel alloy for strength, resistance 
to corrosion and cavitation erosion . 

Whatever his area of exploration, 
today's engineer knows that Nickel
containing metals can make many 
new designs perform better. For com
plex components of a moon surveyor, 
or the decorative plating of a gyro
scopic car, Nickel, or one of its alloys, 
meets the demands of a wide range 
of service conditions-makes an ex
cellent choice for products we use to
day, and for tomorrow's new designs. 

You'll find Inco' s List "A" helpful 
and informative. It has descriptions 
of 200 publications, covering applica
tions and properties of Nickel and its 
alloys. Write: Educational Services, 
The International Nickel Company, Inc. 

67 Wall Street, New York 5, N. Y 

• INTERNATIONAL NICKEL 
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited Cinco-Canada) 
-producer of Inco Nickel , Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Pla tinum,-Palladium and Other Precious Metals. 
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Engineering News 

BUDD-STANLEY COMPANY 
INTRODUCES NEW ELECTRONIC 

"SCIENCE TEACHER" 

A new low-cost electronic "sci
ence teacher" that simplifies the 
study of energy radiation at speed 
of light has been developed by the 
Budd-Stanley Company, Incorpo
rated. 

Called an Ed-Set, the new "elec
tronic teacher" is the first com
pletely assembled instrument of 
its kind available to high school 
and college science departments 
for demo·nstrating optics and 
microwave theory. 

Through simple experiments, an 
instructor or student can use the 
Ed-Set to illustrate the basic na
tural laws of light or measure 
electromagnetic radiation-energy 
"pulse beats" at thousands of mil
lions of cycles per second. 

Radar signals can also be sent 
along a section of hollow metal 
tubing across a 30-foot classroom 
and through solid walls, with 
interference patterns measured, 
plotted and calculated. 

The Ed-Set is expected to fill 
a teching gap in current high 
school and college science courses 
caused by the lack of "packaged" 
microwave equipment. 

WRITTEN MESSAGES 
VIA TELEPHONE 

TELautograph's new PHONE
writer, used in connection with 
Bell Telephone's DATAPHONE 
service, now makes it possible to 
send written messages over reg
ular local or long distance phone 
lines. By simple dialing in the 
normal way, the user can either 

14 

talk or write, or do both with a 
single call. It is also possible to 
send written messages to unat
tended receivers, providing in 
effect, a person to person tele
graph service. 

BOB STEIERT, C.E. '62 

HIGH TEMPERATURE GLASSES 
CURVED 180 DEGREES FOR 

FLIGHT VEHICLES 

Short radius, 180-degree curva
tures have been formed in flight 
vehicle window configurations by 
Corning Glass Works from flat, 
polished blanks of high tempera
ture borosilicate and alumino
silicate glasses. Optical clarity 
and dimensional accuracy of the 
curved panels are excellent. The 
glasses can be used in tempera
tures up to 1000°F . 

Outer panels of Prctject Mer
cury spacecraft viewing windows 
and the capsule antenna covers 
each utilize curved Vycor glass 
with temperature capability up to 
1600°F. An aluminosilicate glass 
is used for inner panels of the 
Mercury viewing windows and 
also for the outer thermal shield 
of the X-15 windshield. 

THE MISSOURI SHAMROCK 
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Some say we go overboard, the lengths 
we go to in testing Ford-built cars at 
"Hurricane Road"-our wind-and
weather lab in Dearborn, Michigan. 
And for practical purposes-we do. 
You might call it "testing in depth.'' 

Ford scientists and engineers have 
devised a gigantic test tunnel that 
creates monsoon rains and tomadic 
winds in a matter of minutes. Super 
sun lamps boost temperatures from 20 
below to 160 above zero. Fog and 
drizzle, snow and sleet-all at the twist 
of dials. Huge cylinders beneath test
car wheels imitate every kind of road: 
from flat, smooth turnpike to rutted 
mountain trail. · 

Out of it all comes knowledge of how to 
build better cars-cars that are built to 
last longer, require less care, and retain 
their value better. This constant aiming 
for perfection is just one more way in 
which research and engineering are 

earning for Ford Motor Company its 

place of leadership. 

~ 
MOTOR COMPANY 

The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD• THE FARM 

• INDUSTRY• AND THE AGE OF SPACE 
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Slia1nrock ~ Sweefhearf 

Meet Judy Crawley, Sophomore 

in Nursing, from Kansas City, Missouri 

Social Worker: "Sir, would you 
be interested in contributing 
s o m e t h i n g to the old ladies 
home?" 

"Yes, I'll send my mother-in
law over tomorrow." 

16 

Boss: "How come you're only 
carrying one sack, when the other 
men are carrying two?" 

Workman: "Well, I suppose 
they're too lazy to make two trips, 
the way I do." 

Keep on studying, get no sleep, 
Soon you're looking like a 

creep, 

Coffee flows, aspirin too, 
Seems your eyes are full of glue, 

Stress and strain, calculus, 
Find unknowns, must not fuss, 

Temper short, walk with droop, 
Keeping on feeling like a stupe, 

Paper spread upon the £10or 
"Quiet Please" pinned on the 

door, 
Books are stacked in towering 

pile, 

Wonder if it's worth the while, 
Toss a coin, decide the crams, 

Heads, the army; tails, exams . 

• Mrs. Gogarty consoled Mrs. 
O'Rouke after the death of the 
latter's husband. "And what did 
he be dying of?" asked Mrs. 
Gogarty. "Gangrene," sighed Mrs. 
O'Rouke. "Well," said Mrs. Go
garty, "thank God anyhow for the 
color of it." 

• An old-timer is one who can re-
member when a member of the 
"beat generation" was a lad leav
ing the woodshed . 

• E.E.: The driver of that car 
ahead must be my physics prof. 

M.E.: Why? 
E.E.: Because he's so stubborn 

about letting me pass . 

• Redhead-A communist toilet . 

• Coed: "If wishes came true, 
what would you wish for?" 

Engineer: Gosh, I'm afraid to 
tell you." 

Coed: "Go ahead, you sap. What 
do you think I brought up this 
wishing business for?" 

• Waiter: "Yes, sir, we're very up 
to date. Everything here is cook
ed by electricity." 

Diner: "I wonder if you would 
mind giving this steak another 
shock?" 

• Pledge (at dinner table) : Must 
I eat this egg? 

Brother: Yes! 
Silence. 
Pledge: The beak, too? 

THE MISSOURI SHAMROCK 



Our new plastic stops 
a 30-cal. bullet cold 

{he hopes) 

That plastic sheet is a scant 5/8" 

thick. But it'll stop a bullet in its 

tracks. Splaaaat. 

Our model is actually one of the 

inventors, John J. Aclin. He knows 

it's infallibly bulletproof (but still 

finds the concept a bit hard to 

believe). It does work. Really. And 

the plastic scales in at 1/7 the weight 

of steel. 
In addition to our bullet-stopping 

plastic, we're working on quite a few 

other "unbelievable" projects. 

Like converting common clay into 

alumina (already a laboratory reality, 

now in the pilot plant stage). 

Like a shotgun barrel made by 

winding 500 miles of glass fiber 

around a thin steel liner (now bagging 

its share of game around the world). 

Like developing more powerful 

liquid missile fuels (will Olin's hydra

zine get us to the moon?). 
And getting back to Earth, a chem

ical agent that arrests grass growth 

(a long range project that lawn own
ers are rooting for). 

Because we're moving so rapidly, 

promising graduates enjoy unique 

Olin 
"An Equal Opportunity Employer" 

career opportunities with Olin. 

Research gets a healthy budget and 

research people, a healthy climate. 

Most of our research facilities are 

consolidated in the new Olin 

Research Center in New Haven, 

Conn. Where scientists, engineers 
and technicians work with the men, 

the equipment and the responsibili

ties that can bring them to full poten

tial quickly. 
For further information on career 

opportunities, the man to contact 

is Charles M. Forbes, College 

Relations Officer, Olin Mathieson 

Chemical Corporation, 460 Park 

Avenue, New York 22, New York. 

CHEMICALS• INTERNATIONAL• METALS• ORGANICS• PACKAGING• SQUIBB• WINCHESTER-WESTB:Rl'"• 
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SHAMROCK 

Oh my head! Engine week was 
just too much for me. Never 
have I seen such goings-on. The 
"barbeque" was the greatest, I 
couldn't find my csr br three 
days. It sure is good to see you 
guys getting interested in the 
activities. Just like the old days. 

I unnerstand that ye olde Ed 
got so shook up between taking 
Queen pinups and getting the 

The Master Mane Measurers. 

Take Heed Engineers! 
A little kissing now and then 
Makes husbands out of single 
men. 

"My father was a patriotic man" 
Joe Godiller averred. 

"He v o 1 u n t e e r e d for the 
Marines when he was only in th2 
third grade." 

"Don't tell me that!" chorused 
his hearers, "they turned him 
down, of course." 

"Sure did. He was too old." 

18 

March issue out that he handed in 
a Thermo paper in Fluids class. 
He musta flipped. That's about as 
bad as the CE who tryed to catch 
fish with a flow net. While we are 
on the subject of fluids did you 
hear about the scandal in Hy
draulics lab? It seems that a sharp 
orifice pinched a cute little 
streamline. Bad huh? 

Just one more issue and it will 

"What was in that tea Jean?" 

MUCHO DRYLABBING, B.S. '99 

be over for another year, you will 
be no doubt happy to note that I 
will be back next year to help the 
pore editor. 

Its getti:ng late, or early, de
pends on how you look at it, so I 
guess I had better quit. 

Then there was the Torque who 
knew how to twist. 

MD 

"What's the tape measure for?" 

The Soviet commissar was ex
amining a young Czech boy to de
termine whether he had been 
p r o p e r 1 y indoctrinated. 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 com
missar, "you'll make a fine Red 
Army soldier. Now tell me," he 
continued, "what do you want to 
be when you grow up?" 

"An orphan!" snapped the boy. 

THE MISSOURI SHAMROCK 



Kodak beyond the snapshot. 
(random notes) 

• • 

Cool, well-behaved PbSe 
D' 

1010 

1 09 Temperature 
of solid CO, 

~oom ~emperoture, 
.,-- time-constant 

<2 µsec 

1µ 2µ 3µ 4µ 5µ 6µ 7µ 8µ 

See what an improvement can be effected 
in D*, the normalized detectivity of a 
lead selenide photoconductive surface, 
by cooling it . 

Therefore in catering to the infrared 
detector trade we put lead selenide into 
a little Dewar like this 

PbSe 

suitable window 

Well for liquid N2 

or solid CO, 

and draw this space down to high 
vacuum for cooling efficiency. 

But PbSe detectors are reputed to go 
quickly erratic in high vacuum. 

Aha ! We have learned how to lick that. 
We expect no congratulations. Just 

orders. 
Could you use a pamphlet on Kodak 

Ektron detectors? Free from our Appa
ratus and Optical Division. Might 
eventually lead to an order. We are patient. 

SOLID-STATE MERCHANDISE PRODUCTION 
NEEDS GOOD PEOPLE 

From modacrylic fibers to microscope 
ada pter kits, plenty of lively careers to be 
made with Kodak in research, production, 
marketing. 

And whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Always feel free to ask for Kodak literature 
or help on anything photographic. 

Honest physical labor 

Ranking a bunch of films for c-r tube 
photography is useful work, and it makes 
the time pass pleasantly between break
fast and supper. Here is what we find : 

RELATIVE SPEED 
to a 525-line raster, two interlaced fields 
lasting 1 /30 sec over-all, measured at a 
net density of unity (Transit time of the 
electron beam past a given point of the 
phosphor = 5 x 1 o-• sec) 

Normal development: 4 minutes in Kodak 
developer D- 19 at 68°F. 

Phosphor Pll P4 P15 P16 P24 

FILM 
Kodak Photollure, 

Blue Sensitive 2400 180 60 200 83 
Kodak Cinellure 1800 ~00 250 130 240 
Kodak Photoflure, 

Green Sensitive 
Kodak Linagraph 

Ortho 
Kodak Royal Ortho 

(sheet) 1000 250 130 80 130 
Kodak Linagraph Pan 900 320 120 82 120 
Kodak Tri-X Negative 
Kodak Linagraph 

Shellburst 500 180 60 48 73 
Eastman High Speed 

Positive 360 51 25 45 28 
Kodak Royal-X 

Pan Recording 320 150 65 23 47 
Eastman Fine Grain 

Sound Recording 123 17 5.2 41 4 
Eastman Television 

Recording '100 11 5., 7 .' 5.2 
Eastman fine Groin 

Release Positive 35 4 2 6 2 
Kodalith Ortho, 

Type 3 32 5 8 5 8 
Kodak High 

Contrast Copy 20 12 6 4 5 
• Arbitrary basis of scale. 

Why they rank this way even provides 
something to think about. 

THE PHYSICS OF PHOTOGRAPHY NEEDS 
GOOD PEOPLE 

Patterns in blood 

Electrophoresis is a means for sepa
rating ionic components of a mixture 
by virtue of their differing mobilities in 
an electric field. The man who first 
worked it out wound up with a Nobel 
Prize for his pains. (We never had the 
pleasure of an employment application 
from him.) Subsequently other highly 
creative types-biochemists mostly
invented ways of doing electrophoresis 
in wet paper, starch blocks, and 
other media. 

Recently two such chaps at The 
Mount Sinai Hospital in New York used 
polyacrylamide gels of two different pore 
sizes in combination. This speeded it 
up and permitted separation of blood 
serum proteins into many more com
ponents. It results in a visual pattern 
that represents an individual's body 
chemistry at a given moment. 

We found out about this so-called 
disc electrophoresis by paying attention 
to what people tell us. Savants are 
always asking about Eastman Organic 
Chemicals that they hope we can make 
for them. Sometimes we find there will 
be no objection and some prospect of 
benefit to all parties if we will act as a 
broadcaster of technical information 
thus picked up. 

This is happening right now with disc 
electrophoresis, which uses Eastman 
Organic Chemicals and about which 
we are offering far and wide a 69-page 
disquisition by the two New Yorkers. 

In the name of corporate self-interest, 
much good dope gets cheaply spread. 

VIGOROUS INFORMATION DIFFUSION NEEDS 
GOOD PEOPLE 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 



Q. Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q. How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have an obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to . which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas - meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* 

Interview with General Electric's 

Charles F. Savage 

Consultant-Engineering Professional Relations 

How Profe$.sional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
5,N. Y. 

* LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 
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A cure for uncommon cold 

Dunk an orange into liquid oxygen, then drop it on the 
floor and it will shatter like glass. A vital component of 
missile propulsion, liquid oxygen is so cold that it 
crystallizes many materials on contact, and weakens 
some metals used for normal liquid storage vessels. 

But because industry and national defense are using 
more and more liquefied gases at hundreds of degrees 
below zero, there was need for a constructional alloy 
steel that would stay strong and tough at extremely low 
temperatures. United States Steel helped determine the 
suitability of a remarkable steel for such application. 
It's called 9% Nickel Steel and it can be used for pres
sure vessels that hold liquefied gas as cold as -320°F. 
The unique combination of properties of this alloy steel 
makes it particularly suitable for cryogenic use. 

This is just one example of U. S. Steel's continuing 
program to develop new and better steels-that's what 
makes the work of U. S. Steel engineers so stimulating. 
Be sure to register with your placement director. For 
information about the many career opportunities at 
United States Steel, including financial analysis and 
sales, write to U. S. Steel Personnel Division, Room 
2301, 525 William Penn Place, Pittsburgh 30, Pennsyl
vania. U. S. Steel is an equal opportunity employer. 

United States Steel ~ 
TRADEMARK 
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Editorial 

The end is in sight cries the Senior; only one more year yells the Junior; 

I'm beginning to like it here says the Sophomore, and the young Freshman 

yells that he will never get out. Regardless of your individual comment, the 

school year of 1961-62 is rapidly drawing to a close. The time for reviewing 

the year's work is upon us. 

I would like to convey my personal thanks to all who helped with the 

Shamrock this year. The staff has put in many hours to insure that the maga

zine gets out on time every month . In fact this past year is the first one in 

many years that all issues have been on time . The foregoing might be con

sidered our prime accomplishment. We have tried to publish what you the 

reader wants in the way of a magazine. We haven't been entirely successful 

but the thought was there. 

Next year's Editor will need all the help he can get. Remember that this 

is your magazine and you should be proud to be a part of it. A wealth of in

formation and experience is yours for the taking. 

Congratulations and good luck to the departing seniors. Your successes 

will be the real measure of how good a job the University of Missouri is 

doing. 

AKR 

FRONTISPIECE 

N. S. Savannah, world's first nuclear cargo-passenger ship, 
en route to sea trials at Yorktown, Virginia. 

(Photo by Babcock & Wilcox) 
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The Story of the 

MORE than 140 years ago, 
on May 22, 1819, a 320-ton 

ship started an epoch-making 
voyage from Savannah, Georgia, 
to Liverpool, England. She was 
the S. S. Savannah, the first vessel 
to use steam on a transatlantic 
crossing. The 29-day, 11-hour 
voyage was successful e v e n 
though the little craft could carry 
only enough coal and wood to 
permit about 89 hours of actual 
steam propulsion. 

As the Savannah ushered in the 
Steam Age in ocean travel, it is 
fitting that another Savannah 
should usher in the Atomic Age 
of merchant shipping. This is the 
22,000-ton N. S. (for Nuclear 
Ship) Savannah, the world's first 
nuclear-powered cargo-passenger 
ship. The new Savannah is an
other first as important as was its 
namesake, the tiny vessel which 
opened the era of steam naviga
tion almost a century and a half 
ago. 

Construction of the N. S. Sa
vannah was undertaken in ac
cordance with the policy of the 
President and the Congress to 
foster and develop the American 
Merchant Marine. The vessel is 
intended to demonstrate to the 
world (1) the intent of the United 
States to employ the power of the 
atom for peaceful, productive pur
poses and (2) the feasibility of 
using nuclear energy to power 
merchant ships. 

It is not expected that the Sa
vannah, as the first ship of its 
kind, will be economic, since costs 
of such a prototype are neces
sarily high. It is expected, how-
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Savannah 
ever that the Savannah will pio
neer the way to construction of 
other nuclear merchant vessels 
which eventually will prove to be 
economically competitive with 
those powered by conventional 
means. 

The development of the Savan
nah has been the joint responsi
bility of the U. S. Atomic Energy 
Commission and of the Maritime 
Administration of the U .S. De
partment of Commerce. Design 
and construction of the ship was 
carried out under the direction of 
a Joint Group comprised of per
sonnel from both the Maritime 
Administration and the AEC. The 
vessel was designed by George G. 
Sharp, Inc., of New York, and 
was built by the New York Ship
building Corporation, of Camden, 
New Jersey. The Babcock & Wil
cox Company, of New York, de
signed and built the Savannah's 
69 thermal megawatt pressurized 
water reactor. States Marine 
Lines, of New York, was chosen 
to operate the Savannah as gen
eral agent for the Maritime Ad
ministration. States Marine has 
supplied the ship's crew, including 
deck officers and highly-trained 
reactor engineers. 

Significant Dates 
Building of a nuclear-powered 

merchant vessel was first pro
posed by former President Dwight 
D. Eisenhower in a speech in 
New York on April 25, 1955. Con
struction was authorized by Con
gress on July 20, 1956. 

The contract with the Babcock 
& Wilcox Company for develop
ment and fabrication of the nu-

clear propulsion s y s t e m was 
awarded in April, 1957. The con
tract for construction of the Sa
vannah was signed with the New 
York Shipbuilding Corporation in 
December, 1957. The keel for the 
ship was laid by Mrs. Richard 
Nixon on National Maritime Day, 
May 22, 1958, and the vessel was 
launched on July 21, 1959, with 
Mrs. Dwight D. Eisenhower as 
sponsor. Construction of the Sa
vannah was essentially completed 
in the spring of 1961. 

After public hearings on the 
safety of the ship's nuclear system 
in March • and April, 1961, and 
following extensive tests of the 
reactor and the propulsion plant, 
the Savannah's reactor was load
ed with uranium oxide fuel on 
November 27 and 28, 1961. 

Criticality, or a sustained nu
clear chain reaction, occurred De
cember 21, 1961, and was followed 
by zero and low power tests of 
the reactor at the New York Ship
building Corporation y a r d at 
Camden up to a level of 10 per 
cent of the reactor's design power. 

The ship then was moved under 
auxiliary power from temporary 
boilers to Yorktown, Va., for full 
power reactor operation and for 
her initial sea trials. 

Since the Savannah is a proto
type ship, many special features, 
such as provision for extensive 
remote operation of components 
and the possibility of rapid 
maneuvering rates, have been 
incorporated into the vessel's con
struction and equipment for eval
uation in future ship design. 
Components, and even en t i r e 
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plant systems, will be changed 
when it is indicated that signifi
cant technical advancements can 
be made by doing so. 

To sum up, the Savannah has 
five important missions: 

(1) To demonstrate to the 
world the employment of nuclear 
power as an instrument of peace 
for the benefit of mankind. 

(2) To bring the power of the 
atom into the market places of the 
world in peaceful trade and com
merce. 

(3) To demonstrate that nu
clear-powered merchant ships are 
dependable and safe. 

( 4) To stimulate early solu
tions to such problems as inter
national liability and indemnifi
cation and to achieve acceptance 
for nuclear ships in world ports. 

(5) To give the Atomic Energy 
Commission and the Maritime 
Administration the opportunity 
for assessing the contributions of 
atomic power to the progress of 
the American Merchant Marine. 

How the Atom Drives a Ship 

The reactor of a nuclear-pow
ered vessel performs the same 
function as does the oil-burning 
equipment in a conventionally
powered vessel This function is 
to produce heat with which to 
generate the steam needed to turn 
the ship's turbines and propeller 
shaft. 

A reactor is, simply, an atomic 
furnace. Heat is produced in this 
furnace by continued, chain-reac
tion splitting, or fissioning, of the 
atoms of the nuclear fuel. 

In the type of reactor installed 
in the Savannah, water is circu
lated under pressure through the 
heart, or core, of the reactor as 
the fissioning process takes place. 
The water removes the intense 
heat created in the reactor core 
by the splitting of the fuel atoms 
and transfers this heat to a secon
dary system of piping located in 
a device called a "heat exchang
er." 

Water in this secondary system 
is changed to steam for propulsion 
of the vessel 
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The nuclear fuel in the Savan
nah's reactor comprises approxi
mately 17,000 pounds of enriched 
uranium oxide. A single core of 
the fuel is expected to supply 
enough energy to operate the ship 
for 3½ years without replace
ment. Approximately 90,000 tons 
of fuel oil w9uld be needed to pro
duce an equivalent amount of en
ergy in a conventionally-powered 
vessel. 

There are a number of reasons 
why nuclear-powered merchant 
ships are expected to have dis
tinct advantages over conve·ntion
ally-driven craft. 

Two significant reasons may be 
summarized briefly as follows: 

• On long voyages, nuclear 
ships will be able to carry 
larger cargoes because their 
reactors will r e q u i r e less 
space than conventional oil
burning equipment and fuel 
tanks. 

• Nuclear ships will be able to 
operate on longer runs at 
higher sustained speeds than 
conventional ships. 

The Savannah is a single pro
peller ship with an overall length 
of 595 feet, 6 inches. She has a 
molded beam of 78 feet and her 
design draft is 29 feet, 6 inches 
when fully loaded. Her normal 
cruising speed is 20 knots devel
oped with an output of 20,000 
shaft horsepower from her nu
clear reactor. She is a vessel of 
advanced design with a raked 
stem and a modified cruiser stern. 
The ship will carry 60 passengers, 
a crew of about 110 and about 
10,000 tons of dry cargo. 

Savannah Has Six Full Decks 
The Savannah is fitted with six 

complete decks. Ten main trans
verse, watertight bulkheads di
vide the ship into eleven thwart
ship compartments. 

Navigating Bridge Deck: This, 
the uppermost deck, serves a dual 
purpose. The forward end is giv
en over to the pilot house, with 
the radio room on the starboard 
side and chartroom on the port 
side, outboard of the gyro and 

radar equipment room. The bal
ance of the navigating bridge deck 
includes living quarters for three 
radio operators and two cadets as 
well as space for the fan rooms, 
a battery room and the emergen
cy generator room. 

The pilot house is completely 
outfitted with the latest naviga
tion and communication equip
ment. Dominating the area is the 
wheelhouse control console, hous
ing all conventional wheelhouse 
instrumentation. The magnetic 
compass is of the reflecting type, 
the first, to be manufactured in 
this country. On either side of 
the steering stand are the latest 
type of navigational radars, the 
first to use "true motion" presen
tation of data. Another important 
unit in the wheelhouse is the con
trol console for the anti-roll sta
bilizers which are located on the 
port and starboard sides amid
ship. The stabilizer fins are op
erated hydraulically by a gyro 
system capable of sensing sea con
ditions and providing. the counter
measure for reduction of the roll. 
Each fin has a lift of approximate
ly 70 tons at 20 knots. Meteoro
logical instruments for recording 
sea water temperature, atmos
pheric pressure, wind direction 
and velocity, humidity and air 
temperature are incorporated into 
the vessel, making her a veritable 
floating weather station. A spe
cial radio facsimile receiver is de
signed to r e c e i v e world-wide 
weather map transmissions at sea 
from weather transmission sta
tions throughout the world. 

Boat Deck: This, the next up
permost deck, is devoted entirely 
to officers' accommodations. A 
spacious officers' lounge, located 
in the after-end, affords observa
tion on either side of the ship as 
well as aft overlooking the pas
senger recreation area. 

Passenger Accommodations 

Promenade Deck: This deck is 
devoted exclusively to p u b 1 i c 
rooms and spaces. A "walk 
around," the full width of the 

(Continued on page 12) 
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Annual. Financial Report 

of the Shamrock 

The Missouri Shamrock is operated by the 
undergraduates of the University of Missouri and is 
published every once in a while by those engineers 
that have nothing better to do. It is a non-profit 
(unintentional) organization and exists for the sole 
purpose of keeping the Dean of Students, our ad-

EXPENSES 

Rent on rain machine for ROTC 
parades -------------------------------------$ 

Edi tor's priv..ate,,secretary ___________________________ _ 

Printing costs ------------------ ----------
Peanuts for campus squirrels __ _ 
National convention trip ___________________________ _ 
To the Shack for staff meetings _______________ _ 

716.19 
3.91 

32,190.00 

201.19 

1,819.10 

716.19 
Bail for staff during the year ____________________ 12,181.70 

Engraving of Dean's signature ___ _ 
Advertising commissions _________ _ _ _ 

Paid to U of Mo for wrecked police car ___ _ 
Football tickets for joke editors date to 

MU-K state game who stood him 
up ---------------------------- ------------------

Expenses for cleaning up after staff 
meeting ________ ---------------------------------

Bribes to faculty ------- --- ------------------
Typing paper -------------- ----------------------
Staff salaries _: _______________ ___ _ 
Payment for parking tickets for illegal 

parking behind ME Lab ___________________ _ 
Engravings _ _ _____ _ 
Vagrancy charges against Photographer __ 
Rollins Springs picnic for staff 

Bug spray __________________ ____ _ 

Food ---------------------------------
Fee to re-enter school (joke editor) _______ _ 
New Dodge for .business manager ___________ _ 
Used tire for Editor's bike _____ _ _ _ _ 
Unsuccessful bribe to draft board to keep 

4.75 

00.00 

2,314.19 

3.75 

74.63 
5,985.39 

.19 
39,171.18 

45.00 

761.18 
74.37 

514.19 
.65 

250.00 

2,800.00 

.26 

the editor from being drafted ____________ 15,198.00 
Unaccounted for ________ ______ 6,732.06 

Total approximate expenditures $121,112.52 
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visors, and other campus censors employed. 

As this fiscal year draws to a close it is only 
right that we should offer to our subscribers and 
other enemies a full account of our financial deal
ings. 

INCOME 

Advertising --------------------$ 3,714.16 
Sale of nineteen stolen books to the 

book store ___________________ _ 
Found under a table at the IV ___ _ 
Bets on the KU game _____________________ _ 
Sale of old pin-ups to Playboy _____ ______________ _ 
Deposit refund on Editor's empty 

pop bottles -------------------------------
Sale of fake ASME & AIEE 

membership cards 
Sale of ME 90 tests to sophomores 

(and some juniors) 
Sale of Photo staff's photo collection _____ __ _ 
Sale of three hijacked airliners ___ _ 
Business manager's hobby (printing 

10 dollar bills) _ _ _ _____________________ _ 
Sale of M books and Old Showmes 

to faculty ________ _ _ _ _ 

Income from sale of maps, information, 
and old files to orientation groups ___ _ 

Offerings collected by circulation staff 
posing as church Deacon's _________________ _ 

Sale of Jesse Hall ---·-"----------- - --
Sale of old Engine buttons and AHAB 

1.98 
.17 

18.32 
.14 

2,917.16 

3.27 

605.37 
.11 

98,625.18 

1,414.19 

45.35 

1,916.18 

372.18 
13.16 

stickers ------------------------- --- 28.15 
Income from Editor winning writing 

con test --------------------------
Subscription drive _______________ _ 
Paid on blackmail operations 

From faculty ________ ____ ___________ ___ _ 
From students ______ _ ___ _ 

5.00 
.08 

8,171.18 
53.21 

Income from sale of fake ID cards ____________ 142.10 
Renting of faculty cars while they 

are in class ____________ __ _ _ 171.18 
Total approximate Income ________ $118,217 .82 
Deficit _ ___ _ _______________ 2,894.70 
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I chose a career, 

not a iob! 

by ~di-(}~ 

"I found a satisfying job right from the beginning 
-and more important, American Oil is diversi
fied enough to offer varied opportunities for the 
future." 

Peter Vossos earned his MMter of Science 
degree at Iowa State, '58. As a physical chemist, 
Pete's immediate project is studying funda
mental properties of asphalts with the objective 
of improving their performance in roofing and 
industrial applications. About his 2½ years at 
American Oil, Pete adds, "This is a company 
that's big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd." 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 
graduate chemists, chemical engineers, mechani
cal engineers, physicists, mathematicians and 
metallurgists. 

If you are interested in a career with the 
Research and Development Department of 
American Oil Company, write to:D. G. Schroeter, 
American Oil Company, P. 0. Box 431, Whiting, 
Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation-induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missiles • Design and economics: 
New uses for present products, new products, new processes • Cor
rosion mechanisms • Development of new types of surface coatings. 

~ 
sff':-:1?0 5 T A N D A R D O I L 
•111• DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY ( INDIANA) 
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faculty quote of the month 

CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides the most durable, most 

economical pavelT)ent modern engineering science 
has developed, Interstate and primary superhigh

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asphalt pavement. 

Already, more than 90% of America's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asphalt technology. So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

The Asphalt Institute 
College Park, 

"""'"'"' 

If I Had But One 

Piece of Advice to Give 

This world boils down to 2 problems, people and progress. 

The way to deal with people is simple, just remember this: 

"All wholesome human relations are based on mutual respect." 

As for progress: 

"Your ability to survive in a changing world is measured exactly 

by your ability to adapt yourself to changing conditions." 

Dr. R. L. Scorah 
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CHALLENGE IN CALIFORNIA 
IN ALL PHASES OF CIVIL ENGINEERING 

highways 

bridges 

structural 

sanitary 

hydraulic 

C IV I L E N G I N E E R I N G J U N I O RS : A few months from now, when you 
return to school as a Senior, we will have an announcement for you in this space 
which could launch you on your way to rapid advancement. It will tell you when 
we will be on your campus to talk with you about well-paying jobs in California's 
long-range state projects in highway, bridge, structural, sanitary, and hydraulic 
engineering. Watch for this announcement: CHALLENGE IN CALIFORNIA! 



STORY OF THE SAVANNAH 
(Continued from page 7) 

deck, features a series of high 
windows permitting an unob
structed, yet sheltered, forward 
view of the sea. Just behind the 
promenade deck "walk around" 
is the main lounge which can be 
closed off from the adjacent writ
ing room, library and card room 
by folding screens. A novelty 
shop is also located on this deck. 

The main lounge is equipped 
with projection machinery for 
motion pictures as well as for 
closed circuit television viewing 
of the reactor space. 

The after end of the promenade 
deck structure includes the ver
anda and cocktail bar, which, 
through sliding glass doors, opens 
onto a swimming pool and an 
open deck area for the recrea
tional use of passengers. 

The dance floor is outlined by 
tables whose -... illuminated tops 
glow by means of "panelescence" 
lighting. 

"A" Deck: Within the hull 
structure, "A" deck level is as
signed to the main lobby, passen
ger staterooms and accommoda
tions for the purser, steward, 
doctor and nurse. The ship's hos
pital and dispensary are also lo
cated on this level, as is the health 
physics laboratory. 

Thirty staterooms, each with 
private bath, accommodate one, 
two or three passengers each. 
Some adjoining rooms open up to 
form suites. 

"B" Deck: The dining room on 
"B" deck will seat approximately 
75 people. A huge, parabolic 
sculptured mural provides a dra
matic background at the aft end 
of the room for the captain's ta
ble. Opposite, at the entrance foy
er, a small golden model of the 
original Savannah is suspended in 
a glass panel. 

"C" Deck: A viewing gallery on 
"C" deck allows visitors to ob
serve the engine room from three 
sides and to look through the 
large windows separating the 
main engine and reactor control 
room. 
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The interior design and ap
pointments of the S a v an n ah 
reflect the finest products of mod
ern American materials, crafts
manship and technology. 

Bulkheads or, in less nautical 
language, the interior walls of the 
vessel, are surfaced with a variety 
of maintenance-free materials. 

Furniture, incombustible be
yond the requirements of the U.S. 
Coast Guard, features steel, alu
minum and plastics construction. 

Carpets, draperies and uphol
stery use a maximum of man
made fibers. 

All public spaces, living accom
modations, medical areas, pas
sages, offices and shops aboard 
the Savannah are air conditioned. 

The vessel is equipped with 
five elevators-one passenger ele
vator which operates between the 
boat deck and "C" deck; two 
cargo elevators and two stores 
elevators. 

Equipment and Gear 
The Savannah has four alumi

num lifeboats hung from steel 
gravity davits. One has a hand
operated propeller, another is mo
tor-propelled and two are oar
propelled. The boats h a v e a 
capacity of 190 persons. 

The ship is equipped with two 
12,000-pound Danforth cast-steel 
bow anchors and one 12,000-
pound Danforth cast-steel spare 
bow anchor. Each bow anchor is 
furnished with 165 fathoms of 
2.5-inch cast-steel stud link chain. 

The steering gear is a four-cyl
inder, electrohydraulic ram type 
driving the crosshead through a 
Rapson slide. Two independent 
power plants are capable of han
dling the rudder with a maximum 
torque requirement of about 7,-
000,000-inch-pounds. The rudder 
is a balanced, streamline spade 
type capable of turning 38 de
grees port and starboard. 

A complete refrigeration sys
tem is provided to serve the ship's 
cooling system of approximately 
9,000 cubic feet. Two refrigera
tion units are provided, each cap
able of handling the normal sea 
load. 

The Savannah has some of the 
latest cargo handling gear avail
able. In lieu of the normal king
posts, a tubular rigid frame struc
ture is used for the 10-ton booms. 
This is the lightest structure yet 
designed for Ebel-rigged booms. 
The Ebel rig is a modern method 
for fast cargo handling. The rig 
makes it possible for one or two 
deckhands to unstow and position 
all booms on the ship for cargo 
operations in less than an hour; 
and the shifting of booms from 
inshore to offshore operation dur
ing loading can be accomplished 
in one or two minutes by the 
winch operator without moving 
from his station. An inherent 
safety condition in this system 
makes the rig refuse to lift a load 
if tension in the falls tends to ex
ceed a safe limit. 

Reactor Safety 
The Savannah's hull is built on 

a conventional transverse fram
ing system, except for the inner 
bottom. 

This inner bottom is "egg crat
ed" below the reactor compart
ment with transverse floors run
ning crosswise of the ship at 
every frame, or rib, of the vessel 
and with a deep vertical keel and 
many keelsons running in the fore 
and aft directions. 

The great strength thereby pro
vided in the inner bottom assures 
very high resistance to damage to 
both ship and reactor in the un
likely event of grounding. 

The reactor compartment itself 
is located amidship between two 
upright, longitudinal c o 11 i s i on 
bulkheads, or partitions, made of 
heavy steel. The bulkheads pro
tect each side of the reactor. Be
tween the bulkheads and the hull 
of the ship, three decks of the 
vessel offer additional protection 
from collision. The flooring of 
each of the decks-B, C, and D
has special, heavier-than-normal 
steel plating welded to the deck 
beams for added strength. In
board of the bulkheads are col
lision mats made up of alternate 
layers of inch-thick steel and 

(Continued on page 16) 
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2 .50,000 rpm/-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics . . . Temperatures ranging from -200°F to 
-452°F are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving. molecules within come virtually to a stop. This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas
ing the effectiveness of ground and airborne detection, navi
gation and communication systems, shrinking the size of 
computers and solving specialized space cooling problems. 

A leader in cryogenic cooling and lightweight turbo
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Much greater system 
reliability and long life is the result ... another major ad
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 

Garrett Supply • Air Cruisers • A i Research Industrial • Garrett Manufacturing Limited 

Ai Research Aviation Service • Garrett International S. A. • Garrett (Japan) Limited 

MAY, 1962 13 



Engineering News 

REMOTE READING SURVEY 
METER 

It is capable of measuring radi
ation intensity, following an 
atomic blast, not only inside the 
fallout shelter but also, by remote 
control, at various places inside 
the house and in the open at a 
distance from the house. This 
new radiation meter converts a 
simple fallout shelter into a stra
tegic command post. 

Th e scientific breakthrough 
represented by this instrument 
lies in the fact that it does not 
have to be re-calibrated for lead 
wires of differing lengths. It will 
read accurately for leads varying 
from a few to a thousand feet. 

The leads can also be un
plugged, and the user can carry 
the small, portable, battery-op
erated instrument around with 
him when he leaves the shelter. 

While a properly designed fall
out shelter is expected to reduce 
radiation intensity to very low 
and safe values, the partial shield-
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ing ability of a house is often over
looked, particularly if the house 
is built of bricks or concrete 
blocks. Secure in his shelter the 
home owner, with this new instru
ment, can take remote radiation 
readings and decide when and for 
how long he can safely leave his 
shelter in order to check outside 
conditions, or replenish it with 
non-contaminated food and other 
necessary supplies. This method 
of remote measurement is expect
ed to have wide application for 
homes, farms, factories and co
operative community shelters. 

THE "BEETLE" 
The world's largest robot, an 

85-ton giant that walks on tank 
treads yet can pick up an egg 

BOB STEIERT, C.E. '62 

with the touch of a child, has 
been built by General Electric 
for the Air Force. After a six
month testing and check-out pro
gram in Nevada in cooperation 
with the AEC, the Air Force Spe
cial Weapons Center will use the 
manned monster in direct support 
of Project Rover, one of the coun
try's two nuclear rocket develop
ment programs. 

Called the "Beetle", the huge 
vehicle can move in close to a 
radioactive nuclear rocket or re
actor to make adjustments or 
perform emergency operations. 
Heavy shielding protects the op
erator even when radiation levels 
outside would be fatal. 

Though its 16-foot arms are 
(Continued on page 18) 
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THE BELL TELEPHONE COMPANIES 
SALUTE: NORM SHERER 
Norm Sherer joined Ohio Bell two years ago. He hadn't 
been with the company long when he had an imaginative 
idea for speeding up customer billing. This idea and 
others won Norm an important promotion to Sales Super
visor for the Columbus Office. Now, with six engineers 
who report to him, Norm keeps Columbus businessmen 

informed on advances in telephone service and equipment. 
Norm Sherer of the Ohio Bell Telephone Company, and 

other engineers like him in Bell Telephone Companies 
throughout the country, help bring the finest communica
tions service in the world to the homes and businesses of 
a growing America. 

@ BELL TELEPHONE COMPANIES 
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To carry sewage ... not infiltration 
Dickey Coupling locks out ground water. .. cuts treatment costs 

THERE is one sure way to cut operating costs at a sewage treat
ment plant ... keep infiltration out of sewers. Dickey 
Coupling/Pipe does just that ... literally locks out ground water. 
·With the Dickey flexible, compression Coupling, pipe joints are 
sewage-tight ... and stay that way even under normal deflection 
during backfilling or settling. 

Because this Coupling is made of a resilient material, it com
presses when the joint is made. This constant pressure assures 
a tight fit all the way around the pipe. There are no openings 
for ground water to seep in. 

To build long-life sewers that carry sewage ... not infiltration 
... specify Dickey Clay Pipe and the Dickey Coupling. 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

Providing improved sanitation for better living 

If it's made of clay it's good ••• If it's made by Dickey it's better 

STORY OF THE SAVANNAH 
(Continued from page 12) 

three-inch redwood for a total 
mat thickness of 24 inches. 

Thus, in the event of a broad
side collision opposite the reactor 
space, the ramming ship would 
have to penetrate a total of 17 feet 
of stiffened ship structure, the 
heavy collision bulkheads and 
two feet of collision mat before 
reaching the heavy reactor con
tainment shell, or vessel. This 
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steel containment shell rests in a 
cradle of steel where its bottom 
half is surrounded by a four-foot 
thickness of reinforced concrete. 
The steel cradle, the concrete and 
the containment shell itself would 
also have to be pierced before the 
actual reactor plant could be dam
aged. 

Protection of the containment 
complex from ship accidents was 
studied in detail in establishing 
the Savannah's design criteria. 

In particular, ship collisions were 
carefully reviewed and methods 
were developed to predict struc
tural damage to vessels struck in 
collision. On the basis of these 
studies, the Savannah was de
signed and constructed to with
stand, without damage to the nu
clear reactor compartment, any 
collision with any of the ships 
making up 99 per cent of the 
world's merchant fleet. 

In case of sinking, provision 
has been made to allow for auto
matic flooding of the containment 
shell of the reactor to prevent its 
collapse in deep waters. The 
flooding valves are designed to 
close upon pressure equalization 
so that containment integrity will 
be maintained even after sinking. 
Salvage connections have been 
installed to allow containment 
purging or filling with concrete 
in case of sinking in shallow wa
ter whe:r:e recovery or immobili
zation of the reactor plant seems 
advisable. 

Radiation Protection 
P r i m a r y radiation shielding 

around the Savannah reactor con
sists of a 17 -foot high tank of high 
strength carbon st e e 1 located 
within the containment shell and 
covered with a layer of lead from 
two to four inches thick. The 
tank extends from a point well 
below the core of the reactor to 
a point well above it. The tank 
will permit a wall of water 33 
inches thick to surround the reac
tor and, when filled, constitutes 
the first line of resistance to radi
ation from within the reactor. 

Surrounding this p r i m a r y 
shielding is the heavy steel con
tainment shell already mentioned. 
The top half of the shell is cov
ered by a six-inch layer of lead 
plus a six-inch layer of polyethy
lene, each of which acts as addi
tional radiation protection. The 
bottom half of the vessel, as indi
cated above, is surrounded by 
four feet of concrete shielding 
which protects against radiation 
as well as collision. 

The contailltJlent shell is de
( Continued on page 18) 
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Automatic cars with button and lever 
controls may seem far out right now. But 
Ford Motor Company scientists and engi
neers are busy prying out and buttoning 
down some fantastic computer
controlled guidance systems for future 
Ford-built cars. 

Among the controls now under study at 
Ford is a radar system that warns a 
driver when he gets too close to the 
vehicle ahead. Another is a short-range 
radio frequency device that extends the 
limits of drivers' senses by giving advance 
information on road surface and weather 
conditions, evaluating and appraising 
obstacles in the driving path ahead. 
When developed, control systems like 
these will enable drivers to enjoy safer, 
faster driving without fatigue. 

Advanced studies of this nature are but 
a part of a continuous and wide-ranging 
program that has gained Ford its place 
of leadership through scientific research 
and engineering. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD• THE FARM 

• INDUSTRY• AND THE AGE OF SPACE 
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STORY OF THE SAVANNAH 
(Continued from page 16) 

signed to withstand the greatest 
possible pressure surge in the 
event of a "maximum credible ac
cident"-a hypothetical accident 
postulated in the study of reactor 
safety. In no credible reactor ac
cident can there be any hazardous 
release of radioactivity to the sur
roundings. 

Power plant liquid and solid 
radioactive wastes are collected 
in tanks for disposal into a spe
cially designed barge in port. The 
liquid waste collection tanks are 
equipped with monitoring de
vices. 

Gaseous wastes will normally 
be disposed of at sea through the 
radio mast, which contains two 
detectors for monitoring purposes. 
The detectors are an air particle 
monitor and a radio-gas monitor. 
Both are designed to operate 
whenever gas is vented to the at
mosphere. If radioactivity rises 
above specified tolerance limits, 
the gas will be retained until it 
can be diluted and discharged be
low established tolerance limits. 

All monitors on the N. S. Sa
vannah are intended to operate 
through a system of channels, 
with each channel covering a cer
tain range of activity. All detec
tors are designed to relay their 
readings to the main control panel 
in the control room where auto
matic recording and visual ob
servation instruments are located. 

Portable monitoring equipment, 
similar to conventional health 
physics survey equipment, is pro
vided for access, survey and main
tenance monitoring. 

Auxiliary Power Sources 
From the standpoint of ship 

safety, assurance of sufficient 
power to maintain steerage and 
maneuverability is the principal 
requirement of the propulsion 
plant. To this end, duplication of 
machinery and power sources on 
the Savannah has been carried 
out to the fullest practicable de
gree. 

Two auxiliary 750-kw diesel 
generator sets are on standby to 
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provide the following: (1) Power 
to the main bus for operating 
those loads needed to supply cool
ing for decay-heat removal after 
an emergency reactor shutdown; 
(2) emergency "take-home" pow
er designed to enable the ship to 
reach port should the nuclear 
power plant become inoperative; 
(3) power for reactor startup, and 
( 4) spare generating capacity for 
normal operation should a tur
bine generator become inopera
tive. 

In the event of a reactor shut
down these generators will auto
matically start and synchronize 
on the main bus bar to supply and 
distribute power to the compo
nents used for reactor cooling. 

The 300-kw emergency diesel 
generator is also available to sup
ply power to the 450-volt emer
gency switchboard. This source 
will operate in case both the main 
turbine generators and auxiliary 
diesel generators do not. Loads 
c o n n e c t e d to the emergency 
switchboard include lighting, low 
speed windings of the primary 
coolant pumps and power for the 
emergency cooling system. 

A battery protected source will 
also provide power to those loads 
that require an especially depend
able power source with no inter
ruption due to loss or switching 
of auxiliary power. 

ENGINEERING NEWS 
(Continued from page 14) 

brawny enough to punch through 
a concrete wall, Beetle's hands 
have remarkable dexterity. They 
can put nuts and bolts together 
and manipulate hand and power 
tools. 

The Beetle's operator sits in air
conditioned comfort surrounded 
by the foot-thick lead shielding of 
the 100,000-pound cab. The entire 
cab, to which the arms are attach
ed, rises hydraulically to a height 
of 25 feet and rotates as required. 
The cab's five windows are two
foot-thick panes of specially lead
ed glass. 

A special "vest pocket" closed
circuit TV camera is used to see 
around corners and inside hot 
reactors and power plants. With 
one of its hands, Beetle plucks the 
camera from its "pocket" and 
points it at the object of interest. 

A 500 hp six-cylinder, air-cooled 
engine powers the vehicle and a 
four-cylinder 110 hp auxiliary 
drives the main hydraulic pump 
and an a-c generator. An elec
trical creep drive system for close 
positioning can also move Beetle 
out of a radiation field. 

Information gained from Beetle 
will be useful in the design of sec
ond-generation air-transportable 
handling vehicles for nuclear 
power programs. 

A NOTE ON NOTATION 
The use of prefix~s to denote magnitude has been in common use 

for many years. In recent times, however, the use of very large and 
very small numbers has become more common. There is now a standard 
prefix for every three decades from 10-12 to 1012. They appear in the 
literature and in engineering advertising with fair regularity. Some of 
the prefixes have been used for many years, while others are quite new. 
They are listed in the table below 

Multiplier Prefix Example Abbreviation 
10-12 pico- picofarad pfd 
10-0 nano- nanosecond ns 
10·6 micro- microampere ua 
10-3 milli- milliwatt mw 
101 (none) foot ft 
103 kilo- kilometer km 
106 mega- '11.egapound mlb 
109 giga- gigabuck G$ 
1012 tera- teracycle tc 

THE MISSOURI SHAMROCK 



GROWTH CLIMATE 
People ... and ideas ... do best in 
a favorable environment. 
At NASA, scientists and engineers 
are favored by many "climatic" ad
vantages, for the vigor, the impor
tance, the scope and urgency of 
America's space program demands 
the best environment the-nation can 
provide. 
For professional employees NASA 
offers a graduate study program sec
ond to none. While on full salary, 
you can take graduate courses for 
credit during work hours at nearby 
universities, tuition-free. In-house 
seminars led by world-famous sci
entists and engineers are offered. In 
addition, NASA scientists and engi
neers benefit by early professional 
recognition, a wide choice of work 
areas, unmatched facilities, and par
ticipation in history-making projects. 
Truly this is growth climate, where 
career opportunities are as unlimited 
as the scope of NASA's many aero
nautical and space exploration activ
ities. Here, the harvest of your ideas 
and discoveries may contribute to 
the benefit and enrichment of all 
mankind. 
NASA has urgent need now for large 
numbers of qualified scientists and 

engineers. Positions are available in 
nearly all scientific and engineering 
disciplines, for men and women with 
B.S., M.S., or Ph.D. degrees. 

NASA invites your inquiry to the 
personnel director of any of the fol
lowing NASA centers: 

NASA Manned Spacecraft Center, 
Houston, Texas 

NASA Goddard Space Flight Cen
ter, Greenbelt, Maryland 

NASA Marshall Space Flight Cen
ter, Huntsville, Alabama 

NASA Ames Research Center, Moun
tain View, California 

NASA Flight Research Center, 
Edwards, California 

NASA Langley Research Center, 
Hampton, Virginia 

NASA Wallops Station, Wallops Island, 
Virginia 

NASA Lewis Research Center, 
Cleveland, Ohio 

NASA HEADQUARTERS, Washing
ton i5, 'D. C. 

POSITIONS FILLED IN ACCORDANCE WITH 
AERO-SPACE TECHNOLOGY ANNOUNCE
MENT 252-B. 

ALL QUALIFIED APPLICANTS WILL RE
CEIVE CONSIDERATION FOR EMPLOY
MENT WITHOUT REGARD TO RACE, CREED 
OR COLOR, OR NATIONAL ORIGIN. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MAY, 1962 1'.:) 



• Flash-induced chemical catalysis 
• High-speed photography of chemical 

and process reaction 
• Motion studies, shock-wave photos 
• Cloud chamber physics 
• Deep-sea photography 
• U.V. printing and time-marking 
• Satellite beacon systems 

EG&G's leadership in flash technology is 
solidly based on original contributions to 
the state of the art which have produced 
more than 40 patents for tubes, circuits and 
strobe systems. 

OPTICAL MASER 
(LASER) 

LIGHT PUMPS 
400 ws. system 

$1190 

1280 ws. system 
531 532 $3345 

Model 531 Output: 400 ws. (1050 mfd at 900 v.) 
Input: 115 v. 60 cycle a.c. Price $795. Model 
532 Flash Head with 2 Model 100 tubes: 
$395. System will drive ruby rods with 400 ws. 
threshold. System price: $1190. 

Model 522 Two unit 1280 ws. system provides 
up to 4 kv. into 80 mfd. or 160 mfd. Triggered 
externally or from front panel. Drives Model 
511, 512, 513 Flash Heads with 4 to 10 Model 
100 tubes. Accommodates crystals 2" long 
up to½" dia. Input: 110 v. or 220 v. 60 cycle 
ac. Price $3345 (complete system with 4 
tubes). 

Note: Power supplies, capacitor banks, 
flash heads, pulse transformers are all 
available as separate items. 

XENON FLASH TUBES 

e , • • iii££,,flii,II 
FX-1 (above) 400 ws. FX-38 200 ws. 

----&FT'..fl. [;·2:-•· ~d-!J;;::x:.::+" ~v·ze EE2£ ~ ::::::, ,-,,:,;,,;~;"'""' • ···· t """' 

FX-42 (above) 3" arc, 600 ws. 
FX-45 6" arc, 2000 ws. 

Model 100 

FX-31 (above) 5 ws. flat-topped for optimum 
optical characteristics. 

Further information on request on above 
products and on Hydrogen Thyratrons and 
Diodes, Triggered Spark Gaps, Transform
ers, Oceanographic Instruments, Radia
tion Detection Devices, other Flash Tubes, 
Flash Machines, Stroboscopes, etc. 

@]) Edgerton, 
Germeshausen 

& Grier, Inc. 

180 BROOKLINE AVENUE, BOSTON 15, MASS. 

ELECTRONIC 
FLASH 

EQUIPMENT 

Mlcrollash Flash Duration: 0.5 micro
second. Peak Light: 50 x 106 beam 
candle power. Energy Input: 8 ws (.05 
mfd at 18 kv). Recycle Time: 5 seconds. 
Time Delay: Adjustable from 3 to 1000 
microseconds. Price: $975.00. Point 
Light Source Attachment: $35.00. 

MARK VI 
SENSITOMETER 
Compact, easy to 
use, laboratory de
vice. Will accommo
date glass plates, 16 mm. or 35 mm. 
films. Exposure Times: 1/100, 1/1000, 
1/10,000 second. Built-in voltage regu
lator. Color correction filters unneces
sary. Price $600.00. Mark VII Sensitom
eter, which has the additional ranges 
of 1/100,000 and 1/1,000,000, is 
available at $1200.00. 

High-Speed 
STROBOSCOPE 
Light source spe
cially developed for 
use with high-speed 
cameras for studies 
of fast-moving ob
jects such as shock 
waves and projec
tiles. Flashing Rate: 
Up to 6000 flashes per second. Flash 
Duration.: As low as 1.2 microsecond . 
Triggering: From camera, oscillator or 
contactor. Price: $3500.00. 

~ MODEL517 ....... ~ ~- ·--~·,,,,,.;e::o.•<@ii'l'JV 
MODEL 515 

Microscope Flash lllumlnator Mod
el 516 lamp and 515 power supply 
provides high intensity flashes (150 
microseconds at 100 ws) for extreme 
close-up photography of delicate sub
jects without heat damage ... e.g. 
human eye, insects, botanical speci
mens, etc. Model 517, separate lamp 
assembly permits close-ups of under
water subjects in fish tanks, etc. Com
plete system, consisting of models. 
515, 516 and 517 - $579.00. 

Double Flash for silhouette photog
raphy ... flashes at accurately timed 
intervals from 5 to 100 microseconds. 
Flash duration ½ microsecond. Price: 
$2000.00 

Multiple Mlcrollash for superimposi
tion of up to 20 photographs on single 
negative at, up to 100 kc. rate. Price: 
Basic unit: $2800.00. Discharge units: 
$525.00 ea. 

~TEL.COPLEY 7-9700 
CABLE: EGGINC, BOSTON;TWX: BS 1099 

Edgerton, Germeshausen & Grier 
180 BROOKLINE AVE., BOSTON 15, MASS. 

MODEL 707 
OSCILLOSCOPE 

DC to 2000 Mc bandwidth •.• 
0.2 millimicrosecond rise 
time ..• sin~le transient and 
repetitive signal capability 
• .• sensibility: 55 mv/trace 
width. Small spot size, maxi
mum resolution. Six cali
brated sweep speeds: 5, 30, 
100, 300, 1000 and 3000 milli

microseconds/cm. Easy to operate invalu
able for measurement of diode recovery 
time, ultra-high-frequency phenomena and 
in many other applications. 

MODEL 751 
PULSE GENERATOR 

All solid-state, transistor• 
ized, high-speed pulse gen• 
erator produces positive 

· pulses of fast rise time (less 
than 1 millimicrosecond). 
Repetition rate: 10 cycles to· 
100 kc. Output pulse width: 
•2 to 100 millimicroseconds. 
Pulse amplitude: 20 v. into 
50 ohms approx. Operable 
in any position. Price: $285. 

~ MODEL850 'S.!,W CAMERASYSTEM 
Optimized, fully integrated 

system for photographic recording of the 
fastest transients at 1:1 magnification. 

~ DIODE RECOVERY 'S.!,W CABLE SYSTEM 
. Model 760, a complete sys-

tem for accurate observation and measure
ment of diode recovery time in the milli
microsecond region. Controls and meter on 
front panel of sturdy metal case. 

(I ® PULSE INVERTERS 
Model TR-6 - coaxial-ferrite 

balun with excellent frequency response for 
converting 50 ohm single-en.ded to push-pull 
100 ohm signals. Model 819 (for use with 
EG&G Model 751 Pulse Generator) to provide 
negative pulse output. 

~ RADIATION 'S.!,W MEASUREMENTS 
Complete systems using 

EG&G detectors and Model 707 Scope ..• 
available for measurement of high-fre
quency pulsed radiation. 

~ TRANSFORMERS, 
'S.!,W POWER SUPPLIES 

EG&G is outstandingly well 
staffed and equipped to design and produce 
custom-built transformers, chokes, mag
netic amplifiers, DC to DC converters, pulse 
transformers and power supplies for military 
or commercial use ... and trigger trans
formers for all types of flash tubes. 

Full technical information on all products 
available on request. 

~lii@I 
180 BROOKLINE AVENUE, BOSTON 15, MASS. 



Your Project: America's Voice from Space 

Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd, Gus Grissom, and John 

Glenn, from space. Collins designs, develops, and produces systems essential to every phase of manned space 

capsules. Prelaunch . .. launch . . . flight .. . re-entry ... recovery. Collins is the link between earth and space 

in both human and electrical language. 

Your Opportunity : Collins is working on a variety of long-range space projects which provide openings for 

qualified E.E.'s, M.E.'s, mathematicians, and physicists for development of space communication systems. 

Specialists are required with design experience in HF, VHF and UHF equipment, digital communications, 

spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theory, and 

ground systems. If you are interested in the challenge of a career with Collins, contact: 

L. R. Nuss, Collins Radio Company, Cedar Rapids, Iowa • C. P. Nelson, Collins Radio Company, Dallas, Texas • R. 0. Olson, Collins Radio Company, Newport Beach, California 

an equal opportunity employer 

~ 
COLLINS 

~ 
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SHAMROCK 

The days of reckoning cometh! 
It shant be too long till the shades 
of final week be upon us. Al
though this is my 49th final week 
they still make me nervous for 
some reason. Perhaps this year 
will be different. 

It just tears me up to see all the 
young hopefuls getting ready to 
graduate and go out into the cold, 
cruel world. A small portion of 
the faithful will be left behind to 
endure but their time will come. 

It is with fond farewell we say 
goodbye to Messkit, Torsion-Bar 
Gary, Convection Bank Charlie, 
Kodak alias Rose the Dry, the 
Valve, Ougy, Continuous Wave, 
Megawatt, Pressure-Radio Pat, 
Market, ole Doc, the Thirsty Fri
day Club, R.O.T.C. Parades, the 
Lush, Chum, Mutt & Jeff plus½, 
the Twitch, the Kampus Kops, 
negative hours, girl watching, 
Shamrock guarding, the Banty 
Rooster, the World's Greatest Or-

MUCHO DRYLABBING, B.S. '99 

ator, Smilex, the Rough Rider, 
Oscillator, Budlove, the Coupon 
Clipper, and many others. 

What's in the rumor that acer
tain faculty member has a pitot 
tube under his hood to measure 
airspeed? Some claim that he 
even has a direct reading Mach 
meter. 

Have a nice summer and don't 
sweat finals because there's no 
use worrying, nothing's gonna 
turn out all right anyway .. 

MD 

BULi.ARNEY 
Daft Definition Department 

Bachelor: A man who leans to
ward women, but not far enough 
to altar his stance. 

Cosmetics: Women's means of 
' keeping men from reading be

tween the lines. 
Robin: A sparrow with high 

blood pressure. 
Practical nurse: One who falls 

in love with a wealthy patient. 
Atheist: A football fan who 

doesn't care who wins the Notre 
Dame-Southern Methodist game. 

Diet: The penalty for exceeding 
the feed limit. 

Age: That which makes wine 
worth more-women less. 

• "So you taught your wife to 
play poker?" 

"Sure, and it was a swell idea. 
Last Saturday evening I won back 
nearly a third of my salary." 
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Overheard in an office: 
"Now we're getting somewhere. 

If that letter isn't in this basket, 
that will narrow the search down 
to the filing cabinets." 

"Do you want double-spacing 
on the carbons, too?" 

oTe 
Among the chief worries of to-

day's business executive is the 
large number of unemployed still 
on his payroll. 

oTe 
A reside·nt of a certain asylum 

borrowed three long books from 
the library each morning and re
turned them the same afternoon. 
The librarian finally tested him 
with the city telephone directory. 
Sure enough, he brought it back 
a few hours later. "Don't tell me 
you've finished that big book al
ready," said the librarian. 

"I certainly have," he answered. 
"The plot was rotten, but oh boy, 
what a cast!" 

Engineer: "Going around with 
women a lot keeps you young." 

Second E n g i n e e r: "How 
Come?" 

Engineer: "I started going 
around with women when I was 
a freshman two years ago and 
I'm still a freshman." 

oTe 
Overheard a m o n g stenogra-

phers: 
"Oh, I just adore my job. It's 

the work I hate." 
"If I can't spell the words in 

the first place, how does he ex
pect me to look them up in the 
dictionary?" 

oTe 
And then there was the canni-

bal who was expelled from school 
because he was discovered but
tering up his teachers. 

• If you can't hear a pin drop, 
ten to one there's something 
wrong with your bowling. 

THE MISSOURI SHAMROCK 



Kodak beyond the snapshot. 
(random notes) 

■ ■ 

Densitometry in Lilliput 

Photography is art, photograph y is 
amusement , and more and more photog
raphy is a way of packing information 
and electronic circuitry. The packing 
calls for thinking very, very small about 
photography. 

We cannot be blamed for feeling a little 
wistful as we cheer photography's prog
ress in Lilliput. A remarkably small 
number of dollars worth of KODAK 
High-Resolution Plates and KODAK 
KPR Photo Resist are used up in pro
ducing a remarkably large number of 
solid-state microcircuits. 

Fear not for us. We'll make out. 

Nowhere will you catch us claiming 
that this " micro" business is as easy as 
falling off a log. Indeed, an appreciation 
of the relationship between the logs of 
exposure and reciprocal transmittance 
makes scarcely more than a good begin
ning toward controlling them on a micro 
scale. Here the frequency response of a 
photographic emulsion must be cascaded 
with the frequency response of the other 
components in the total picture-handling 
system. 

The game is widely believed to be 
worth the candle. To shed light on what 
is really going on, one needs to be able 
to measure density reliably over an area 
less than ½ micron wide, scanned in 
synchronism with a recorder that re
sponds logarithmically. 

Not only do we use such instruments, 
but we build them and sell them for 
money to others. This benefits science 
and cheers us up. 

Faithful but flexible 

We find the trick shown below helpful 
in microscopic studies of profile sections 
along objects like knives. The casting 
material is our Epolene C-10 Polyethylene 
Resin . You pour it at only 100°C. Yet 
at room temperature the little casting 
" remembers" its shape so accurately that 
despite the twist of unpeeling, profile 
details as small as 0.00009-in. radius 
are preserved in the sliced sections, 
and measurements are repeatable to 
± 0.00001 ". Then, if overheating is 

avoided, you can remelt and reuse the 
resin for more castings. 

The man who came up with this trick 
is on our payroll to ward off trouble 
from micro-organisms in making film 
and paper. He is a microbiologist and 
has never been asked to contribute to 
machine shop practice in order to 
impress the plastics-molding trade. 

Life can be devious instead of tedious. 

It projects slides ! 

Learned and scientific as we are, we 
have not lost interest in simple consumer 
goods. 

If you really want to know the truth, 
consumers are enjoying a simplicity kick 
at present. We even suspect you of being 
the type yourself. Otherwise we wouldn't 
be advertising the KoDAK READYMATIC 
500 Slide Projector to you . 

It doesn't just scream " latest design! " 
but quietly is. 

If you buy like that, you will pay less 
than $70 for a 500-watt 2x2 projector, 
complete with case and 4-inch lens, 
while sacrificing neither optical perform
ance nor ease of slide-changing nor 
ruggedness of construction. 

If you engineer like that , you will have 
a prosperous career with a manufactur
ing organization that values its reputation. 

GOOD PACKING NEEDS GOOD RESEARCH GOOD BUYS NEED GOOD ENGINEERING 

From edible lubricants to erasable copying 
films , plenty of lively careers to be made 
with Kodak in research, engineering, pro-

duction , marketing. EASTMAN KODAK COMPANY 
And whether you work for us or not , 

photography in some form will probably Rochester 4, N.Y. 
have a part in your work as years go on. 
Now or later, fe el free to ask for Kodak 
literature or help on anything photographic. Price subject to change without notice . 



An interview with General E/ectric's W. Scott Hill One af a series ••• 

Q . Mr. Hill, I've heard that my first 
five years in industry may be the most 
critical of my career. Do you agree? 
A. Definitely. It is during this stage 
that you'll be sharpening your career 
-objectives, broadening your knowledge 
and experience, finding your place in 
professional practice and developing 
work and study habits that you may 
follow throughout your career. It's a 
period fraught with challenge and op
portunity- and possible pitfalls. 

Recognizing the importance of this 
period, the Engineers' Council for Pro
fessional Development has published 
an excellent kit of material for young 
engineers. It is titled "Your First 5 
Years." I would strongly recommend 
you obtain a copy.* 

Q . What can I do to make best use 
of these important years? 
A. First of all, be sure that the com
pany you join provides ample opportun
ity for professional development during 
this critical phase of your career. 

Then, develop a planned, organized 
personal development program-tai
lored to your own strengths, weaknesses 
and aspirations-to make the most of 
these opportunities. This, of course, 
call s for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur
pose in the "First 5 Years" kit I just 
mentioned. 

Q . How does General Electric en
courage self development during this 
period? 
A. In many ways. Because we recog
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro
grams and incentives. General Electric's 
Tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master's degree, tuition free, 
while earning up to 75% of his full
time salary. These programs are sup-

Manager-Engineering Recruiting 

How to Make the Most 

of Your First Five Years 

MR. HILL has managerial responsibility for General Electric' s college recruiting activities 
for engineers, scientists, PhD's and technicians for the engineering function of the 
Company. Long active in technical personnel development within General Electric, he 
also serves as vice president of the Engineers' Council for Professional Development, 
board member of the Engineering Manpower Commission, director of the Engineering 
Societies Personnel Service and as an officer or member of a variety of technical societies. 

plemented by a wide range of techni
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en
couragement for participation in pro
fessional societies are still other ways 
in which G.E. assists professional em
ployees to develop their full potential. 
Q . What about training programs? 
Just how valuable are they to the 
young engineer? 
A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad
uate students, for example, already have 
clearly defined career goals and profes
sional interests and demonstrated abili
ties in a specific field. In such cases, 
direct placement in a specific position 
may be the better alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral fields while broadening your base 
of knowledge through related course 
study. This kind of training enables 
you to bring your career objectives in
to sharp focus and provides a solid 
foundation for your development, wheth
er your interests tend toward speciali
zation or management. This is par
ticularly true in a highly diversified 
company like General Electric where 
young technical graduates are exposed 
to many facets of engineering and to 
a variety of product areas. 

Q. What types of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train
ing Programs. Each includes on-the-job 
experience on full-time rotating assign
ments supplemented by a formal study 
curriculum. 

Q . You mentioned professional so
cieties. Do you feel there is any ad
vantage in joining early in your career? 
A. I do indeed. In fact, I would rec
ommend you join a student chapter on 
your campus now if you haven't already 
done so. 

Professional societies offer the young 
engineer many opportunities to expand 
his fund of knowledge through associa
tion with leaders in his profession, 
to gain recognition in his field , and to 
make a real contribution to his profes
sion. Because General Electric benefits 
directly, the Company often helps de
fray expenses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q . Is there anything can do now to 
better prepare myself for the transition 
from college campus to industry? 
A. There are many things, naturally, 
most of which you are already doing 
in the course of your education. 

But there is one important area you 
may be overlooking. I would suggest 
you recognize now that your job
whatever it is-is going to be made 
easier by the ability to communicate 
. . . effectively. Learn to sell yourself 
and your ideas. Our own experience at 
General Electric- and industry-wide sur
veys as well-indicates that the lack 
of this abi lity can be one of the major 
shortcomings of young technical grad
uates. 

*The kit "Your First 5 Years," pub
lished ~y the Engineers' Council for 
Professional Development, normal(y 
sells.for $2.00. While our limited sup
ply lasts, however, you may obtain a 
copy by simply writing General 
Electric Company, Section 699-04, 
Schenectady, New York. 

(An equal opportunity employer.) 
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